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Executive Summary 

In November 2009 Ofwat will set limits on the prices that water and sewerage companies in 
England and Wales can charge their customers during the five year period 2010-15.  An 
important component of this review is the cost of capital.  At PR04 Ofwat’s approach to 
estimating the cost of capital relied on a range of evidence including the traditional CAPM, 
supplemented by dividend growth models, market to asset ratios and evidence from 
transactions involving water companies.  In March 2008 Ofwat released “Setting Price Limits 
for 2010-15: Framework and Approach” (“SPL”), which indicated that its methodology for 
PR09 was likely to be quite similar to the approach at PR04.  

NERA prepared a cost of capital report for Water UK in June 2008 (henceforth referred to as 
the June report)1 that was based on data up to the end of March 2008.  In that report we 
calculated a range for the post-tax WACC of 4.4-4.9%.  

Since March 2008, conditions in the world’s financial markets have deteriorated significantly 
and there is evidence that this has led to a re-pricing of risk in both the debt and equity 
markets.  The financial turmoil has resulted in significant changes to cost of capital data, 
some of which may be short-term and some of which may be more structural.   

In this report we update our June report taking into account data up to the end of November 
2008.  Our revised post-tax cost of capital range is 4.6-5.1%.  The increase in our cost of 
capital range is mainly due to a higher forward-looking cost of debt estimate than in the June 
report.  We also revise upwards our ERP range to take account of the latest forward-looking 
data.  

Due to the recent volatile nature of international capital markets we recommend that this cost 
of capital range will need to be reconsidered closer to PR09 Price Determinations.  Updated 
data during 2009 will assist in determining the likely long run impacts of the current financial 
crisis.  We have not concluded on a “point” estimate of the cost of capital at this stage.      

In this report we have not considered the impact of the potential introduction of competition 
into the E & W water industry upon the cost of capital. We note, however, that investors’ 
perception of the potential opening of the market to competition will increase the cost of 
capital and will likely reduce the availability of funds. 

Cost of Equity 

We have relied primarily on evidence from the CAPM, taking into account that this is the 
model that Ofwat will likely rely on most heavily in its assessment of the cost of capital at 
PR09.  We note that the Competition Commission has also recently concluded in the BAA 
airports quinquennial reviews that the CAPM remains the preferred tool for estimating the 
cost of equity.2   

                                                 
1  NERA (2008) Cost of Capital for PR09, Final Report for Water UK.  
2  See Competition Commission (2008) “Stansted airport Ltd: Q5 Price Control Review”, 23 October, p92 and 

Competition Commission (2007) “BAA Ltd - A report on the economic regulation of the London airports companies 
(Heathrow airport Ltd and Gatwick airport Ltd)”, 28 September 2007, p53.  
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Although we place primary consideration on the CAPM, we recognise that standard 
approaches for estimating CAPM parameters use historical data, and therefore may not 
capture the full impact of changes in capital market conditions on the forward-looking equity 
returns that investors require.  This is a particular concern with respect to the equity risk 
premium (ERP) given the current volatility in world capital markets.  We deal with this issue 
in a number of ways in the report: 

 First, we have cross-checked historical data on the ERP with forward-looking data on 
expected market returns for the stock market as a whole.  The latest market evidence 
leads us to increase our central estimate of the ERP by comparison to our June 2008 
report.  

 Second, we have cross-checked the results from the CAPM with other market evidence.  
In particular, we have used evidence from forward-looking Dividend Growth Models 
(DGM) for the water sector.  We find that cost of equity estimates based on the DGM are 
broadly consistent with our CAPM results.  

Taking into account all the available evidence, our analysis shows that the real post tax cost 
of equity for the E & W water sector is in a range of 7.2-8.6% using the CAPM based on a 
60% gearing assumption.   

Estimating a DGM using 2008 data produces an average real cost of equity range for the 
industry of 7.4-8.2%.  The lower end of this range is based on the assumption that dividend 
growth rates are equal to historic dividend growth and slightly less than long-term projected 
GDP growth.  The upper-end of the range is based on a projected long-term growth trend 
equal to analysts’ forecast of near term growth.  We note that DGM results for the individual 
companies lie within a wider range of 6.4-9.6%.  However, since this report is concerned 
with the determination of an average industry wide cost of capital, we consider that this is 
best estimated using a central range reflecting the average DGM results.  Averages across the 
four listed companies will also be less affected by market volatility or statistical error which 
might have affected any one company’s estimates. 

To conclude on the overall real cost of equity, we use both CAPM and DGM.  This provides 
additional comfort that our final recommendation on the industry wide cost of equity is not 
outside a reasonable range, which has particular merit during the current period of heightened 
market volatility.  We conclude on the overlap of CAPM and DGM-derived cost of equity, 
which we consider an objective method to narrow down the possible range.  This method 
produces a central range for the cost of equity of 7.4-8.2%.  The results are shown in Table 1 
below. 



Cost of Capital for PR09 

 
 

NERA Economic Consulting iii
 

Table 1 
Cost of Equity for PR09 (%) 

 CAPM DGM 
Real Risk-free Rate 2.5  
Equity Risk Premium 5.4  
Gearing 60 60 
Asset Beta 0.35 – 0.45  
Equity Beta 0.88 – 1.13  
Cost of Equity (real, post-tax) 7.2 – 8.6 7.4 – 8.2 
Overlap Range 7.4 – 8.2 

Source:  NERA analysis 

The CAPM parameters shown in Table 1 above are derived as follows: 

Risk Free Rate 

 In this report we show that all recent data on the UK risk-free rate is volatile and there is 
no perfect measure of the risk-free rate.   Volatility in risk free rate measures has been 
especially marked since September 2008 following the collapse of major financial 
institutions, concern about deflation and uncertainty about the size of planned increased 
government borrowings.  All of these factors have led to large swings in yields on 
securities such as gilts, government bonds and swaps that are used to measure the risk 
free rate.  

 Due to the volatility in risk free rate measures post September 2008, we have attached 
little weight to risk free rate data during this period in deriving a cost of capital estimate 
for use at PR09.  However, longer term trends in the risk free rate may become more 
apparent during the course of 2009 if financial markets stabilise.   

 We have considered evidence from four different approaches to estimating the real 
risk-free rate: inflation-protected government bonds, deflated UK nominal government 
bonds, deflated international government bonds and deflated swap rates adjusted for 
inter-bank risk.  All four approaches are theoretically appropriate methods for estimating 
the real risk-free rate.  In summary, our analysis shows the following: 

– Inflation Linked Gilt (ILG) yields are a biased measure of the risk-free rate, especially 
for long-dated maturities, and have been for around the last 10 years.  A major cause 
of this is inelastic demand by pension funds for inflation-protected bonds, due to 
changes in the regulatory and accounting framework which encourage the holding of 
these types of assets (such as FRS19 and IAS17).   

– UK nominal gilts are more liquid than the IL market, and demand for these assets is 
less affected by financial regulations.  However, UK nominal bond yields are highly 
volatile and there is some evidence that there has recently been a bubble in UK 
nominal bond prices due to large numbers of investors chasing limited supply.  This 
may change during 2009 if more nominal debt is issued to finance the fiscal stimulus. 

– Evidence that UK nominal bonds yields are not a perfect proxy for the UK risk free 
rate is confirmed by a comparison between UK nominal yields and international 
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government bond yields.  When all yields are deflated for expected inflation, the UK 
yields lie markedly below international bond yields.  Moreover the UK yield curve is 
highly inverted whereas other bond yield curves such as the US and Germany are 
upward sloping (as theory predicts).  International evidence on deflated nominal bond 
yields shows a risk free rate of 2.2-2.8%. 

– Many recent papers in the finance literature show that the risk-free rate is better 
proxied by the swap rate than government bond rates for all maturities.  This is 
because the swap market is a much more liquid market than the government bond 
market and swap rates are not distorted by financial regulations that impact on 
demand for government bonds.  Swap rates, however, do include an inter-bank 
lending risk premium that should not be included in a measure of the risk-free rate. 
After adjusting for this premium estimates of the risk-free rate using a swap based 
approach average around 2.5% over the past ten years, and the 3-month estimate up to 
September 2008 is also 2.5%. 

 Taking into account the evidence from all four approaches, our estimate of the real risk 
free rate to be used in the CAPM is 2.5%.  This estimate places most weight on time 
series data on UK swap rates up to September 2008.  However, we have cross checked 
this estimate with international data on government bond yields which shows a range of 
2.2%-2.8%.  We attach little weight to UK ILG yields and UK nominal bond yields in our 
conclusions due to liquidity concerns with these securities expressed above.   

 We note that the Competition Commission still prefer to rely on risk-free rate measures 
using Index Linked Gilts (ILG), despite noting that yields on longer-dated yields are 
biased downwards due to pension fund demands driven by accounting regulations such as 
FRS17 and IAS19.3  Using this methodology, the Competition Commission recently 
estimated a risk-free rate of 2.0% in the Stansted airport review based on data up to 12 
September.   

 However, if the CC’s methodology was repeated using the very latest data up to 
November 2008, it would lead to a higher conclusion. Yields on UK ILGs have increased 
dramatically since the CC’s Stansted recommendation. The 3-month historical average of 
5-year yields was 2.6% at the end of November, compared with 1.6% as cited in Stansted 
(as at 12 September). The spot rate on a 5-year ILG was as high as 4.2% at the end of 
November (its highest level since 1992).  This update shows that ILG data are highly 
volatile and strong conclusions should not be drawn on the regulatory risk-free rate based 
on this data alone.  Notwithstanding this, the recent rise in ILG yields is supportive of our 
overall conclusion on a central risk-free rate of 2.5%.    

                                                 
3  The effect of these distortions is to depress observed yields on the affected range of bonds below the true risk free rate 

by the amount that pension funds are willing to pay to meet their legal obligations.  For this reason, UK ILGs do not 
provide an accurate measure of the real risk free rate for estimating the cost of capital.  A number of academics have 
noted these problems.  For example, Stephen Schaefer (2008), Finance Professor at the LBS, stated in a recent 
submission to the BAA airports inquiry:  “If the yields on Treasury bonds are lower than swap rates primarily because 
Treasuries provide liquidity benefits then, on the (reasonable) assumption that equities do not themselves provide the 
same liquidity benefits as Treasuries, the swap rate may be a better measure of the risk-free rate than the Treasury rate 
when applying the CAPM to estimate the required return on equity”. 
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 In reaching our conclusion on a risk-free rate of 2.5%, we also note that Ofwat’s range for 
the risk-free rate at PR04 was 2.5-3.0%, and that previous UK regulatory estimates of the 
risk-free rate generally lie in the range of 2.25%-2.75%.  Regulators should be mindful of 
the need for regulatory consistency.  Given the volatility in international capital markets 
relying too heavily on very short term data on imperfect proxies for a riskless security, as 
the Competition Commission has done in the Stansted review, injects an unnecessary 
degree of regulatory risk into the price control process. There is no substantial body of 
evidence to justify the Competition Commission’s significant departure in the Stansted 
review from previous regulatory decisions on the risk-free rate.   

Equity Risk Premium  

 In our June report we presented the ERP as a range of 4.2-5.4%, based on geometric and 
arithmetic averages of long run historical equity returns.  As noted in our June report and 
confirmed by further analysis subsequently the geometric average has very little support 
amongst the academic community as the correct measure of the ERP for UK regulatory 
purposes.4      

 The single statistic that is favoured by the vast majority of finance academics is the 
arithmetic average of historical returns which estimates the ERP at 5.4% for the UK.  The 
reason why the arithmetic mean is the preferred measure of the ERP is because it 
represents the mean of all the returns that may possibly occur over the investment holding 
period.  The arithmetic mean, therefore, explicitly accounts for the volatility of equity 
market growth. In contrast, the geometric average assumes that growth is constant and 
perfectly predictable. This is clearly an unrealistic assumption.  

 One concern with the use of long-run historical data on the ERP for regulation is if 
prospective capital market conditions over the regulatory period are unrepresentative of 
normal economic conditions.  If this is the case, then some adjustment to the historical 
data may be warranted.  

 We have therefore cross-checked historical data on the ERP against the latest 
forward-looking data on expected market returns for the stock market as a whole.  Real 
cost of equity estimates are obtained by applying a DGM to the FTSE 100.  Over the 
course of 2008, the results show ERP estimates of 5-7% for 2008 based on a range of 
plausible long-term growth assumptions.  These results are, therefore, broadly consistent 
with long run arithmetic (but not geometric) averages of historical returns. However, the 
analysis also shows that there is a strong increasing trend in the ERP estimate in recent 
months, which reflects the increased volatility and financial uncertainty that have led 
investors to demand greater compensation for risk.5 

 We note that our estimate of the ERP of 5.4% lies outside the CC’s ERP range for 
Stansted of 3-5%.  In this report we describe a number of reasons why the CC’s range is 
too low that include selective interpretation of evidence and flaws in the application of the 

                                                 
4  For instance, even the most prestigious former advocates of the geometric mean (Copeland et al (1990) p196) now state 

that ‘the arithmetic average is the best estimate of future expected returns’ (Copeland et al (2000) p219). 
5  This effect has recently been noted by (among others) the Bank of England, which suggested that volatility was the 

reason for a rise in their DGM based ERP estimates.  Bank of England (2008), Quarterly Bulletin, Q1, p8. 
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DGM.  The CC’s range is also inconsistent with current forward-looking evidence on the 
ERP.  

 In light of recent increased stock market volatility and uncertainty, which may prevail 
throughout the next price review, we believe it would be highly inappropriate for Ofwat 
to adopt the CC’s ERP range, which is an outlier even in times of more normal market 
conditions.   

Asset Betas  

 We show that asset betas for listed E & W water companies lie in the range of 0.35-0.45 
over both the short and long-term.  This range includes the 0.39 figure recommended in 
our June report.  In this updated report we have decided to present our beta estimates as a 
range reflecting the fluctuation in this parameter over time and across companies, and in 
recognition that different companies have different risk profiles. 

DGM Results  

 Our DGM results are based on 2008 market data (excluding December).  Dividend 
growth forecasts reflect analysts’ dividend forecasts over the near term and our 
assumption of different plausible projected long-term trend growth rates.  We base our 
DGM-derived cost of equity estimates on a range of long-term dividend growth 
assumptions, given the inherent uncertainty in determining this estimate.  The average 
DGM-based cost of equity range at a notional gearing ratio of 60% is 7.4-8.2%.  The 
lower-end of the range is based on a long-term trend growth of dividends which is equal 
to historic dividend growth and slightly less than long-term projected GDP growth.  The 
upper-end of the range is based on a projected long-term growth trend equal to analysts’ 
forecast of near term growth.   

 The conclusions from the DGM largely coincide with the latest CAPM range based on 
our revised ERP of 5.4%. This coincidence confirms the plausibility of our ERP value in 
preference to the lower ERP range presented by the Competition Commission. 

Cost of Debt and Gearing  

Our analysis presents data on both historic time series data on debt costs and current debt 
costs for different ratings.  Time series evidence shows that average real debt costs for A- 
rated debt have been in the range of 2.6-3.8% across a range of debt instruments over a ten 
year historic period.  However, recent evidence based on new debt issues of A- debt shows 
average real costs in the range of 2.5-5.4% over the 3-month period to the end of 
November 2008.  In addition, our analysis suggests that the transaction and pre-funding costs 
associated with this new debt are currently around 60 bps.  

In concluding on the cost of debt we recommend that the allowed cost of debt is the weighted 
average of the following two components:   

 Long-term time series evidence on the cost of debt for the proportion of debt the sector 
will not refinance over AMP5; and 

 Current evidence on the cost of debt for the proportion of new debt (i.e. refinancing of 
existing debt and new debt to finance AMP5). 
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The weights to attach to the historic and forward-looking debt costs should be determined by 
a detailed analysis of company financing and re-financing requirements over AMP5.  This 
approach takes account of the fact that the industry may have raised finance efficiently at 
different parts of the interest rate cycle, but that the forward-looking cost of debt may be very 
different.6   

Overall, based on evidence up to November 2008, after allowing for transaction and 
pre-funding costs, we recommend that the allowed real cost of debt at PR09 should be in the 
range of 3.8-4.3% for A- rated debt.  This range is a significant increase on our recommended 
range of 3.4-4.0% in our June report and reflects the fact that access to new debt finance has 
subsequently become markedly more expensive.   

Cost of Capital 

Taking into account all the available evidence, our best estimate of the real (fully) post-tax 
cost of capital for the E & W water sector at the current time is a range of 4.6-5.1%.  

Table 2 
Cost of Capital for E & W Water Sector for PR09 (%) 

 Estimate 
Gearing 60 
Real Pre-Tax Cost of Debt 3.8 – 4.3 
Real Post-Tax Cost of Equity 7.4 – 8.2 
Tax Rate 28 
Pre-tax WACC 6.4 – 7.1 
Vanilla WACC (Pre-tax debt, Post-tax equity) 5.3 – 5.8 
Post-tax WACC 4.6 – 5.1 

Source:  NERA analysis 

We have not concluded on a “point” estimate of the cost of capital at this stage.  This is due 
to the recent volatile nature of international capital markets which we recommend means that 
this cost of capital range needs to be reconsidered closer to PR09 Price Determinations.  All 
aspects of the cost of capital will need to be reconsidered in light of developments in 2009, 
but in particular, the forward-looking cost of debt, ERP, DGM and risk-free rate estimates 
should be updated to reflect additional market data. 

Our cost of capital range of 4.6-5.1% is broadly in line with Ofwat’s allowed cost of capital 
at PR04 of 5.1% before small company premium and financeability adjustments.   

Ofwat’s 4.3% cost of debt allowance at PR04 lies at the top end of our 3.8-4.3% range, which 
reflects evidence on both the cost of raising new debt and the benchmark cost of existing 
water company debt. However, we note that the cost of new debt achievable by water 

                                                 
6  We note that the Competition Commission for Stansted (November 2008) has adopted a very similar approach where 

the cost of debt was weighted by the cost of existing debt cost and forward looking debt costs, taking into account the 
maturity profile of existing debt and the funding requirement of new capex. 
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companies has increased substantially in recent months and the debt markets will need to be 
monitored closely in the lead-up to PR09 in order to ensure that the allowed cost of capital 
does provide the right investment incentives at the margin.   

Ofwat’s PR04 7.7% allowed return on equity is close to the middle of our 7.4-8.2% range, 
though this comparison is at least partially influenced by our slightly higher gearing 
assumption of 60% (compared to 55% by Ofwat at PR04). We note that there is some 
evidence from the most recent Water UK Investor Survey (March 2008) that certain risks 
(political, regulatory, force majeure and management) are perceived to have increased since 
PR04.  Against this, there are some elements of the proposed PR09 methodology (revenue 
cap, symmetric treatment of capex overspends) that might be expected to reduce risk. 

Overall, it is important for Ofwat to fully justify the allowed rate of return at PR09 based on 
objective evidence.  A simple benchmarking analysis drawing upon recent regulatory 
decisions to inform the cost of capital parameters would be an unsound approach to setting 
the allowed rate of return.  In particular, Ofwat should not simply read-across from recent 
decisions – such as those by the Competition Commission for Stansted or the Office of the 
Rail Regulator’s decision for Network Rail – as these decisions have not been market tested, 
differences in other aspects of the regulatory settlement may bias a direct comparison of the 
cost of capital and market conditions have changed dramatically since the analyses upon 
which these decisions were based were undertaken. 

Financeability  

In this report we have retained our assumption that the overall regulatory package (including 
the cost of capital) must allow companies to maintain an A- credit rating (or better), and we 
note that access to debt at ratings below A- has become markedly more expensive in recent 
months.   This means that it is critical that Ofwat ensure that companies have sufficient 
headroom in their projected financial ratios to be able to raise finance at minimum A- ratings 
in both central case and plausible downside case scenarios.  

Rather than focussing solely on the K in the central case, financeability analysis should also 
aim to establish the range and likelihood of possible outcomes – by financial modelling of 
scenarios, sensitivity and stress testing, and risk analysis designed to derive key financial 
measure statistics (best, worst, expected outcome, probability that the outcome is outside 
investment grade positions, risk of bankruptcy).  This is so that the full implications of 
particular K’s can be seen. In the current economic circumstances it is critical that this stress 
testing consider the potential impact of deflation upon companies’ financial ratios and the 
implications for credit ratings. Further, as part of this analysis the availability of 
market-based solutions to financeability should also be considered: our analysis shows that 
index-linked debt and new equity issuance are only likely to be available on a limited basis 
over AMP5. 

Evidence on MARs for listed WaSCs 

During the first half of AMP4, market values of regulated assets of listed WaSCs traded at 
premiums to their RCVs.  At the time, Ofwat was concerned that observed MARs of 
significantly greater than 1.0 could be a sign of regulatory generosity with respect to the 
allowed rate of return.   
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In this report, we have updated our MAR analysis taking into account data up to the 
beginning of December 2008.  Our analysis shows that the industry aggregate MAR has 
decreased since March 2008 from around 1.2 to around 1.0 in November 2008.  The average 
aggregate MAR over AMP4 is around 1.1. 

However, we believe that we cannot attach significant weight to the informational value of 
MARs for the true cost of capital for the following reasons: 

 First, the observed MAR range of 1.0-1.2 is imprecise and requires an estimate to be 
made of the valuation of the non-regulated business which is surrounded by considerable 
uncertainty; 

 Second, the portion of the MAR that is explained by other factors, such as expected 
out-performance is also imprecise.  We have investigated what investors assume over 
AMP4 and beyond, but there is little objective data available to support this;  

 Third, in trying to back out what a particular value of MAR means for the market cost of 
capital, a further assumption needs to be made about what cost of capital investors 
assume Ofwat will set at future price reviews.  We believe the most plausible assumption 
that investors make is that any “wedge” between the market cost of capital and allowed 
rate of returns will only be temporary and that Ofwat will correct for any difference at 
future price reviews.  If this is the case, MARs observed over AMP4 could imply a 
market cost of capital (real post-tax WACC) in the wide range of 2.1-8.6%.  This range is 
too wide to infer any meaningful estimate for the cost of capital at PR09.  

In summary, the MAR evidence over AMP4 implies a very wide range for the cost of capital.  
After adjusting for out-performance, our estimated range for the (adjusted) MAR averaged 
over AMP4 is almost symmetric around 1 which shows that Ofwat’s allowed rate of return at 
PR04 at 5.1% is within the plausible range for the cost of capital.  However, the range is too 
wide to make a judgement with sufficient confidence on the implied cost of capital required 
by investors. 

December Update 

Although the WACC estimates in this report are based on data up to November 2008, we also 
include a chapter in this report that discusses the very latest debt market data in December 
2008 that has become available to us during the finalisation of the report.  We note that: 

 Yields on A rated bonds traded in the secondary market were around 6.75% at the end of 
December (down from a peak of 7.5% in mid-November). The corresponding BBB yield 
was 8.7% (from a peak of 9.2%).   

 December saw a small number of new bond issues in the UK sterling market with a wide 
difference in nominal yields from 6.1% (United Utilities) to 9.4% across A rated bonds of 
medium to long term maturities.   

 Short term inflation expectations fell significantly during December. 

Overall, our analysis suggests that the real cost of new bond debt in the month of December 
is in a range of 4.7-6.3% for A- rated debt.  This is similar to the real cost of new bond debt 
during the 3-months previously.  We have therefore not adjusted our regulatory WACC 
estimate for this latest data.  
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We do emphasise, however, that real costs of debt in the range of 4.7-6.3% are high relative 
to historical levels.  As with other cost of capital parameters, further evidence on the cost of 
new bond market debt will need to be reconsidered closer to PR09 Price Determinations.    
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1. Introduction 

In November 2009 Ofwat will set limits on the prices that water and sewerage companies in 
England and Wales can charge their customers during the five year period 2010-15.  An 
important component of this review is the cost of capital.  At PR04 Ofwat’s approach to 
estimating the cost of capital relied on a range of evidence including the traditional CAPM, 
supplemented by dividend growth models, market to asset ratios and evidence from 
transactions involving water companies.  In March 2008 Ofwat released “Setting Price Limits 
for 2010-15: Framework and Approach” (“SPL”), which indicated that its methodology for 
PR09 was likely to be quite similar to the approach at PR04.  

The report we prepared for Water UK in June 2008 (henceforth known as the June report)7 
used data up to the end of March 2008. This report updates the June report, using data to the 
end of November 2008.  

In the June report we considered some of the key changes to the regulatory framework that 
Ofwat had flagged in SPL. Ofwat had also made some early comments on its views on other 
cost of capital parameters. In particular, Ofwat’s initial assessment in March was that “(T)he 
evidence suggests a lower cost of capital than our 2004 assumptions”.  

The remainder of this report is structured as follows:  

 Section 2 presents our analysis of the risk-free rate; 

 Section 3 presents our analysis of beta; 

 Section 4 considers the arguments around the debt beta; 

 Section 5 presents our analysis of the equity risk premium; 

 Section 6 summarises our analysis of the CAPM cost of equity;  

 Section 7 presents results on the cost of equity using a dividend growth model;  

 Section 8 presents evidence on the cost of debt; 

 Section 9 discusses developments on debt markets in December and cross-checks these 
developments against our analysis based on data until the end of November; 

 Section 10 sets out our current estimates of the WACC;  

 Section 11 discusses optimal capital structure; 

 Section 12 considers financeability adjustments and their relationship to the cost of 
capital; and 

 Section 13 considers evidence from market to asset ratios and the implications for the cost 
of capital. 

The Appendices provide various pieces of supporting information, including an updated 
assessment of the relative risk of water compared with other regulated utilities.  

                                                 
7  NERA (2008) Cost of Capital for PR09, Final Report for Water UK  
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2. The Risk-Free Rate 

The real risk-free rate is the price that investors demand to exchange certain current 
consumption for certain future consumption.  In part it is determined by investors’ subjective 
preferences and in part by the nature and availability of investment opportunities in the 
economy. 

In our June report we concluded on a risk-free rate of 2.6%, based on data from swaps. The 
most recent decision by the Competition Commission (CC, on Stansted in November 2008)8 
recommended a risk-free rate of 2.0%. This section updates the June report and discusses the 
Stansted decision.  

This section is structured as follows:  

 Section 2.1 discusses recent regulatory precedent regarding the real risk-free rate, 
including the recent recommendation by the CC for Stansted;  

 Section 2.2 presents recent evidence on UK ILG yields;   

 Section 2.3 estimates a real risk-free rate from nominal government bond yields;  

 Section 2.4 considers evidence on the real risk-free rate based on swap rates; and  

 Section 2.5 concludes. 

2.1. Regulatory Precedent 

At PR04, Ofwat used a range for the real risk-free rate of 2.5-3.0%.  This was based on 
historic averages of yields on medium-term ILGs.  Ofwat noted that the current market spot 
rates at the time of the price determination “would not lead to a sustainable WACC over the 
medium term”.9  

The most recent regulatory decision on the risk-free rate is the CAA’s decision for Stansted 
airport, which adopted the Competition Commission’s earlier recommendation.  The CC 
presented evidence on yields to maturity for three-, five- and ten-year UK ILGs (including 
forwards) over different historic periods from 1 day to 10 years.  The CC concluded that the 
risk-free rate was 2.0%.   

We have reviewed recent regulatory decisions on the real risk-free rate in the UK and Europe. 
Figure 2.1 presents decisions since 2000.  

                                                 
8  Competition Commission (2008) Stansted Q5 Price Review 
9  Ofwat (2004), FD, p.222  
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Figure 2.1 
Real Risk-Free Rate - Regulatory Precedent (2000 – 2008) 
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Source: NERA analysis of UK and European regulatory decisions. Note: Details on regulatory decisions can be 
found in Appendix B.1.  

The average real risk-free rate used by UK regulators over the period from 2000 to 2008 is 
2.7%, marginally higher than the corresponding average across all European decisions of 
2.5%.  

Figure 2.2 shows the frequency distribution of decisions made by UK and European 
regulators. It shows that most decisions are in the range of 2.25% to 2.75% which shows that 
there appears to be a reasonable consensus amongst regulators that the real risk-free rate has 
been around 2.5%. 
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Figure 2.2 
Real Risk-Free Rate - Distribution of Regulatory Precedent (2000-2008) 
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Source: NERA analysis of UK and European regulatory decisions. Note: Details on regulatory decisions can be 
found in Appendix B.1.  

2.2. Evidence from UK ILG Yields 

The CC has for some time considered yields on ILGs the best source of evidence for the 
risk-free rate. In the recommendation for Stansted, the CC rely on evidence from short-dated 
maturity ILGs, having noted that yields on long-dated maturities are biased (the CC cite 
evidence, among others, NERA, and we discuss this later in this section).  

In the recommendation for Stansted, the CC produced a table of average yields on which they 
based their conclusion. This table is replicated below, as Table 2.1 
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Table 2.1 
Yields on ILGs – as per CC (2008) 

 
3 Year 5 Year 10 Year 

Forward rate 
for December 

2010 
12 September 2008 2.05 1.81 1.33 1.72 
Last 20 days 1.67 1.48 1.09  
Last 3 months 1.69 1.58 1.23  
Last 6 months 1.48 1.45 1.24  
Last year 1.60 1.58 1.36  
Last 3 years 1.89 1.83 1.69  
Last 5 years 1.83 1.83 1.69  
Last 10 years 2.22 2.09 1.95  
Source: CC (2008), Appendix L, Table 6. 

Based the evidence presented in Table 2.1, the CC concluded on a risk-free rate of 2.0%. This 
was despite noting that “…all the recent summary statistics …give values of less than 2 per 
cent”.  

The CC decision was essentially a subjective one, as the CC acknowledge. They gave no 
clear indication of how they used the above table of yields to determine a point-estimate of 
2.0%. The only statement that the CC makes about the relative weightings of all the yields in 
the table is that they consider the 10-year yields to be less suitable than 3- and 5-year yields. 
Given the lack of a transparent description of methodology, the only conclusion that we can 
draw is that the CC gave equal weighting to all the presented yields for 3- and 5-year yields. 
This data produces a range of 1.45-2.22%. By using 2%, the CC appears to have taken an 
estimate towards the top of their range.  

We have updated the data used by the CC to determine what more recent evidence shows. 
Figure 2.3 shows yields on 3, 5, and 10 year maturity ILGs since 1998.  
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Figure 2.3  
Month–End Yields on ILGs for Maturities of 5, 10 and 20 Years  

(1998-2008) 
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Source: Bank of England yield curves - real spot rate. Data up to 30 November 2008. This is an updated version 
of CC (2008) Appendix L, Figure 3, L15. 

The Figure shows that ILG yields were generally between 1.5% and 3% since 1998. During 
the recent period of market volatility yields firstly plunged before spiking to unprecedented 
levels. Yields on all maturities (3, 5, and 10 years) were below 1% in March 2008, but have 
since increased dramatically – yields on 10-year ILGs are currently 2.8% while those of 3-
year bonds are 5.4%.10  In Section 9, we show that current yields on ILGs remain highly 
volatile and have dropped during the month of December 2008 to 2-3%. 

The yield curve is currently highly inverted (shown by the 10 year line lying below the 5 and 
3 year lines) and this has generally been the case for several years (notwithstanding the 
period around 2003). The inversion of the yield curve is counter to economic theory: for 
instance, according to the “Liquidity Preference Theory” risk-averse investors will demand a 
premium for securities with longer maturities, which causes the yield curve to be upward 
sloping. Below, we discuss factors which may explain the inversion of the UK yield curve.  

Table 2.2 updates the CC’s table of average yields, and presents average yields up to the end 
of November 2008. The estimates in this table for periods of one year or less are substantially 
greater than those presented by the CC (and shown in Table 2.1).  

                                                 
10  We note that yields on long-dated ILGs have not increased as much – 20 year yields were 1.4% at the end of November 

and still appear to be biased downwards (as discussed below). 
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Table 2.2 
Update of the CC's Risk-Free Rate Estimates (%) 

 3 Year 5 Year 10 Year Forward rate 
for December 

2010 
1 December 2008 5.18 4.17 2.73 3.30 
Last 20 days 4.40 3.75 2.63  
Last 3 months 2.92 2.61 1.97  
Last 6 months 2.30 2.10 1.62  
Last year 1.86 1.77 1.46  
Last 3 years 2.00 1.91 1.61  
Last 5 years 1.90 1.87 1.69  
Last 10 years 2.22 2.09 1.94  

Source:  NERA’s analysis of Bank of England data up to and including 1 December 2008.  

As stated above, the CC preferred 3- and 5-year maturities and appeared to have chosen a 
point-estimate toward the top of the range of these yields. Applying the same methodology to 
the yields in Table 2.2 shows a range of 1.8-5.2%. A point-estimate towards the top of this 
range would be considerably higher than 2.0%.  We note current yields remain highly volatile 
and that yields on ILGs have decreased considerably during the month of December 2008 
(see Section 9). 

There are major problems in estimating a risk-free rate using ILG market evidence.  First, 
historic data is distorted by accounting and regulatory requirements as discussed in the 
section below.  Second, current market evidence is highly volatile and is driven by various 
unprecedented pressures such as the scale of the UK Government’s gilt issuance 
programme11 and the prospects of deflation.  This highlights the extreme unusualness of 
market conditions presently, which makes current market evidence based on ILGs data 
impossible to interpret. 

The Bank of England has stated that current evidence from “index linked gilts are particularly 
difficult to interpret at present”.12  The ECB commented in December 2008 that “yields on 
long-term inflation-linked government bonds in the euro area increased over the past three 
months, despite the deteriorating state of the real economy. This development was 
particularly pronounced during September and October 2008, when low liquidity and 
technical factors in the inflation-linked bond market led to soaring real yields”.13  We note 
current inflation-protected bond yields have spiked internationally; for example, both US 
TIPS and French OATis yields have increased sharply, which suggests the recent spike in 
ILG yields is not purely a domestic issue.  

                                                 
11  DMO auction data shows there was a record level of UK government bond issuance announced in recent weeks. 
12  See Bank of England (November 2008) “Inflation Report”, p35. 
13  ECB (2008) Monthly Bulletin, December 2008, p39.  
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Evidence of bias in ILGs 

This sub-section focuses on the systematic downward bias introduced by regulatory 
requirements, which has depressed ILG yields over a long period of time.   

The steep decline in real yields from 1997 onwards (at least to early 2008) is widely 
recognised by commentators such as the Bank of England to be closely associated with the 
introduction of the pension fund regulations such as the Minimum Funding Requirement 
(MFR) and subsequent further pensions’ regulations such as FRS17 and IAS19.14  This effect 
was particularly prevalent in the market for long-dated ILGs. Other reasons for the fall in 
yields that have been suggested include the volatility of equity markets seen after the collapse 
of the Dotcom “bubble” in 2000/01 which drove investors into safe assets – the “flight to 
safety”, as well as a lack of supply of ILGs with long maturities.   

The effect of actuarial and regulatory requirements was originally noted by the Bank of 
England in 1999:  

“The Minimum Funding Requirement led to strong institutional demand for 
ILGs.  The combination of strong and rather price-insensitive demand (largely 
from pension funds) with limited supply, has pushed real yields down, perhaps 
more than in the conventional gilt market.  Consequently, real yields in the 
ILG market may not be a good guide to the real yields prevailing in the 
economy at large” (Bank of England (1999) Quarterly Bulletin, May).  

Recent commentary by the Bank of England indicates that this effect is still prevalent:  

“… strong pension fund demand for inflation-protected bonds has pushed 
down their yields ...this demand may reflect several regulatory and accounting 
changes [FRS17, IAS19] over the past few years that have encouraged 
pension funds to seek to match their liabilities more closely with inflation-
linked assets (Bank of England (2008) Quarterly Bulletin, May). 

Figure 2.4 shows the fall in yields on ILGs with 20-year maturities since the mid-1990s, as 
well as the increasing amount of ILGs held by pension funds over the same period. 

                                                 
14  See for example the Bank of England: “The Minimum Funding Requirement led to strong institutional demand for ILGs.  

The combination of strong and rather price-insensitive demand (largely from pension funds) with limited supply, has 
pushed real yields down, perhaps more than in the conventional gilt market.  Consequently, real yields in the ILG 
market may not be a good guide to the real yields prevailing in the economy at large” (Bank of England (1999) 
Quarterly Bulletin, May). 
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Figure 2.4 
ILG Yields and UK Pension Fund ILG Balance Sheet Position 
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Source: NERA analysis of Bank of England, Debt Management Office and ONS data. 

Increasing levels of inelastic demand related to institutional factors (such as pension fund 
regulations) and levels of supply that have failed to keep pace have caused yields to be 
distorted from the true risk-free rate.  This is because these factors are not related to 
fundamental changes in investors’ preferences over risk.   

In the Stansted case, the CC focused on the 3, 5 and 10 year maturity ILG benchmarks and 
forward rates, stating that they had “less reason to question pricing at the short end of the 
market” after concluding that long dated yields were distorted and were not an accurate 
measure of the risk-free rate. However, it is implausible that ILGs with shorter term maturity 
are not also affected by these distortions caused by regulatory requirements and inelastic 
demand by institutional investors such as pension funds.  For example, an investor wishing to 
purchase a 15 year ILG would instead buy a 10 year ILG if the price (yield) was sufficiently 
lower (higher). Mechanically, via the same process, these distortions – albeit of decreasing 
magnitude - must spill-over to the short-end of the curve. Since there is no widely accepted 
correction for this distortion, no market for gilts provides any guidance as to the true risk-free 
rate. 

In summary, UK ILG yields have been distorted for many years by the effects of pension 
fund regulations (such as the Minimum Funding Requirement, FRS17, IAS19 and the 
Pension Protection Fund) that have led to highly inelastic demand for UK government bonds.  
The effect of these distortions is to depress observed yields on the affected range of bonds 
below the true risk-free rate by the amount that pension funds are willing to pay to meet their 
legal obligations.  Since there is no objective method to correct for these distortions, the 
market for ILGs provides no guidance as to the true risk-free rate.  
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2.3. Evidence from Nominal Government Bond Yields 

An alternative method to using index-linked yields for estimating the risk-free rate is to use 
nominal bond yields, and to derive the real risk-free rate by deflating nominal yields by 
inflation expectations.  The use of nominal bonds as the basis for a real risk-free rate is 
advantageous if (and only if) the nominal government bond market is less distorted than the 
inflation-protected government bond market. 

There is precedent amongst European and Australian regulators for the use of deflated 
nominal bonds to estimate the risk-free rate.  However, this practice has stemmed from the 
relative scarcity (and illiquidity) of inflation-protected government bonds.  

A real risk-free rate can be obtained by deflating nominal yields using the Fisher formula:  

(2.1)  
( )
( )e

nr
π+
+

=+
1
11  

Where r is the real rate, n is the nominal rate and πe is expected inflation.15  We use City and 
independent institutions’ forecasts of RPI inflation published by HM Treasury.16   

We note that deflated nominal yields might include an inflation risk premium. An inflation 
risk premium exists where investors require more or less than just expected inflation to 
compensate them for the exposure to inflation associated with nominally defined debt 
repayments.  However, economic theory tells us that the inflation risk premium does not need 
to be positive.17  

In Appendix B.4 we review the literature on the inflation risk premium in the UK, EU and 
US. Overall, the evidence appears to suggest that the inflation risk premium tends to be 
positive, varies across countries and across maturities, but has been very small in recent 
years.18 This is consistent with theory which suggests that because of policies like 
inflation-targeting there is less inflation risk.  

Figure 2.5 shows real yields for the UK obtained by deflating nominal gilt yields.  Yields 
have typically oscillated around 1.5%-2.5% since 2003.  We note that the yield curve has 
been flat or inverted for most of the past decade, similar to the yield curve for ILGs. Since 
1998 gilt yields have decreased, but not by as much as ILG yields. Further, recent volatility in 
the market for nominal bonds has not been as marked as that in the ILG market.  

                                                 
15  Throughout this report real rates (such as for the cost of debt) are derived from nominal rates through the Fisher 

formula. 
16  We discuss the possible sources of inflation expectations measures and their merits in Appendix B.5. 
17  Prices of nominal assets, such as nominal bonds, will depend in part on the covariance of consumption and inflation.  It 

is the sign of this covariance that determines the sign of the inflation risk premium: if, for instance, consumption growth 
tends to be low when inflation is low (i.e. the covariance is positive), then holding nominal assets will in part hedge 
negative shocks to consumption, and investors would be willing to do so for a lower expected return, implying a 
negative inflation premium. 

18  We note that the inflation risk premium is not necessarily non-negative. While the majority of academic research 
concludes on either a positive or zero premium, some studies suggest the premium is negative – e.g. Evans (2003).  
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Figure 2.5 
Deflated UK Nominal Gilt Yields 
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Source: NERA analysis of Bank of England and HM Treasury data. Data up to 30 November 2008. 

Evidence of bias in gilt yields 

Investors will switch between similar investments if compensation for accepting the 
less-preferred class of investment is sufficiently large. Pension funds might consider nominal 
gilts a substitute for ILGs.  The DMO acknowledged the potential for a spillover of pension 
fund demand into the gilt market following the introduction of FRS17.19  Subsequently this 
spillover has been widely acknowledged to have been driven by the same pension reforms 
that have driven down yields on ILGs. For instance, in 2006 the CC stated: 

 “Other relevant factors for the downward trend in yields in recent years 
include the minimum funding requirement for pension schemes, which 
increased the demand for both conventional and index-linked government 
securities and thereby placing upward pressure on their prices.”20 

                                                 
19  The FRS17 was initially thought to be likely to cause a reallocation by pension funds from gilts into high quality 

corporate bonds through the specification of a AA discount rate in calculating the current value of liabilities.  
Commentary following the announcement of the abolition of the MFR indicated that in the short-medium term the 
FRS17 was expected to continue to place downward influences on yields, primarily via a “spillover” effect, as AA 
corporate bond spreads declined “However the AA sterling market is small relative to the value of investible funds held 
in UK pension funds.  Pension funds may consequently move more into AAA-bonds, the gilts market and other mixed 
portfolios of gilts and corporate bonds...” (DMO (2002) ”Annual Review 2001-02”, p11).    

20  Competition Commission (2006) “Cost of capital for UK home credit providers”. See also Competition Commission 
(2000) “Mid Kent Water Plc: A report on the references under sections 12 and 14 of the Water Industry Act 1991”, 
para 8.13: “T(t)here appears little doubt that gilt yields have been affected by liquidity factors, including the increasing 
maturity of UK pension funds and the MFR for mature pension funds, which was introduced in April 1997 just before 
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Likewise, market commentators have also acknowledged the impact of pension 
reform on nominal gilts:  

“While real yields on inflation-linked bonds have been squeezed - and have 
been the subject of most comment - nominal yields on conventional gilts have 
also collapsed.”21 

In the UK context Choudhry (Journal of Asset Management, 2005) states: 

“Government bond markets (…) have experienced low liquidity and supply 
constraints, leading to inverted curves, causing some commentators to suggest 
that the government yields have traded below the true risk-free level”. 

Table 2.3 shows average real yields derived from nominal bonds. For comparative purposes, 
alongside the UK we also present evidence on deflated yields from nominal US and German 
government bonds.22  We show only long-dated maturities since this is most likely to be 
affected by distortions spilt over from the index-linked market. 

Table 2.3 
Deflated Nominal Government Yields: Comparison of UK, US and Germany 

 UK US Germany 
Maturity 20 20 15 
3 months 1.79 2.08 2.53 
1 year 1.75 2.21 2.59 
5 years 1.58 2.43 2.32 
10 years 1.90 2.77 2.81 
Average 1.8 2.4 2.6 

Source: NERA analysis of Bank of England, Bundesbank, US Treasury, HM Treasury and Consensus Economics 
data. Data up to 28 November 2008. Note: German yield data only available up to 15 years maturity. 

                                                                                                                                                        

the decline in longer term gilt yields started. The Bank of England referred in its May 1999 Inflation Report to strong 
demand for bonds, both from pension funds due to the MFR and from insurance companies, leading to upwards 
pressure on the price of both conventional and index-linked government securities. Low UK Government borrowing in 
recent years is another factor that may have contributed to this upwards pressure on gilts prices. During the period that 
gilt yields have fallen, yields on corporate bonds have widened (relative to conventional gilts), again supporting the 
contention that specific institutional factors have affected gilt yields.” 

21  See Financial Times (17/02/06) “Pressure on pension funds set to remain”: “The result of the auction underlines a point 
made in a report yesterday from pension consultants Watson Wyatt. While real yields on inflation-linked bonds have 
been squeezed - and have been the subject of most comment - nominal yields on conventional gilts have also collapsed.   
Indeed, across a range of maturities, the gap between nominal and real yields - so-called break-even inflation - has not 
changed much since the start of last year.   Both nominal and real yields have fallen by more than 0.5 per cent on 
average in the 12 months to the end of January.” See also Financial Times (16/02/06) “Gilts sale highlights pressure on 
rates”: “The UK government on Thursday sold 50-year bonds at a yield below 4 per cent, the first sale of long-dated 
paper below that level for more than 50 years, emphasising the continued downward pressure on long-term interest 
rates.  The slide in yields is being fuelled by an increase in pension fund demand after new regulations that provide 
strong incentives for corporate pension funds to match liabilities - or payments to current and future pensioners - to the 
assets they hold.”  

22  For German bunds, we use Eurozone CPI inflation, as forecast by Consensus Economics, while for the US we also use 
Consensus Economics’ forecasts of US consumer prices. We discuss these choices in more detail in Appendix B.5. 
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Table 2.3 shows that deflated yields on 20-year UK bonds are below those of the US and 
Germany. Along with the inversion of the UK nominal yield curve, this is evidence that the 
UK gilt market is distorted in the same fashion as the ILG market. The higher international 
yields (and the fact that these countries have upward sloping yield curves) suggest that 
international nominal markets are less distorted (if at all). Deflated yields on international 
long-term bonds are mostly in the range of 2.2-2.8%.  

2.4. Real Risk-Free Rates Based on Swap Rates 

In our June report we proposed a swap-based method for estimating the risk-free rate. In this 
section we re-iterate this approach, explain the concepts of interest rate swaps and CDS 
indices, and present our preferred evidence on the risk-free rate.  

We proposed this approach in our June report because ILG yields (the evidence 
preferred by regulators) are not a good proxy for a risk-free rate - a conclusion that is 
well documented in the academic literature.  Importantly, in the context of our report, 
Blanco, Brennan and Marsh (The Journal of Finance, 2005) note that: 

“…it is well known that government bonds are no longer an ideal proxy for 
the unobservable risk-free rate”23 

Reasons given were the treatment of taxation, repo specials, scarcity premia and their 
benchmark status. The authors suggest the use of swaps as a superior measure, citing their 
liquidity and quotation on a constant maturity basis as specific advantages. 

The CC chose not to adopt the swap-based approach when estimating the risk-free rate for 
Stansted, and they made several comments about our approach in their recommendation. 
Most of these comments were not of material importance, and we respond to them below.  

An interest rate swap involves two parties, one of which agrees to pay fixed rate interest 
payments (this is referred to as the “swap rate”) in return for receiving floating rate interest 
payments. The payments are based on a notional principal, which never actually changes 
hands. The fixed rate is set at the inception of the contract, while the floating rate is tied to 
six-month LIBOR.  Because the floating interest rate is not entirely risk-free – LIBOR 
reflects inter-bank credit risk (i.e. AA risk) – neither is the swap rate. Typically, a swap rate 
will exceed the rate on a risk free (i.e. AAA rated) government bond even abstracting from 
any distortions in the government bond market.   

A nominal risk-free rate can be obtained from the swap rate by subtracting some measure of 
“AA” interbank credit risk. 24  We note that for instance the 5-year swap rate is similar to the 
rate on a AA-rated fixed rate bond.  However, it is not the same because an AA-rated bond 
might suffer a downgrade over a 5-year period, while the fixed component of the swap has 
less credit risk.  This is because the floating component of the swap is tied to 6-month LIBOR 
which is ‘refreshed’ periodically, i.e. low credit banks drop from the LIBOR panel.  This 
                                                 
23  Blanco, Brennan, and Marsh, An Empirical Analysis of the Dynamic Relation between Investment-Grade Bonds and 

Credit Default Swaps.  The Journal Of Finance Vol. LX, no. 5 October 2005, p2261. 
24  See, for example, Fleming (2000), p246, who says “swap rates exceed those on Treasuries mainly because the floating 

payments are based on a rate that contains a premium for credit risk (LIBOR is a Aa/AA rate)”. 
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means, the fixed component of the swap reflects the credit risk inherent in a bond that is rated 
AA throughout its entire life. 

A measure of AA inter-bank credit risk can be readily obtained from market data on default 
insurance premiums, so-called “Credit Default Swaps” (CDS) or market indices thereof.25, 26  
Specifically, in deriving a swap-based risk-free rate, we base our estimate of inter-bank 
default risk on a CDS index for 5 year Senior Financials compiled by iTraxx.27, 28, 29  The 
iTraxx Senior Financials CDS index provides the best available market data for measuring 
inter-bank credit risk inherent in swap rates. iTraxx published the first CDS index in July 
2004. Prior to this we use the spread between six-month LIBOR and the six-month GC repo 
rate. This is a revision of our methodology from the June report (where we used a long-term 
CDS average for every date prior to 2004) in light of concerns expressed by the CC in 
Stansted.  

A swap-based real risk-free rate can be obtained by stripping out inflation expectations from 
the nominal risk-free rate (in the same way as real interest rates are obtained from nominal 
government bonds).  As set out above, we apply the Fisher formula (see Equation (2.1)) to 
nominal rates using forecasts of RPI inflation.30  

                                                 
25  In its simplest form, a single-name CDS contract can be illustrated as follows: The first party to the contract, the 

protection buyer, wishes to insure against the possibility of default on a bond issued by a particular company.  The 
company that has issued the bond is called the reference entity.  The bond itself is designated the reference obligation.  
The second party to the contract, the protection seller, is willing to bear the risk associated with default by the reference 
entity.  In the event of a default by the reference entity, the protection seller agrees to buy the reference issue at its face 
value from the protection buyer.  In return, the protection seller receives a periodic fee from the protection buyer.  This 
fee, typically quoted in basis points per £100 notional amount of the reference obligation, is called the default swap 
premium.  Similar to the way a stock index is created as a portfolio of individual stocks, a CDS index is a portfolio of 
single-name credit default swaps.   

26  Before the introduction of CDS indices, the academic literature discussed the spread between LIBOR and the general 
collateral (‘GC’) repo rate as a possible measure for interbank credit risk.  Cooper and Scholtes (2001) and Choudry 
(2005) have both suggested that the expected difference between the general collateral repo rate and LIBOR could be 
used as a proxy for a measure of interbank risk.  However in a recent paper, Feldhutter and Lando (2007) argue that 
“short term liquidity effects in the [LIBOR-GC repo] spread imply that this spread is not suitable for catching the credit 
risk premium in longer term swaps”.   

27  iTraxx published the first CDS indices in mid-2004. The iTraxx suite of indices are owned, managed, compiled and 
published by International Index Company (IIC) which is a company owned by a group of the largest global investment 
banks. The iTraxx Senior Financials series is for the Eurozone. The Eurozone series comprises a number of UK banks –
 five of the banks included in the CDS are contributing members of the panel for GBP LIBOR. Further, the index is 
based on AA (or better) rated banks which, given that the country risk of the EU and UK are both AAA, we do not 
expect to vary significantly across markets. As such, we believe that the CDS index is the best available measure of 
inter-bank credit risk for the UK.  

28  We note that, ideally, to match the maturity of the LIBOR rate we would want a CDS index with a six month maturity. 
No such index is available at this time. We use the first index issued, which matures in June 2009, and so currently 
reflects 7 months of risk. Over the period since June 2004 the maturity of the index has averaged 2½ years. This is the 
best proxy at this time. We note from an examination of individual company CDS curves that the five year premium 
exceeds the six month premium in all cases, consistent with theory and the rising probability of default with maturity. 
As such, the five year CDS premium overstates six month default risk, and so as a result our risk free rate estimate is an 
underestimate. 

29  CDS indices form a large sector of the overall credit derivative market.  The iTraxx indices are constructed on a set of 
rules with the overriding criterion being that of liquidity of the underlying CDS.  CDS indices allow an investor to 
transfer credit risk in a more efficient manner than using groups of single CDSs.  They are standardized contracts and 
reference a fixed number of obligors with shared characteristics. 

30  We discuss the issue of selecting an appropriate measure of inflation expectations in Appendix B.5.  
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Since August there has been a marked reduction in the swap-based risk-free rate, to the extent 
that the rate is currently well below ILG yields (when ILG yields have historically been 
around 40 bps lower). This is largely driven by an increase in the CDS index. For example, at 
the end of November 2008 the CDS premium stood at 133 bps, compared with 36 bps at the 
end of August 2008 and 28 bps at the end of July 2008. The index has also been considerably 
more volatile recently.  

The volatility in the CDS index has increased sharply because of the uncertainty in the inter-
bank credit markets. Several banks have recently been in serious financial distress – for 
example, Fortis, Bradford & Bingley, HBOS and Dexia in Europe, and Washington Mutual 
and Wachovia in the US. The associated speculation about the liquidity and stability of all 
banks as a result of these failures has drastically increased the volatility of CDS premiums.  

The heightened volatility and uncertainty in capital markets sparked by the bankruptcy of 
Lehman Brothers (15 September 2008) and the Federal Reserve’s announcement of financial 
assistance for American Insurance Group (AIG) on (16 September 2008), increased 
investors’ perception of counterparty risk in CDS contracts.  Both, AIG and Lehman Brother 
have been key players in the CDS market.  There is no adequate measure to correct for 
counterparty risk in CDS premiums.  To the extent counterparty risk is reflected in CDS 
premiums our measure of inter-bank credit risk and hence our measure of the swap-based 
risk-free rate is distorted.  We note that counterparty risk is unlikely to be of material 
importance prior to those unprecedented credit events in mid-September 2008.   

Another data issue is the rapid fall and uncertainty in inflation expectations since 
mid-September 2008.  Reliable data on inflation expectations is necessary in deflating 
nominal yields to real yields.  This uncertainty, combined with the fact that any survey-based 
inflation forecast necessarily includes a lag, reduced the reliability of our inflation 
expectations measure.  To conclude, given the increased capital market volatility and 
uncertainty, we exclude market data post mid-September 2008 in estimating a risk-free rate. 
We note that by curtailing the period over which we estimate the risk-free rate to data prior to 
mid-September 2008, our analysis of all other aspects of the cost of capital in this 
report - which are based on data up until the end of November – draws on a different set of 
underlying data. Such a difference could be perceived as inconsistency. However, for the 
reasons noted presently we believe that estimates of the risk-free rate are unduly affected by 
market volatility. Estimates of the other aspects of the cost of capital are much less affected. 

Figure 2.6 shows the real risk-free rate based on swap rates (adjusted for credit risk) and 
yields on ILGs since 1998. This chart shows data only up to 12 September – the last weekday 
before the Lehman bankruptcy. 
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Figure 2.6 
Swap-Based Real Risk-Free rate versus ILG Yields (5 Year Maturity) 

(June 2004 – August 2008) 
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Source:  Bloomberg, iTraxx, Bank of England yield curves - real spot rate, HM Treasury (RPI Inflation forecast 
2004 –2008) and NERA analysis. Monthly data up to 31 August 2008. 

Over the period from 1998 the ILG yield is, until very recently, generally below our measure 
of the ‘true’ risk-free rate. There has been a substantial increase in volatility, in both series, in 
the last few months.  

Table 2.4 presents average yields over various periods and the average difference between the 
two instruments. The swap-based real risk-free rate measure has been around 40 bps higher 
on average over the period since 1998, though this gap has fluctuated heavily during recent 
months.  

Table 2.4 
Comparison of Swap-Based Real Risk Free Rate and ILG Yields 

(5 Year Maturity) 

 
Period 

Swap-based  
Risk-free rate  ILG Yield Difference 

3 months 13 Jun 08 – 12 Sept 08 2.5% 1.6% 0.9% 
1 year 13 Sept 07 – 12 Sept 08 2.2% 1.6% 0.6% 
10 years 13 Sept 98 – 12 Sept 08 2.5% 2.1% 0.4% 

Source: NERA analysis of Bloomberg, iTraxx, HM Treasury and Bank of England data. 

Based on data up to 12 September 2008, swap-based estimates of the real risk-free rate are in 
the range of 2.2-2.5%, depending on the time period considered. Both long-term and 
short-term estimates are 2.5%.   
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Our Response to the CC’s Comments 

In the CC’s 2008 Stansted decision, the CC discussed the merits of adopting a swap-based 
approach for estimating the risk-free rate. The CC’s main reasoning for not adopting our 
approach centred on the precise measurement of the required ‘inputs’ to the swap based 
approach:  

“[Our] view was that it was not possible at present to populate the 
calculations with accurate and precise data.” (para 59) 

This sub-section responds to the CC’s comments and outlines where we have revised our 
methodology in light of their concerns.  

In para 55, the CC lists three reasons why they do not rely on a swap-based approach: 

1. Time horizon of ten years; 

2. Inclusion of an inflation risk premium (which is absent in ILG yields); and 

3. Swap based risk-free rate does not reflect a convenience yield/liquidity premium (which 
depresses ILG yields). 

Time horizon of ten years 

A swap-based risk-free rate can be estimated with respect to any historical time frame for 
which swaps and measures of inter-bank lending risk and inflation expectations are available.  
This period is not confined to a ten year time horizon while estimates over shorter 
periods - which the CC appears to prefer – are also possible.  In this respect, this is not a valid 
criticism of the method.   

We derived the swap-based risk-free rate in the context of determining the Cost of Capital for 
the E & W water industry at PR09.  In the past, Ofwat has used a ten year time horizon to 
estimate the risk-free rate, and it was for this reason that we chose to use it.   

Inflation risk premium 

The CC argue that estimates of the risk-free rate using the swaps will necessarily overstate 
the ‘true’ risk-free rate, because of an inflation risk premium inherent in nominal swap rates.  
This logic assumes that an inflation risk premium is necessarily positive.  However, 
economic theory cannot attribute a definite sign or statistical significance to the inflation risk 
premium (as explained in Appendix B.4). Our review of the relevant academic literature on 
the subject shows that the inflation risk premium is small (relative to the distortions in ILG 
yields), if it is positive at all.   

Convenience yield 

The CC states that prices of government bonds reflect a liquidity premium/convenience yield 
(relative to swaps), which causes yields on ILGs to be lower than without such a premium. 

But this point is not a criticism of our method, but rather a criticism of the CC’s ILG-based 
approach. The CAPM risk-free rate should be based on securities with the same liquidity as 
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equity, meaning that any liquidity premium built into bond prices should not be reflected in 
the risk-free rate (see Stephen Schaefer’s quote in the next sub-section).  The CC even notes 
this, stating: 

“By itself, [the swap based approach] did not invalidate NERA’s risk-free rate. 
(…) If there is a liquidity premium/convenience yield in the pricing of ILGs, 
there is at least an argument that it was better to add this premium back [to 
ILG yields] before running the CAPM calculations.” (emphasis added) 

This point made by the CC clearly highlights a further problem in using ILG yields as an 
estimate of the risk-free rate. 

In para 58 (a-d), the CC set out more specific comments on our approach.  We briefly address 
each of these below. 

Adjustment for credit risk (para 58a) 

The CC criticized our approach of controlling for credit risk and in particular the mismatch of 
maturity of credit risk in swap rates and in CDS premiums.  Our estimate of credit risk 
reflects (on average) 2.5 years of credit insurance, whereas the credit risk inherent in swap 
rates only reflects credit risk of a maturity of 6 months.  However, as the probability of 
default reflected by CDS necessarily increases over time, our use of a longer-maturity CDS 
necessarily overstates the CDS premium associated with a six-month maturity. This implies 
that, if anything, our estimate of the risk-free rate is too low.   

Use of LIBOR (para 58b) 

The CC dismisses LIBOR-linked market evidence on the basis of current excess volatility.  
However, the CC appears to overlook that any market instrument in times of excess and 
transitory volatility is adversely affected.  This is highlighted by the recent volatility in ILGs.  

Absence of long run data (para 58c) 

The CC criticizes our approach because of the absence of a long-term history of CDS data.  
However, the CDS market has been sufficiently liquid for several years now.  Already in 
2003, the total notional amount of CDS outstanding had outgrown the size of equity 
derivatives market.  Furthermore, we have revised our methodology for pre-2004 to use a 
more robust method – instead of using a post-2004 average of the CDS index we now use the 
LIBOR-GC repo spread.  

Imprecision in credit risk and inflation adjustments (para 58d) 

We use CDS indices as a proxy for credit default risk. Whilst these instruments may not be a 
perfectly precise hedge, the CC overlooks the merit of our approach – that is, to estimate the 
risk-free rate on an objective basis where conventional ILG yields clearly no longer reflect 
true fundamentals.   

The CC stated that they would be unwilling to rely on a single inflation forecaster as a 
measure of the market’s expectations, as we did by using forecasts from Oxford Economic 
Forecasting in the June report. In light of this comment, we have revised our methodology 
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and now use forecasts by City and independent institutions published by HM Treasury – 
forecasts which were not available over a medium-term horizon at the time of writing the 
June report (this issue is discussed further in Appendix B.5)  

Academic Support for the Swap-Based Approach 

The concept of an interest-rate swap based approach to the risk-free rate is not new.  Fleming 
(2000) and Choudhry (2005), among others, have proposed using swap rates as the basis for a 
risk-free rate estimate.  The various approaches differ in the way they adjust for the credit 
risk inherent in swap rates.31 

Choudhry (2005) states: 

“The swap spread is a measure of inter-bank risk, given that the government 
curve is assumed to be default free, and the swap market is used by banks and 
corporates to hedge their interest rate risk. Traditionally, the swap spread was 
taken to be the measure of corporate default risk, with a corporate bond asset-
swap spread taken as an indicator of the credit risk on that reference bond. 
The swap market, however, is now very large and liquid, and does not suffer 
from illiquidity, even out to long-dated maturities. There are also no supply 
constraints in the swap market, unlike for (say) long-dated gilts or Treasuries, 
and the use of collateralisation, margining, netting and other measures has 
substantially reduced counterparty risk. (…) In other words, the government 
curve may on occasion be overvalued, whereas the swap curve can be 
regarded as lying at fair value” (emphasis added).32 

In a recent paper by Feldhutter and Lando (2007), the authors conclude: 

“…the riskless rate is better proxied by the swap rate than the Treasury rate 
for all maturities”.33 

Further, investors also have a preference for government bonds because of liquidity based 
convenience yield.  For instance, Stephen Schaefer (2008) stated in a recent submission to the 
BAA airports inquiry:  

“If the yields on Treasury bonds are lower than swap rates primarily because 
Treasuries provide liquidity benefits then, on the (reasonable) assumption that 

                                                 
31  For example, Choudhry (2005) characterised the fair value (as opposed to the observed) swap spread (i.e. the difference 

between the swap rate and the Treasury rate) in terms of the expected spread between the LIBOR rate and the general 
collateral repo rate over the life of the swap.  However, this result only holds if the fair value swap spread does not also 
comprise some premia for the risk that the LIBOR-repo spread will not turn out as expected.  Alternatively, Liu, 
Longstaff and Mandell (2006) model the term structure of swap and Treasury curves and conclude that the swap spread 
comprises both liquidity and risk premia. The mean risk premia in the US between 1988 and 2002 was estimated to be 
about 18 and 45 basis points for five and ten year maturities, respectively, though quite volatile. In an updated version 
of that paper, the corresponding estimates over the same period are both about 13 basis points (though with substantial 
uncertainty).See Liu, Longstaff and Mandell (2006). 

32  See Choudhry (2005) “An alternative bond relative value measure: determining a fair value of the swap spread using 
LIBOR and GC repo rates”, Journal of Asset Management, Vol. 7(1), p18. 

33  Peter Feldhütter and David Lando (2007) Decomposing Swap Spreads, Working paper, May, Copenhagen Business 
School. 
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equities do not themselves provide the same liquidity benefits as Treasuries, 
the swap rate may be a better measure of the risk-free rate than the Treasury 
rate when applying the CAPM to estimate the required return on equity”.  

We note there is some academic support to our approach.  Hull, Predescu, and White (2004) 
estimate a risk-free rate for the US market over a period from 1998 to 2002 using swap rates 
and CDS premiums.  The authors conclude  

“that our best estimate is therefore that the benchmark five-year risk-free rate 
is on average about 10 basis points less than the swap rate.  […] Alternatively 
[the risk-free rate] can be characterized as above the Treasury rate by about 
83% of the spread between the five-year swap rate and the five-year Treasury 
rate”.34 

This means, Hull, Predescu, and White find that the five-year Treasury yield is around 60 bps 
below their measure of the risk-free rate.35  This figure is consistent with our estimates 
presented in Table 2.4. 

2.5. Conclusion 

In this section we have considered four approaches to estimating the real risk-free rate: 
inflation-protected government bonds, deflated UK nominal government bonds, deflated 
international government bonds and deflated swap rates adjusted for inter-bank risk. All four 
approaches are theoretically appropriate methods for estimating the real risk-free rate.  In 
particular, we have shown that there is strong academic support for using swap rates as the 
basis for estimating the risk-free rate.   

However, for all four approaches, at least for some time periods, the market data that is an 
input into the process has not been reflective of normally functioning market conditions. In 
particular, we note: 

 ILG yields are a biased measure of the risk-free rate, especially for long-dated maturities, 
and have been for around the last 10 years. A major cause of this is inelastic demand by 
pension funds for inflation-protected bonds, due to changes in the regulatory and 
accounting framework which encourage the holding of these types of assets. 

 We showed that the biases in the index-linked gilt market are likely to have spilt over into 
the nominal gilts market. Nominal gilt yields are further biased as a measure of the 
CAPM risk-free rate due to presence of a liquidity related convenience yield that 
depresses yields on government bonds below the true risk-free rate. 

 During the last few months, there has been unusually high volatility in many financial 
series, including some which are inputs to each of the three approaches. CDS indices, 
which are an input into the swap-based methodology, have been extremely volatile since 
the start of the credit crisis and especially in the last few months. Uncertainty about actual 

                                                 
34  See Hull, Predescu and White (2004) “The relationship between credit default swap spreads, bond yields, and credit 

rating announcements”, Journal of Banking and Finance, Vol. 28 (11), November, p2789-2811. 
35  Calculated as 10 bps / (1 – 0.83%) = 59 bps. 
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default risk has driven much of this volatility, as well as recent increases in perceived 
counterparty risk largely caused by the failure of Lehman Brothers and the serious 
financial distress of AIG.  

 Yields on UK ILGs have increased dramatically since August (and the CC’s Stansted 
recommendation). The 3-month historical average of 5-year yields was 2.6% at the end of 
November, compared with 1.6% as cited in Stansted (as at 12 September). The spot rate 
on a 5-year ILG was as high as 4.2% at the end of November (its highest level since 
1992). Though the precise reasons for this sharp increase are unknown, the magnitude of 
the changes coincident with extreme market volatility suggests the changes are not 
reflective of a normally functioning market. 

We concluded that in periods of excessive and transitory market volatility it is advisable not 
to rely on data underlying any of the three approaches, as it is unlikely to produce a reliable 
forward-looking estimate of the risk-free rate. 

We have estimated the real risk-free rate using all four methods. Our analysis shows that 
swap-based estimates of a risk-free rate are higher than real yields obtained from UK gilts (at 
least, before the current period of volatility), but are more closely in line with deflated 
nominal yields from government bonds in the US or Eurozone (both markets which are likely 
to suffer less from supply and demand distortions caused by institutional investors). 
International evidence on deflated nominal bond yields shows a risk free rate of 2.2-2.8%. 

Estimates of the risk-free rate using the swap based approach have ranged from 2.2-2.5% for 
different periods over the past five years. Our preferred time period is a long-term measure, 
of which our 10-year average of 2.5% is representative. Using a short-term estimate as a 
cross-check, the 3-month average is also 2.5%.  

Considering this evidence our best estimate of the risk-free rate lies within a range of 
2.2-2.8%, with a strong preference towards the mid-point of this range of 2.5%.  This result is 
broadly in line with a majority of UK and European regulatory decisions which have adopted 
a risk-free rate between 2.25% and 2.75%. We also note that Ofwat adopted a risk-free rate of 
2.5% - 3.0% at PR04. Our analysis shows that there is no strong evidence – despite the CC’s 
recent conclusions – that suggests this range would be inappropriate at PR09. 
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3. Beta 

This section discusses the estimation of the beta parameter, the measure of non-diversifiable 
risk. This Section is structured as follows: 

 Section 3.1 discusses various issues that should be considered in estimating betas, 
including the periodicity, adjustments to raw betas and adjustments to capital structure.  

 Section 3.2 presents our estimates of beta for the E & W water sector, based on six month, 
one year and long run data.  

 Section 3.3 discusses the methodology proposed by Ofwat.   

 Section 3.4 concludes. 

3.1. Methodological Issues 

3.1.1. Formula for Deriving Beta 

Beta is a measure of the non-diversifiable risk of an asset relative to the risk on the market 
portfolio.  It is defined as the covariance between returns36 on an asset and returns on the 
market portfolio, divided by the variance of returns on the market portfolio: 

(3.1)  
)var(

),cov(

m

me

r
rr

=β  

where: 
re is the return on a specific stock; and 
rm is the return on the market as a whole. 

In theory, since the CAPM is based on expected future returns, the appropriate measure for 
beta is the current expected beta.  However, in practice, as forward-looking estimates of 
returns on particular stocks and on the market as a whole are not available, historic returns 
are generally used as a proxy for expected future returns.   

We derive estimates of beta for E & W water using daily, weekly and monthly data over a 
range of historical time periods.  We agree with the conclusions of Smithers and Co (2003) 
that the use of daily data is preferable to the use of weekly or monthly data over short time 
periods on the basis that beta estimates derived using daily data are more statistically robust 

                                                 
36  Returns should strictly speaking be estimated as total realised returns, ie including dividend payments: Returns = (Pricet 

+ Dividendt - Pricet-1)/ Pricet-1. However, as noted in Patterson (1995), using percentage price change instead of total 
returns is likely to an unbiased estimate of beta for most firms.  Smithers and Co (2003) advocate the use of excess 
returns (ie returns over and above the risk-free rate).  However, Patterson (1995) notes that in instances where the return 
on the risk-free asset is correlated with the return on the market, the bias introduced by ignoring this adjustment will be 
small except when interest rates are very volatile (in which case, as shown by Roll (1969), if the correlation is positive, 
the bias will be positive for betas less than one, and negative for betas greater than one).  We have disregarded this 
adjustment to returns in this report. 
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provided the trading frequency of the share is sufficient.37  Beta estimates derived using daily 
data can also provide a better “forward looking” measure of the riskiness of the asset on the 
basis that daily betas can be estimated over a period of six months to a year whereas weekly 
or monthly betas generally need to be estimated over a period of two to five years so that the 
number of data points is sufficient to ensure that estimates are robust.  

3.1.2. Adjustments to Raw Equity Beta Estimates 

It is standard practice to adjust the raw equity betas (or historical betas, i.e. those betas 
obtained from the regression of the company’s stocks against the market index) according to 
a simple deterministic formula:  

(3.2)  βEquity-adjusted= (0.67)*βEquity-raw + (0.33)*1.0 

This is referred to as the Blume adjustment and is widely used, for example by Bloomberg, 
Merrill Lynch and ValueLine (see Patterson, 1995).  The Blume adjustment formula takes 
account of the tendency of estimated betas to converge towards the market value of one over 
time.38 

An alternative adjustment process, the Vasicek or “Bayesian” adjustment process, adjusts 
betas to take account of differences in the degree of sampling error for individual firm betas 
rather than applying the same adjustment process to all stocks.39  

There has not been extensive research into the comparative accuracy of the Blume versus the 
Vasicek adjustment technique.  Klemkosky and Martin (1975) found that the Vasicek 
technique had a slight tendency to outperform the Blume technique.40  However, a later study 
by Eubank and Zumwalt (1979) concluded that the Blume model generally outperforms the 
Vasicek model over shorter timeframes, with little difference over long time periods.41  The 
computational simplicity of the Blume formula may explain why it is often preferred. 

                                                 
37  Smithers and Co (2003) derive estimates of equity betas for BT using daily, weekly, monthly and quarterly data.  The authors 

show that the standard errors from daily data are around 1/3 of the standard errors using monthly data.  They conclude that 
“there is a huge increase in accuracy with daily data” (p80) by comparison to betas estimated using weekly or monthly data.   

38   Blume (1971) tested to see if forecasting errors based on historical estimates were biased.  Blume demonstrated that a 
tendency for estimated betas to regress towards their mean value of one.  The adjustment formula above captures this 
tendency. 

39  The Vasicek methodology forecasts beta for security i (βi2) as: i1β2
βi1σ2

1β
σ

2
1β

σ

1β2
βi1σ2

1β
σ

2
βi1σ

i2β +
+

+
= , where βi1 is the 

historical beta for stock i, σ2 is the variance and 1β  is the average beta. 
40  See Elton and Gruber (1995), page 145.  
41  See Patterson (1995), page 127. 
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3.1.3. Adjusting Betas for Differences in Capital Structure 

The value of the equity beta (i.e. the beta obtained from OLS regression of company returns 
on returns on the market portfolio, and adjusted according to the Blume adjustment) does not 
only reflect business risk, but also financial risk.42  Equity betas have been adjusted for 
financial risk (“de-levered”) to derive asset (or “unlevered”) betas throughout this study 
according to the following formula:43 

(3.3) Miller formula: )1(* gadjEquityAsset −= −ββ  

Where g is the actual gearing (D/(D+E)) of the company.44 

In a final step, we re-lever asset betas to reflect the target capital structure.  The equity beta 
consistent with a notional target gearing level is calculated as follows: 

(3.4) )1/(@ TAssetgEquity g
T

−= ββ  

Where gT is the target gearing of the company.  

We note that these formulas do not include the debt beta. In Section 4 we conclude that the 
debt beta is immaterial and does not need to be formally considered in this section. Therefore 
for ease of exposition we have ignored the debt beta for the purposes of this section.  

3.2. Market Evidence 

3.2.1. Six Month Rolling Asset Beta 

Our estimation of beta focuses upon the co-movement between the share prices of listed E & 
W water companies and the relevant market index, the FTSE All-share index. At the time of 
writing there are only four listed WaSCs, but for most of the period under consideration there 
have been five companies.45  

Our initial analysis of water companies’ betas focused upon estimates over six month rolling 
windows.  Six month windows were chosen to balance data requirements against the 
likelihood that short term fluctuations in beta would be observable. A longer time frame 
might hide these fluctuations, while an even shorter window might not produce statistically 
robust estimates.  Our analyses of six month rolling betas indicate the following: 

 Equity and asset betas experienced two major periods of decline – around the PR99 
review and over the period 2000-2001 following PR99.  Betas also decreased early in the 

                                                 
42  As a company’s gearing increases, the greater the variability of equity returns, since debt represents a fixed prior claim 

on a company’s operating cashflows.  For this reason, increased gearing leads to a higher cost of equity. 
43  This formula is attributed to Miller (1977). 
44  Net debt is defined as short-term and long-term borrowings less cash and cash equivalents. In practice, book value of 

debt is commonly used rather than market value. Book value has been used in this study. 
45  Note we have not included market evidence for Dee Valley (which is the only listed WoC) in our calculations due to the 

illiquidity of its stock which may bias the resulting estimate of beta. 
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PR04 period. This suggests a de-coupling of water-company and market returns during 
price review periods.  This effect was strongest during the AMP3 period. 

 Betas have steadily increased since PR04, falling slightly over the later months of 2007 
and throughout 2008. The increase may be a consequence of water companies divesting 
their non-regulated businesses:  To the extent that the non-regulated business is less 
capital intensive than the core business, divestment leads to an increase in companies’ 
operational leverage, and hence in an increase in beta risk. 

 There has been a recent fall in betas that appeared to start around the second half of 2007 
(coinciding with the start of the credit crunch and also the start of the PR09 price review 
consultation process). 

 The range of betas across companies has also narrowed since PR04, coinciding with the 
divestment of many non-regulated businesses, which has reduced the differences in the 
nature of businesses operated by the listed companies. 

Figure 3.1 
Six-Month Rolling Raw Equity Betas 
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Price Review Periods SVT Pennon Kelda UU Northumbrian Anglian

 
Source: NERA calculations using Bloomberg data up to 28/11/2008. Raw equity betas are adjusted using the 
Blume adjustment. Betas measured against FTSE All Share Index.  Price Review Periods are presented for 
illustrative purposes and are defined as period between ‘Setting price limits for water and sewerage services’ 
document and Final Determinations. 
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Figure 3.2 
Six-Month Rolling Asset Betas 
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Source: NERA calculations using Bloomberg data up to 28/11/2008. Betas measured against FTSE All Share 
Index.  Price Review Periods are presented for illustrative purposes and are defined as period between ‘Setting 
price limits for water and sewerage services’ document and Final Determinations.  Asset betas are derived from 
Blume adjusted equity betas using Miller adjustment: B(asset) = B(equity)/(1+average(D/E)).  Average D/E 
measured over period of beta estimation. 

3.2.2. Short-Term Asset Betas 

Table 3.1 presents average asset betas for two periods for the four best water company 
comparators. We show both daily and weekly data to allow for a comparison.  

The most recent 12 months is not necessarily the most appropriate period over which to 
consider an average beta. We have considered an alternative 12 month period for comparison 
– the year prior to the start of the credit crunch (specified as August 2007) after which there 
was a different economic environment.  

For both short-term and long-term betas we exclude Anglian and Northumbrian from our 
preferred set of comparators. Anglian had a very high gearing level over the last few years it 
was listed, considerably more than any other listed WaSC at the time and hence is not 
representative of the E & W water sector. Northumbrian’s stock has been very illiquid for 
long periods of time, and consequently its beta estimate is unreliable. In Appendix C we use 
bid-ask spreads to illustrate the relative illiquidity of Northumbrian’s stock prices.  
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Table 3.1 
One Year Asset Betas 

 Pre-credit crunch Most recent evidence 

 Daily Weekly Daily Weekly 

Severn Trent 0.50 0.49 0.36 0.32 

Pennon 0.45 0.67 0.34 0.27 

Kelda 0.55 0.61 de-listed 

United Utilities 0.43 0.44 0.43 0.39 

Average 0.48 0.55 0.38 0.36 

Source: NERA analysis of Bloomberg data. Pre-credit crunch data up until 31st July 2007 and most recent 
evidence to 30th November 2008. 

In our view daily data is a more robust measure than using weekly estimates. The table shows 
that since the start of the credit crisis, betas have fallen for 2 of the 3 companies (United 
Utilities’ is unchanged) that are still listed. The short-term daily data suggests that asset betas 
for the water industry lie in the range of 0.34-0.55 with a central range of 0.38-0.48, 
encompassing estimates for the most recent 12 months and that prior to the credit crisis.  

3.2.3. Long Run Asset Betas 

It is important to understand why betas have fluctuated – as shown in Figure 3.1 and Figure 
3.2 - over the longer term and whether this reflects a real change in the underlying riskiness 
of the water sector over this period.   

In our 2004 WACC report on the E & W water sector46 we highlighted two important reasons 
to explain the very low levels of betas following PR99, namely:  

 the financial restructuring that the E & W water sector experienced around this time.  For 
example, AWG’s share price was clearly affected by the long period of speculation, and 
subsequent implementation, of a ‘thin equity’ structure.  By contrast, UU made clear that 
it was going to retain the ‘traditional’ financial structure and its beta estimate was 
considerably higher over this period.  

 the impact of PR99: the covariance of water stocks and the FTSE All Share Index dipped 
towards zero around late 1999, around the period of the 1999 Final Price Determination.  
This is likely to have been caused by ‘decoupling’ of the water stocks’ share price from 
the market over that period, as investors withdrew from the water stocks in response to 
the perceived harsh price review47 rather than changes in economic fundamentals.   

                                                 
46  “UK Water Cost of Capital”, A Report for WUK Members, NERA 2004  
47  The perception of harsh regulatory reviews in both the electricity and water sectors was reflected in newspaper reports 

at the time: “Spare the rod and spoil the utility. That seems the current message from water and electricity price 
watchdogs. Whatever their past laxity, this year they are making up for lost time”, Daily Mail, 21 November 1998. 
“These are worrying times for investors in utilities… The pressure from regulators and competition regimes fixed 
against the incumbents have taken a sickening toll on share prices”, The Times, 27 November 1999. 
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The reason why regulatory price reviews have negative impacts on beta estimates is as 
follows:  around the period of the regulatory price review, the company’s stock price 
primarily reacts to regulatory announcements and expectations of the outcomes of the next 
price control, rather than to movements in the market as a whole.  This means the beta of 
water stocks during review period tends to decouple from market risk, i.e. the volatility is 
influenced by regulatory announcements, which are not correlated with movements in the 
market as a whole.  Hence betas during this period are not representative of the fundamental 
business risk of water companies.48  

We observe in the water sector that regulatory price reviews have a systematic negative 
impact on beta estimates.  However since price reviews per se do not lead to a decline in the 
fundamental riskiness of the stock (otherwise regulators should introduce more frequent price 
reviews to reduce risk) the beta calculation method must control for the effect of price 
reviews in order to calculate an unbiased estimate of the systematic cost and business risk of 
the sector.   

To examine the potential bias on beta estimates for the water industry caused by the impacts 
of price reviews, we perform a dummy variable regression, adopted by Francis, Grout and 
Zalewska (2000) and Buckland and Fraser (2001).  Specifically, we test the impact of price 
review periods upon beta by estimating the following equation which allows beta to vary 
during price review periods: 

(3.5)   tmtmtmtmtit εPRRαPRRαPRRαR  α R +++++= 090499 321β  

PR99, PR04 and PR09 are dummy variables for each of the price review periods i.e. the 
period between the release of the final “Setting price limits for water and sewerage services” 
document and the publication of the Final Determination.49 This regression allows us to 
identify the “normal” conditions beta for these stocks, as well as estimate the impact on beta 
that price review periods have.  We estimate this equation using OLS on daily returns data for 
Severn Trent, United Utilities, Kelda (Yorkshire), Pennon (South West), Northumbrian and 
Anglian against the FTSE All-Share index over the period since privatisation. The equation is 
estimated using all available data for each water company. 

The OLS estimation results are presented in Table C.1. We find both price review periods 
have a statistically significant negative impact on beta, consistent with the de-coupling our 
rolling beta estimates suggested.  The negative effect of price review periods on beta 
estimates is further confirmed by Kalman-Filter analysis.50  In particular, we find price 
review periods have a significantly negative effect on beta in almost all cases. 

                                                 
48  In the finance literature, the impact of company specific “events” on a beta estimate is known as “decoupling”.  Kolbe 

(2000), in particular, has argued that decoupling can cause significant biases in estimates of the true beta of a stock 
49  For PR99 the review period is between 27 June 1997 and 25 November 1999. For PR04 the corresponding period is 

between 15 October 2002 and 2 December 2004. The PR09 period commences on 19 October 2007. The period for 
PR94, included in Appendix C.1, is 4 November 1993 to 28 July 1994. 

50  An alternative more technical technique for abstracting from market volatility employs the Kalman-Filter. In our June 
report we presented a detailed explanation of a Kalman-Filter approach (and the Kalman-Filter technique). The key 
findings of that research are extremely similar to the results we present here based on simple OLS and dummy variables 
for each price review period. 
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The asset beta estimates – excluding Anglian and Northumbrian due to very high gearing and 
low liquidity, respectively - are fairly tightly clustered between 0.35 and 0.45, with Pennon 
the lowest and United Utilities the highest (see Table 3.2). We note there is little variation 
between estimates using different periodicities, reflecting the long time series of data used.  

Table 3.2 
Asset Betas: Controlling for Price Review Periods 

  Daily Weekly Monthly 
Severn Trent 0.40 0.40 0.44 
Pennon (South West) 0.32 0.32 0.37 
Kelda (Yorkshire) 0.37 0.42 0.45 
United Utilities 0.44 0.45 0.47 
Anglian 0.25 0.25 0.33 
Northumbrian 0.29 0.32 0.31 
Range 0.25 - 0.44 0.25 - 0.45 0.31 - 0.47 
Range (ex Anglian and Northumbrian) 0.32 - 0.44 0.32 - 0.45 0.37 - 0.47 

Source: NERA calculations using Bloomberg data. Severn Trent data from 11/7/1991; United Utilities data from 
19/7/1990; Kelda data from 11/7/1991 until 21/11/2007; Pennon data from 23/7/1990; Anglian data from 
12/7/1991 until 1/10/2006; and Northumbrian data from 23/5/2003. End dates for subsequently de-listed 
companies reflect the date of announcement of the takeover, or the date the takeover was reported in the media. 
End date is 3/12/2008. Asset betas calculated using gearing ratio averaged over sample.   

3.3. Ofwat’s Proposed Approach 

Ofwat’s March 2008 methodology paper on PR09 states that work by Smithers and Co 
(2006) “estimates a long term beta of 0.5 for utilities (albeit with a wide confidence 
interval)”.51 Ofwat refers to this evidence as relevant to the cost of equity for water 
companies.  The Smithers (2006) recommendations must be viewed against the backdrop of 
their other recent papers: Smithers (2003) and Smithers (2004).52 The key themes of these 
papers appear to be: 

 Beta estimates are unstable over time; 

 Beta estimates are well below one for utilities. 

These conclusions are challengeable on the grounds that there are problems with the 
methodology and analysis employed by Smithers & Co. In particular: 

 There are good reasons why beta may change over time. Beta may change in response to 
changes in gearing, business cycles, market volatility and regulatory cycles, among other 
possible factors. Furthermore, beta reflects investors’ expectations of returns and risk, 

                                                 
51  See Ofwat (2008) “Setting Price Limits for 2010-15: Framework and Approach”, pp48-9, March. 
52  See Wright, Mason, Miles (2003), “A Study into Certain Aspects of the Cost of Capital for Regulated Utilities in the 

UK”, Smithers and Co Ltd, p49 and Smithers (2004) “Beta Estimates for: Scottish Power, Scottish & Southern Energy, 
Viridian Group, Centrica, International Power, National Grid Transco, United Utilities, Kelda Group, Severn Trent, 
provided to Ofgem” 15 March 2004 and Smithers & Co (2006) “Report on the Cost of Capital”, September. 
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which are unlikely to be constant in practice even when company and market conditions 
are stable. 

 Smithers & Co do not de-lever and re-lever their beta estimates to reflect a notional 
(constant) gearing level, so the extent of variation in beta due to changes in debt-to-equity 
ratios is not accounted for. Despite presenting evidence that some of their comparators’ 
equity betas have declined despite increasing gearing, Smithers have presented 
insufficient evidence to support a proposition that Modigliani-Miller’s predictions of a 
positive relationship between equity beta and gearing levels do not hold.53 We see no 
reason to depart from the standard approach of re-levering observed equity betas for 
consistency with the gearing assumption. 

 The various reports do not make either the Blume or Vasicek adjustment (either of which 
is commonly applied in practice to account for an empirical trend in betas toward one) to 
the raw betas, which would produce higher estimates. Smithers fail to explain why they 
did not make either of these adjustments, which (as discussed in Section 3.1.2 are based 
on a wealth of empirical data that suggests betas trend toward one over time. 

We note that, notwithstanding these apparent shortcomings, Ofgem suggested at DPCR4 that 
“beta estimates are … uncertain and hence more weight might be given to a beta assumption 
of one”.54 As a result Ofgem placed considerable weight on an approach that focused on 
aggregate returns on equity. As a consequence of these methodological issues Ofgem did not 
even present estimates of beta in its Final Proposals, but instead implicitly assumed a beta of 
one. Ofgem has subsequently adopted a similar total returns methodology at TPCR6 and 
GDPCR7 and has proposed the same approach to DPCR5. Other regulators such as the ORR 
(2008) have also effectively assumed a beta of one and focused on market-wide returns to 
equity instead.  

A critical difference between the scenarios facing those regulators and Ofwat at PR09 is that 
several water companies remain listed and beta can be directly estimated from available 
market evidence. Overall, it seems plain that Ofwat should estimate the beta of the water 
industry by reference to available market evidence, or justify strongly why it has chosen to do 
otherwise. 

3.4. Conclusion 

We estimated asset betas for listed E & W WaSC stocks over the period of listing since 
privatisation - following the approach adopted by Francis, Grout and Zalewska (2000) that 
uses dummy variables to control beta estimates for the impact of temporary shocks such as 
                                                 
53  There is a substantial body of academic work showing that the main prediction of Modigliani-Miller theory – that 

higher gearing increases the cost of equity - continues to hold.  Copeland and Weston (1993) and Morin (1994) provide 
a summary of the empirical evidence on the effects of changes in capital structure on beta estimates.  Morin concludes 
that:  “the evidence strongly favors a positive relationship between leverage and the cost of equity which is consistent 
with the Modigliani-Miller proposition.  However, there is still some controversy over the acceptance of the linear 
formulation…(S)ome investigators believe the relationship is curvilinear, others believe it is linear but has a slope of 
less than R-i.”. Further studies finding evidence supporting the positive relationship between gearing and the cost of 
equity include Mehra, Moses, Deschamps and Walker (1980), Gapenski (1986), Brigham, Gapenski and Aberwald 
(1987), Copeland and Weston (1995) and Graham (2002).  In summary, the bulk of empirical work done in this area 
supports the predicted positive relationship between gearing and the cost of equity. 

54  See Ofgem (2004) “Electricity Distribution Price Control Review: Final Proposals”, pp105-106. 
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regulatory events - and over shorter more recent periods. These estimates indicate long-term 
asset betas of E & W water stocks generally lie in a range of 0.35-0.45, which is very similar 
to short-term estimates that suggest the asset beta for the E & W water industry is in the range 
of 0.38 – 0.48.  

Noting that the ranges suggested by both long and short term evidence are broadly 
coincidental, we conclude that E & W water companies’ asset beta lies in the range of 
0.35-0.45.  



Cost of Capital for PR09 Debt Beta

 
 

NERA Economic Consulting 32
 

4. Debt Beta 

This section discusses the estimation of the debt beta parameter and is structured as follows: 

 Section 4.1 outlines the theory of debt betas; 

 Section 4.2 analyses relevant regulatory precedent, especially the recent recommendation 
by the CC; 

 Section 4.3 presents estimates of the debt beta from a regression-based approach, which is 
the preferred method in the financial literature;  

 Section 4.4 asses the impact of a positive debt beta on estimates of the cost of equity for E 
& W water companies; and 

 Section 4.5 concludes. 

4.1. Theory 

The debt beta reflects the amount of systematic risk which is borne by debt holders. For 
strong credit ratings such as those held by E & W water companies it is often assumed that all 
systematic risk is borne by a firm’s shareholders, implying a debt beta of zero. However, debt 
may bear some market risk.  

There are theoretical reasons, however, to expect that the debt beta may be negative: during 
periods of high market volatility (which is associated with uncertainty and therefore risk) 
investors may be more likely to opt for ‘safer’ investments such as highly rated bonds. This 
category of bonds typically includes government bonds, but also includes bonds issued by 
utilities, including water companies. Therefore, investors’ demand for utilities’ bonds may 
increase during periods of increased market risk. Such a scenario implies a negative debt beta 
since total returns (including capital gains) to bondholders will be increasing at a time when 
returns to market shareholders are decreasing.  

In calculating an equity beta for E & W water in Section 3 we assumed a debt beta of zero. 
For ease of exposition we did not, therefore, include debt beta terms in the equations 
explaining the asset beta. Nevertheless, the asset beta is a weighted average of the debt and 
equity betas: 

(4.1)  ( ) eda gg βββ ×−+×= 1  
where: 

g is the gearing ratio; 
βe is the equity beta, defined in Equation (3.1); 
βd is the debt beta, defined by Equation (4.2) below; 
rd is the return on debt issued; and 
rm is the return on the market as a whole. 

(4.2)  
)var(
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Equation (4.2) shows that the debt beta, similar to the equity beta, measures the relationship 
between returns on debt and returns on the market portfolio. 

There are two main methods for estimating the debt beta. The first, which is analogous to the 
estimation of the equity beta, uses equation (4.2) and regresses bond returns on market 
returns. The second method uses the fact that the debt beta is a component of the debt 
premium, and indirectly estimates the debt beta by estimating all other components and the 
debt premium and leaving the debt beta as the residual.55 

It is important o note that debt beta do not have a material impact on the cost of capital, when 
the actual gearing (underlying a company’s equity beta calculation) is similar to the 
regulatory assumed notional gearing level.  In this case the calculated equity beta and the 
allowed equity beta reflect the same level of systematic risk.   

4.2. Regulatory Precedent 

In its recommendations for BAA (2007) and Stansted airport (2008), the CC has set a debt 
beta of 0.1.  Apart from the CC’s recommendations, we are unaware of any regulatory 
decision in the UK or Europe that has explicitly considered debt betas.  

The possibility of using a positive debt beta in the BAA case was first raised by the CAA, 
based on recommendations from Europe Economics (EE).56 EE considered that past decisions 
treated the debt beta as immaterial, rather than zero.  The particular circumstances suggested 
the debt beta was material in BAA’s situation and that it should be estimated accordingly. EE 
noted five specific circumstances which suggested the debt beta was material:57 

 A large step change in gearing; 

 The absence of observable equity data after the change in gearing; 

 A relatively low equity beta before the change in gearing; 

 Relatively high debt betas; and 

 The necessity for the regulator to separate the risks for each airport. 

EE stated that “the CAA is in a highly unusual situation in that it is faced by… circumstances 
not typically present during past UK regulatory determinations”.58  The first two points 
mentioned by EE mean that the historical data must be re-levered using quite a different 
gearing level, and so the debt beta becomes important.  

Stewart Myers and Stephen Schaefer from the London Business School submitted two papers 
to the CC on behalf of BAA in which they investigated debt betas.  Stewart Myers59 
                                                 
55  It uses the following formula: Debt premium = liquidity premium + default premium + (debt beta * ERP) 
56  Europe Economics (2006), Supporting paper XIII, Cost of capital – estimating separate costs of capital for Heathrow 

and Gatwick.  
57  Europe Economics (2007), Supporting paper II, Cost of capital – analysis of responses to CAA’s initial proposals, p10.  
58  Ibid, p10, para 3.4.  
59  Myers, S. (2008), “CAA Price Control Proposals, Heathrow and Gatwick Airports” 
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concluded that the debt beta is zero. Stephen Schaefer60 concluded that the debt beta was 0.04 
(and statistically indistinguishable from zero), which was well below the 0.1 recommendation 
by the CC for BAA.  

4.3. NERA Estimates 

To estimate the debt beta for E & W water we use the regression-based approach. This is the 
approach preferred by academics, including Myers and Schaefer. The CC cites data problems 
as their reason for using the alternative method. However, there is a wide range of evidence 
available for water companies which allow us to construct returns to water bonds using two 
methods:  

 An index of the weighted average coupon on outstanding E & W water company bonds 
over the period since 1993; and  

 An index of UK utilities bonds, as provided by IBoxx .  

4.3.1. A Weighted Average Coupon Approach 

We constructed an index of the weighted average coupon on outstanding bonds over the 
period since 1993.61 We then estimate the debt beta using monthly observations over a rolling 
five year period with the market portfolio proxied by the FTSE All-Share index. This 
approach is consistent with the methodology adopted by Professor Myers in his report to the 
Competition Commission during the recent BAA Q5 review.62 The use of lower frequency 
data for the debt beta (i.e. monthly instead of daily or weekly) is necessary as debt is issued 
infrequently meaning the index of the weighted average coupon is unchanging in most 
periods. 

                                                 
60  Schaefer, S. (2007), “BAA Quinquennial Review: The Cost of Capital for Heathrow and Gatwick”.  
61  We weight the coupons by the issue amount. Technically it may be preferable to weight the coupons by the amount 

outstanding on the corresponding bond, but this information is not readily available. We consider 180 bond issues made 
by UK water companies over the period since 1993 (some of which have now matured). See Appendix D for full details 
of these bonds. The bonds used in our calculations are all British Pound denominated with fixed coupons except for 
index-linked bonds for which the amount outstanding is treated as fixed while the coupon is adjusted for historical RPI 
inflation. To the extent that indexation typically only occurs twice per year (every six months) our methodology (which 
applies indexation monthly) is likely to (marginally) overstate the impact of indexation upon the weighted average 
coupon, which in turn is likely to overstate the debt beta in recent years when the FTSE All-Share has been increasing. 

62  See Stewart C Myers (2008) “Cost of Capital for Heathrow and Gatwick”, January, p14ff. 



Cost of Capital for PR09 Debt Beta

 
 

NERA Economic Consulting 35
 

Figure 4.1 
Five-year Rolling Debt Beta from Weighted Average Coupon 
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Source: NERA analysis of Bloomberg and ONS data up until 30 November 2008. 

Our estimates of the debt beta are shown in Figure 4.1. The key results of our analysis are: 

 The E & W water companies’ debt beta was negative in the late 1990s and early part of 
this decade; 

 Water companies’ debt beta rose steadily over the period 1999-2005; 

 Since 2005 the debt beta has decreased slowly; and 

 The debt beta of E & W water companies is currently statistically insignificantly different 
from zero. 

4.3.2. An Approach Using the IBOXX Utilities Index 

A second analysis focuses upon the relationship between returns on the IBOXX Utilities 
Index against the FTSE All-share to estimate the E & W water industry’s debt beta. The 
IBOXX Utilities Index comprises bonds issued by UK utilities – including water 
companies - and focuses upon the most liquid bonds wherever possible. This index represents 
a valuable alternative measure of total returns to water company bondholders since the liquid 
secondary market evidence it comprises allows higher frequency analysis than the earlier 
approach that focused upon outstanding bonds’ coupons. 

The advantage of this methodology is that the indices are available with daily frequency 
allowing a more thorough analysis of the beta. We calculate six-month rolling betas in line 
with our high frequency analysis presented in Section 3. The beta estimates are presented in 
Figure 4.2 along with a 95% confidence interval.  
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Figure 4.2 
Six-Month Rolling Debt Beta from IBOXX Utilities Index 
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Source: NERA analysis of IBOXX and Bloomberg data up to 30th November 2008. 

The key results of this analysis are: 

 The debt beta for E & W water is currently negative and has been since the start of 2007. 
This was also the situation from 2001 to 2005.  

 Only for two very short periods in 1999-2000 and 2005 has the debt beta been statistically 
significantly greater than zero. 

 The average debt beta estimate is below zero. 

4.4. Materiality of the Debt Beta for E & W Water 

Prior to BAA and Stansted, the debt beta was generally considered to be immaterial for the 
purposes of calculating the cost of equity. There are two main reasons for this: it was very 
small, and the value assigned to the debt beta had little effect on the cost of equity estimate. 
In the BAA and Stansted cases, it was considered that both of these reasons could not be 
justified – that is, the debt beta was greater than for other industries, and that since there was 
a large difference between observed and notional gearing the debt beta value was material.  

The “unusual circumstances” faced by BAA are not faced by the E & W water industry: 

 There has been no recent significant change in industry gearing. Water companies, and 
other utilities which we use as comparators, have kept fairly similar gearing levels over 
recent years. The average gearing levels for the sector are broadly similar to what we 
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would assume for a notional level of gearing for AMP5. This contrasts with BAA where 
historical gearing of 30% was well below forward-looking gearing. 

 There is no evidence to suggest that the debt beta is relatively large for the water sector. 
Water sector debt is less risky than airport sector debt for the same level of gearing (as 
accepted by the CC in Stansted) and hence should have a lower debt beta. 

Sensitivity Analysis 

The impact of the debt beta on the final equity beta estimate is minimal if there is little 
difference between actual gearing and the assumed notional gearing. To demonstrate this, 
note that Equation (4.1) could be re-written to reflect that the asset beta is derived from an 
equity beta that depends on historic gearing: 

(4.3)  ( ) h
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h
a gg βββ ×−+×= 1  

 
Where gh is the historic (or actual) gearing ratio of the water industry over the period the beta 
is estimated over (e.g. two years), h

eβ is the historic (or actual) observed equity beta and βd is 
the debt beta (defined above). The equity beta over PR09 09PR
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Substituting Equation (4.3) into Equation (4.4) shows that 09PR
eβ depends upon the difference 

between actual historic gearing and the notional gearing assumption: 
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If notional and actual historic gearing are identical then Equation (4.5) collapses back to a 
combination of Equations (3.3) and (3.4) (with the addition of PR09 superscripts) and 
estimates of the equity beta with or without a positive debt beta would be identical. 

We now conduct some simple sensitivity analysis to show this, illustrating the difference 
between zero and a value of 0.1 for the debt beta.  

Table 4.1 outlines an indicative numerical scenario – with and without a positive debt 
beta - to highlight the above exposition. In particular, we assume: 

 actual historical gearing across the industry of 50% over the period for which the beta is 
estimated; and 

 notional gearing of 60% for the industry.  
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Table 4.1 
Sensitivity Analysis of Debt Beta - Similar Gearing Levels 

  Zero debt beta Positive debt beta 

De-levering:   
 Estimated equity beta 0.8 0.8 
 Assumed debt beta 0 0.1 
 Observed gearing 50 50 
 Asset beta 0.4 0.45 

Re-levering:   
 Gearing 60 60 
 Equity beta 1.0 0.975 
 ERP 5.0% 5.0% 
 Cost of equity (real, post-tax) 7.50% 7.38% 
 WACC (post-tax) 4.73% 4.68% 

Note: the example presented is illustrative only, and any cost of capital parameter estimates stated in or derived 
from the example are not indicative of NERA’s best estimates.  

As shown, the cost of equity is lower with the positive debt beta of 0.1 than without – a 
consequence of the observed gearing being less than the notional. The difference in cost of 
equity estimates is 12 bps, which translates to a difference in the post-tax WACC of 
only 5 bps. 

4.5. Conclusion 

This Section has reviewed arguments around the debt beta and estimated it for E & W water 
companies.  

We note that the CC recently recommended a debt beta of 0.1 for BAA airports (Heathrow 
and Gatwick) as well as for Stansted.  However, no other UK regulator – including 
Ofwat - has previously ever set a debt beta other than zero. For Ofwat to set a positive debt 
beta at PR09 would, therefore, represent a break from regulatory precedent. In any event, 
there is no strong evidence that the debt beta for E & W water companies is positive: Our 
analysis of the debt beta for E & W water companies – based on both outstanding bonds of E 
& W water companies and for UK utilities more generally - provides no evidence to suggest 
that the debt beta is currently greater than zero. If anything, it may be slightly negative. 

Notwithstanding the above analysis, even if the debt beta is positive, it is likely to be 
immaterial for E & W water companies. In particular, we note that the variety of unusual 
circumstances that were all simultaneously present in the BAA and Stansted cases that made 
the debt beta assumption materially important in the overall cost of capital are not present in 
the case of E & W water companies.  In particular, a difference in gearing between BAA’s 
listing and the CAA’s notional gearing was critical.  However, this is unlikely to be the case 
for E & W water.  The impact of any assumption about debt beta for E & W water would 
likely have a small impact on the cost of capital estimate for the sector.   
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As a result of these conclusions, we assume that the debt beta is zero. This is consistent with 
the approach and estimates that we presented in our analysis of asset and equity betas in 
Section 3.  
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5. The Equity Risk Premium 

The equity risk premium (ERP) is the difference between the expected return on the market 
portfolio and the expected return on a risk-free asset (formally stated as E[rm] – E[rf]). Put 
differently, the ERP should measure the minimum additional expected return that investors 
require over and above the risk free return in order to invest in equities.  This section is 
structured as follows: 

 Section 5.1 summarises recent UK and international regulatory precedent on estimates of 
the ERP including Ofwat’s approach at PR04;   

 Section 5.2 discusses the effect that the current market volatility has on the ERP;  

 Section 5.3 details NERA’s preferred estimate of the ERP based on long-run historical 
evidence,  

 Section 5.4 cross checks the historical estimates against a forward-looking ERP estimate 
for the FTSE 100 using a Dividend Growth Model; 

 Section 5.5 reviews the CC’s recent recommendation for the ERP; 

 Section 5.6 concludes. 

5.1. Regulatory Precedent 

At PR04, Ofwat estimated the ERP to be in the range of 4.0-5.0% based on the advice of its 
consultants who were reported to have advised Ofwat that the very top end of this range was 
most appropriate.63  Ofwat’s allowed cost of capital of 5.1% was consistent with an ERP of 
around 5.0%.   

Table 5.1 presents recent UK decisions by regulators and the CC on the ERP.64  

Table 5.1 
UK Regulatory Precedent on the ERP 

Regulator Description Decision 

Ofgem Electricity Distribution (2004) 4.75% 
Ofcom Private circuit charging controls (2004) 5.0% 
Postcomm Royal Mail (2005) 4.5% 
Ofgem Gas and Electricity Distribution (2006) 5.2% 
CC/CAA BAA (2007) 2.5-4.5% (4.25%*) 
ORR Network Rail (2008) 4.0-5.0% 
CC/CAA Stansted (2008) 3.0-5.0% (4.5%*) 

(*) point-estimate not explicitly stated in recommendation, but consistent with final WACC estimate. 

Recent UK decisions have been in the range of 4.0% - 5.2%, and average around 4.75%.  

                                                 
63  Ofwat (2004) “Future Water and Sewerage Charges 2005-10: Final Determinations”, p268. 
64  We note that in some cases we have determined what the implied point-estimate was despite the ERP being presented 

as a range.  
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In the US and Australia, the ERP has generally been set at a higher level than in Europe.  
Recent regulatory decisions on the ERP are all at around 6%.65  In the US, however, the 
CAPM is generally not used as the primary method for estimating the cost of equity, which 
makes an estimate of the ERP unnecessary.  The CAPM is however used as a check on the 
primary DGM results, and the most widely quoted source used in US hearings to assess the 
level of the ERP is the Ibbotson data.66  The method recommended by Ibbotson is to compute 
the arithmetic average of stock market returns against long-term Treasury bond yields.  This 
is consistent with the methodology applied by Dimson, Marsh and Staunton, our preferred 
source for the ERP discussed in Section 5.3 below.   

5.2. The Effect of Current Market Volatility 

During periods of heightened market volatility investors will require higher rates of return for 
a given investment since greater risk is borne. In a CAPM framework the additional required 
returns manifest in the ERP. 

Financial markets have been considerably more volatile over the last year or so, relative to 
previous periods this decade. Figure 5.1 illustrates a series for the 3-month option implied 
volatility of the FTSE 100 index, which clearly shows a spike in volatility from around the 
start of September as well as a general increasing trend before this. Implied volatility is 
currently over 50%, compared to around 20% in August and 12% two years ago.  

                                                 
65  For two Australian decisions which concluded on an ERP of 6% see (i) Essential Services Commission of Victoria 

(2008) Gas Access Arrangement Review 2008-12, March, and (ii) Essential Services Commission of Victoria (2005) 
Electricity Distribution Price Review 2006-10, October. We are unaware of any decision from Australia over the past 
decade that did not conclude on an ERP of 6%. 

66  Ibbotson Associates publish data on the ERP every year in a handbook, “Stocks, Bonds, Bills & Inflation”. 
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Figure 5.1 
3 Month Option Implied Volatility of the FTSE 100 (%) 
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Source: Bloomberg and UBS data up to 30 November 2008. 

As a result of increased market volatility and greater uncertainty about the macroeconomic 
environment, investors require greater compensation for taking on risk – that is, they require 
a larger equity risk premium. This effect has recently been noted by (among others) the Bank 
of England, which suggested that volatility was the reason for a rise in their DGM-based ERP 
estimates.67  

Figure 5.1 also presents estimates of the ERP for the UK published by UBS Investment 
Research.68 The figure shows that real-time estimates of the ERP have increased over the last 
year. The ERP began increasing in July 2007, coinciding with a spike in volatility. This 
evidence is consistent with our assertion that increased volatility raises the ERP.  

This evidence suggests that the ERP is currently higher than what it has been during periods 
of lower levels of market volatility.  

                                                 
67  Bank of England (2008), Quarterly Bulletin, Q1, p8. 
68  UBS (2008) Global Investment Strategy, Implied Equity Risk Premium, 1 December 2008.  UBS produce a weekly 

series of ERP estimates which is conducive to comparing against a similarly frequent volatility series. 
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5.3. NERA’s Estimate of the ERP 

Ibbotson and Chen69 (restated by Song70) categorize the methods for estimating the ERP into 
four groups: 

1. Historical method. The historical ERP, or difference in realized returns between stocks 
and the risk-free rate (proxied by bonds, bills or cash), is projected forward into the 
future. See Ibbotson and Sinquefield (1976), which is updated annually by Ibbotson 
Associates (now Morningstar), and Dimson, Marsh, and Staunton (2007), which is also 
updated on an annual basis. 

2. Supply-side models. This approach uses fundamental information, such as earnings, 
dividends, or overall economic productivity, to estimate the ERP. The most prominent 
approach within this group goes back to Gordon and Shapiro’s suggestion that a dividend 
growth model (DGM) can be used to estimate the expected return on equity.  

3. Demand-side models. This category uses a general equilibrium or macroeconomic model 
to calculate the expected equity return by considering the payoff demanded by investors 
for bearing the risk of equity investments. Mehra and Prescott (1985) is the best known 
example of this approach, and the “puzzle debate” is an attempt to reconcile the results of 
this approach with the much higher ERP estimates given by the other approaches. 

4. Surveys. An estimate of the ERP is obtained by surveying financial professionals or 
academics (e.g., Welch 2000). 

In the present study, we have estimated the ERP using the “historical method”.  Using time 
series data on actual realised returns to estimate expected returns has theoretical support and is 
widely used by academics and practitioners.  The rationale for this approach is that over long 
periods of time investors are unlikely to be systematically mistaken in their expectations.   

We cross check the results of the historical data by analysis of the forward-looking ERP for 
the UK using dividend growth models.  Using these methods, we derive a “current” estimate 
of the ERP for the UK using 2008 forward-looking data. 

We do not use demand side models or survey-based estimates of the ERP in this study.  
These types of models are not widely used in regulatory contexts due to disputable input 
assumptions or are prone to be fraught with problems.  By contrast, an estimate of the ERP 
based on historical data is highly objective, easily understood and produces stable results over 
time which is a key criterion in a regulatory context. 

Dimson, Marsh, and Staunton (DMS) provide long-term time series data on returns on stocks, 
bonds, bills, and inflation for 17 countries over the period from 1900 to 2007.71  The DMS 
database comprises annual returns and is widely regarded as the best-quality capital 

                                                 
69  Roger Ibbotson and Peng Chen, “The Supply of Stock Market Returns,” Ibbotson Associates, 2001. 
70  Zhiyi Song, “The Equity Risk Premium: An Annotated Bibliography”, The Research Foundation of the CFA Institute, 

2007. 
71  Dimson, Marsh and Staunton, London Business School / ABN Amro “Global Investment Returns Yearbook 2008”, 

February. 
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appreciation and income series available for each country.72  We use DMS’ estimate of the 
ERP based on long-term bonds as our preferred measure of the ERP.73  

This approach indicates the ERP in the UK is between 4.1-5.4%, depending on whether an 
arithmetic or geometric mean is used (see Table 5.2).  

Table 5.2 
ERP based on 108 Years of Equity Returns 

 Arithmetic Average 
(%) 

Geometric Average 
(%) 

Standard Error  
(%) 

Belgium 4.5 2.7 1.9 
France 6.2 4.1 2.1 
Germany 8.6 5.6 2.6 
Ireland 5.1 3.5 1.8 
Italy 7.7 4.4 2.8 
Netherlands 6.1 4.1 2.1 
Spain 4.6 2.7 2.0 
USA 6.5 4.5 1.9 
UK 5.4 4.1 1.6 
World Average 5.1 4.0 1.4 
Source: Dimson, Marsh and Staunton and LBS / ABN Amro 2008. 

Since historic returns vary over time, the arithmetic mean will always be larger than the 
geometric mean.  The more volatile historic returns are, the bigger the difference.  The level 
of volatility of historic returns will affect the actual returns required by an investor.  Hence, in 
determining an appropriate ex ante ERP, the expected volatility of future returns must be 
adequately captured.  The arithmetic average of historic returns is an appropriate measure of 
the forward-looking ERP if market volatility is expected to be the same in future as it has 
been in the past.   

To derive an ex ante ERP equal to the geometric based ERP would be a highly mistaken 
representation of the actual ex post returns that were available to an investor.  The geometric 
mean of historic returns assumes that returns have accrued consistently over the estimation 
window (which using DMS’ data is 108 years).  However, this would ignore the frequency 
and timing (volatility) of the benefits of reinvesting positive returns or the costs of volatility 
associated with absorbing negative returns.  A geometric based ERP implicitly assumes that 
future returns will have zero volatility.  This is a highly erroneous assumption.   

The application of the arithmetic mean in determining a forward looking ERP is also 
consistent with the majority of recent academic opinion (discussed in detail in Appendix E).  
For instance Professor Ian Cooper states that the arithmetic historical mean is “the single 
statistic that is favoured by many experts.”74  Other academics that support the use of 
                                                 
72  The data sources for DMS database is reported in Dimson, Marsh and Staunton “The Worldwide Equity Premium:  A 

smaller Puzzle”, Handbook of the Equity Risk Premium, 2008, Appendix 2, pp.507 – 514. 
73  The use of long-term bonds is justified by academics.  For example McGrattan and Prescott (2003) argued that short 

term bills provide considerable liquidity services and are a negligible part of individuals’ long-term debt holdings.  As a 
result, long-term bonds should be used as the riskless asset in equity premium calculations. 

74   Cooper, I (2004) “The Equity Market Premium: Comments on the Ofcom consultation document, Ofcom’s approach to 
risk in the assessment of the cost of capital”, p3.  
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arithmetic averages (discussed in more detail in Appendix E) include Ibbotson and 
Goetzmann (2006), Dimson, Marsh and Staunton (2000), Cornell (1999), Holmans (1996) 
and Morin (1994). 

As discussed above and shown in Figure 5.1, the current market conditions have increased 
the volatility of market returns over and above levels observed prior to the credit crisis.  This 
means even the arithmetic average of historic returns over the very long-term is unlikely to 
capture the full impact of increased volatility of current market returns.  Hence, to the extent 
current levels of volatility will persist during AMP5, even the use of an arithmetic mean of 
historic returns over the very long-term would be a conservative measure of the forward 
looking ERP.  In any case, a geometric based ERP of as low as 4.1%, which implicitly 
assumes zero volatility, would be highly unjustifiable and would lead to a severe 
under-estimation of expected returns under current market conditions. 

In our June report we presented a range for the ERP which encompassed both geometric and 
arithmetic means, and then stated that we strongly preferred the top end of this range which 
was represented by the arithmetic mean. For this report we strongly believe that giving any 
weight to geometric means is inappropriate. Given the current market conditions, a geometric 
based ERP as low as 4.1% cannot reasonably be justified. Our preferred estimate for the ERP 
is hence 5.4%, based on the arithmetic mean of historic returns (see Table 5.2). 

5.4. A Forward-Looking Estimate of the ERP 

In this section we estimate an ex-ante ERP for the UK.  The implied ERP is derived from a 
discounted cash flow model, which equates discounted future streams of cash flows to 
shareholders (i.e. dividends) to prevailing stock market valuations.  The equilibrating factor is 
the discount rate, which is the sum of the risk-free rate and the ERP.  Subtracting the risk-free 
rate from the discount rate produces the implied ERP.  This alternative method of estimating 
the ex ante (or ‘forward-looking’) risk premium attempts to capture explicitly investors’ 
expectations.  We consider this analysis as a cross-check to our ERP based on the arithmetic 
mean of historic returns as presented by DMS. 

Typically, a company returns cash to shareholders via dividends.  We therefore assume that 
shareholder returns are best proxied by dividends.  However, dividends may not fully capture 
companies’ true returns to investors.  For example, cash can also be returned to shareholders 
via share buybacks.  Ignoring share buybacks causes our measure of the implied ERP to be an 
underestimation of the ‘true’ ERP.  However, in the UK context, share buybacks are not a 
material problem.75   

In the following analysis, we perform a dividend growth model (DGM) for each company 
included in a broad stock market index (e.g. FTSE 100).  The expected market return is then 
calculated as the market cap weighted average of the required rate of returns of all the 
individual stocks in the index.  

                                                 
75  We note if there is a trend towards the use of share buybacks, a better estimate of long run growth in prices may be the 

earnings growth rather than dividend growth.  
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Assuming a constant dividend growth rate, the required rate of return for an equity investor, 
Rt, can be represented in a closed formula as follows: 

Rt, = Dt+1 / Pt + g 

Where Dt+1 is the mean analyst forecast of dividends for year t+1; Pt is the stock price on the 
dividend ex-date in year t; and g is the long term dividend growth rate.   

According to the one-step DGM, the real cost of equity finance is equal to the prospective 
dividend yield plus the real long term growth rate of dividends.   

The one-step DGM assumes that a company will grow at a stable rate into the future, and 
while this may hold true for sectors such as regulated utilities it may not be representative of 
the future of the majority of companies.  We therefore turn to a more complex two stage 
model, which breaks the DGM into two different stages of growth.  Equity analyst generally 
forecast dividends up to 3-5 years into the future.  A ‘two-step’ DGM, can be used to take 
account of explicit dividend forecasts made by analysts.  In a ‘two-step’ DGM, the required 
rate of return, Rt, can be solved numerically by solving the following equation: 
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Where N is the number of years of analysts’ forecasts of dividends.76 

There is no consensus on how to measure the long-term dividend growth rate, g.  The choice 
of the long-term dividend growth rate remains largely a subjective choice.  For example, the 
CC used historic dividend growth and historic per capita GDP growth in their model, as the 
long-term dividend growth rate.  We base our analysis on a range of different assumptions 
regarding the long-term dividend growth rate and present our estimates as ranges.  We use the 
following dividend growth assumption: 

 As a lower bound estimate, we use average historic real dividend growth for the UK over 
the period 1950-2000 (reported by DMS) of 2.3%.  We note this estimate is slightly lower 
than forecast long-run real GDP growth for the UK, from Consensus Economics, which is 
equal to 2.4% in 2008.  

 As an upper bound estimate, we use analyst forecasts of dividend growth spanning a 
horizon of up to five years (deflated by expected inflation) as a proxy for the long-term 
real dividend growth rate.  This approach yields an estimate of 4.5%.77  This estimate is, 
however, higher than reasonable estimates for long-run nominal GDP growth.  Therefore, 
dividend growth will eventually decay to its long-run equilibrium growth rate, which is 

                                                 
76  Daily share price data and short term dividend forecasts (deflated for forecast inflation) have been collected from 

Bloomberg on the final dividend ex-dividend dates. All dividend forecasts and share prices are adjusted for stock splits. 
The long term growth rate of GDP is assumed equal to the Consensus Forecasts of real GDP growth over 5-10 years. 
These forecasts are 2.4% per annum for 2008. 

77  Averaged over 2006-2008 this growth rate was 4.5%. The corresponding figure for 2008 only is 5.14%. We rely upon 
the 2006-2008 average as this is drawn from a larger population of data and should be more representative of analysts’ 
long-term trend dividend growth rate. 
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proportional to forward-looking estimates for GDP (otherwise profits would gradually 
absorb all of national income).  We therefore consider this estimate as an upper bound. 

In order to construct a historical series for the ERP using this alternative methodology, it is 
necessary to gather information on what investors believed the future would look like at any 
given point of time in the past.  Since March 2007, Bloomberg provides daily data on 
projected 12–months-ahead dividend yields for the FTSE 100 index.  In deriving the ERP at 
every point in time, we subtract our swap-based real risk-free rate at the same point in time 
(calculated as the 12 months trailing average).  We note, we use inflation expectations at any 
given point in the past to derive our estimate of the risk-free rate.  This ensures consistency 
between expectations of calculating the risk-free rate and long-term equity returns. 

Figure 2.1 presents a time series of the forward looking ERP based on a one-step DGM over 
a historic period from March 2007 to December 2008.  The two dotted-lines in Figure 2.1 
represent the upper- and lower-bound of plausible long-term dividend growth rate 
assumptions.  The solid line shows the mid-point, based on the two plausible dividend growth 
rate scenarios.  Based on the mid-point, Figure 2.1 shows that the ERP has been (on average) 
around 5% prior to October 2008, which is broadly consistent with our ERP based on the 
arithmetic mean of very long-term historic returns.  However, since October 2009 Figure 2.1 
shows that the ERP has increased by more than 2% to above 7%.  Figure 2.1 shows that the 
ERP has clearly increased during the recent period of heightened market volatility.   

The average ERP over January to November 2008 is in a range of 4.5-6.7%, with the mid-
point of 5.6%, which is broadly in line with our preferred estimate of 5.4%, based on the 
arithmetic mean of very long-term historic returns. 
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Figure 5.2 
One-Step DGM-derived ERP 
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Source:  NERA analysis and Bloomberg data; Market returns are derived using a one-step DGM, using 
prospective dividend yields for the FTSE 100 index as reported by Bloomberg.  We use a swap-based risk-free 
rate (one-year trailing averages) to derive the ERP. Upper-bound (dotted line) is based on a long-term dividend 
growth rate of 4.5%; lower bound (dotted-line) is based on long-term dividend growth rate of 2.3%; solid line is 
the mid-point of the two dotted lines. 

We also applied a more complex two-step DGM to derive an implied ERP, based on explicit 
analyst dividend forecast for each of the companies included in the FTSE 100 and based on 
our assumption of long-term dividend growth rates (see Table 5.3). 

Table 5.3 
Two-Step Forward-Looking DGM-derived Estimate of the ERP 

  
Expected real rate of return on 

equity 
ERP 

Jan-08 – Nov-08 7.4% – 9.4% 4.9% – 6.9% 

Real cost of equity estimates obtained by applying a two-stage DGM to each FTSE 100 company on each 
company’s dividend ex-date. The estimates use analysts’ forecasts of dividends adjusted, for expected inflation. 
The number of stages depends upon the availability of analysts’ forecasts. The ERP is obtained by subtracting a 
risk-free rate of 2.5% (as estimated in Section 2.4) from the cost of equity. The market return on equity and ERP 
are market capitalisation weighted averages of company estimates. Data as of 3 December 2008.  

Our analysis shows that the expected real rate of return for the market for the calendar year 
2008 (excluding December) is 7.4 – 9.4%.  After subtracting our estimate of the swap based 
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real risk-free rate of 2.5%, we estimate the ERP to be 4.9 – 6.9%, with a mid-point of 5.9%.78  
This range includes the value of 5.4% that DMS estimate for the UK.  We note, this range is 
slightly higher than the result from the one-step DGM-derived ERP (see Figure 2.1).  The 
slightly higher range of the two-step DGM compared to the one-step DGM can be explained 
that analysts’ short-term forecasts of dividends are generally higher than long-term 
equilibrium growth rates. 

We note that our estimate of the ERP based on the two-step DGM of 4.9-6.9% is lower than 
the ERP derived by UBS of around 8.6% (calculated over the same historic period, see Figure 
5.1).  However, more importantly, both models show a dramatic increase in the ERP in recent 
months.  There are various possible explanations why the UBS model produces higher 
implied ERP estimates: 

 First, the UBS model uses a different methodology:  UBS do not use a dividend growth 
model; instead UBS construct a free cash flow to equity model.79  The UBS model 
assumes that all cash flow to equity is being paid out to shareholders.  However 
companies might keep some of their cash as retained earnings, which might be reflected 
in lower dividend forecasts.  To the extent companies invest retained earnings in NPV-
positive projects, the company will generate higher future dividend growth (the opposite 
is true if the company invests in NPV-negative projects).  The effect that retained 
earnings might generate potentially higher dividend growth is captured in our DGM 
analysis to the extent analysts take it into account in their forecast of dividends.  The UBS 
model prevents this problem by assuming all cash to equity is being paid out. 

 Second, we do not have information on long-term dividend growth rates underlying the 
UBS model.  Differences in this key parameter have a material impact on the implied 
ERP calculation.  

 Finally, we do not know which risk-free rate the UBS model uses in calculating the ERP.  
Recent yields on UK government bonds are volatile and likely to be depressed.  In our 
model we use a swap-based risk-free rate of 2.5%, which we consider to be reflective of a 
‘true’ risk-free rate.  This estimate is higher than ILG yields (and real from nominal gilt 
yields) over most of the period in 2008. 

5.5. The CC’s Recent Estimates of the ERP  

The CC for BAA recommended an ERP range of 2.5–4.5%, which is well below regulatory 
precedent, market evidence presented above and the majority of academic and practitioners’ 
opinion.  We provide a more detailed discussion of the CC’s ERP estimate in Appendix E.  
The CC’s ERP recommendation for BAA (2007) and subsequently for Stansted airport is 

                                                 
78  We note that expanding the group of companies considered to cover the FTSE 350 produces consistent results. We use 

the FTSE 100 because these companies have greater analyst coverage.  
79  The UBS model takes the net income and converts it to a cash flow by deducting the reinvestment needs such as capital 

expenditures and acquisitions. Depreciation as a non cash charge is added back to earnings.  The UBS model expresses 
the cash flows available to equity after meeting all financial commitments, including debt repayments, and after 
covering capital expenditure and working capital needs.  The model assumes (i) net income grows proportionally with 
earnings forecast; and (ii) net capital expenditures and working capital changes are financed using a constant proportion 
of debt and equity (the effect on cash flows to equity can be expressed as common equity as a % of total capital).  
Algebraically, the model defines FCFE as follows:  FCFE = Net Income - ((Common Equity % Total Capital) x 
(Capital Expenditure - Depreciation & Amortisation +(-) Δ Working Capital + Acquisitions)) - Preferred Dividends. 
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heavily influenced by an un-refereed working paper by Alan Gregory (September 2007) – 
one of the CC’s panel members. 

In his paper, Gregory argues that conventional estimates of the UK ERP contain a degree of 
upward bias.  According to Gregory, adjusting expected returns for the effect of such biases 
would lead to lower ex ante premia than those typically quoted.  Gregory discusses potential 
biases and estimates a “bias-free” estimate of this premium for the UK market in the range of 
2.0-4.3% (on an arithmetic basis) and 1.5-3.3% (on a geometric basis).  

We first rebut each of Gregory’s claims that conventional estimates of the ERP are biased 
upwards.  We then critically examine Gregory’s “bias-free” estimates for the ERP and 
highlight the problems and flaws in his methodology. 

According to Gregory, two biases arise from the comparison of estimates of the realised 
returns on government bonds (“gilts”) to realised returns on equities.  These estimates are 
frequently used to infer a risk premium relative to a current estimate of the risk-free rate.  
Gregory argues that this is incorrect on two counts:   

1. First, inconsistent estimates of the risk-free rate are implied on the right hand side of the 
CAPM, since the risk-free rate appears twice in the CAPM-formula;  

2. Second, they compare realised returns from a bond which carried inflation risk with 
realised returns from equities which may be partially insulated from inflation risk. 

Finally, according to Gregory, a third source of bias arises when historic geometric premia 
are uplifted to reflect arithmetic premia using historic volatility measures.  Gregory claims 
that estimates of variance derived from historical returns overestimate future variance and 
therefore overestimate an ERP based on such uplift.  In this report, we do not consider the 
approach of uplifting geometric premia to derive forward-looking arithmetic premia as a 
suitable approach.  In this respect, this criticism is not discussed further.  However, we note 
that our analysis of market volatility shows that investors currently expect significantly 
higher market volatility than in the past (see Figure 5.1). 

Inconsistency in Risk-Free Rate Estimates 

The first criticism by Gregory was first noted by Jenkinson (1993).  Jenkinson criticism is 
that the risk-free rate implicit in historical estimates of the ERP is lower than current 
estimates of the risk-free rate and hence two different measures of the same risk-free rate 
occur within the CAPM formula.  

Jenkinson’s critique must be put into context.  According to Jenkinson, at the time of writing 
in 1992, typical ERP estimates for the UK applied by finance directors in capital budgeting 
decisions had been in the region of 9%.  These estimates could be justified on historical 
returns data whereby the risk-free rate generally averaged only around 0.4%.  According to 
Jenkinson, ERPs in the region of 9% had then been used by finance directors with a measure 
of the risk-free rate of around 4.0% reflecting (approximately) real interest rates at the time to 
derive project specific hurdle rates for equity of around 13%.  Against this backdrop, 
Jenkinson’s critique of consistency in the application of the risk-free rate in the CAPM 
formula seems somewhat justifiable.   
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However, Jenkinson questions whether, from a theoretical point of view, an approach which 
uses historic estimates of the risk-free rate for estimating the ERP and a current estimate of 
the risk-free rate to derive expected market returns is actually inconsistent.  Jenkinson 
concludes that such an approach would be indeed correct if the size of the ERP is unrelated 
to the level of interest rates (as reflected by gilt yields).  Economic theory suggests that the 
ERP depends upon fundamental attitudes towards relative risk aversion and not on the return 
on a risk-free asset.  This means there is no obvious theoretical relationship between the ERP 
and the risk-free rate.   

Gregory proposes that the appropriate term to incorporate in the CAPM is an estimate of the 
expected returns on equities, from which the current risk-free rate is deducted.  (Jenkinson 
called this approach the ‘semi ex-ante’ approach.)  However such an approach would be 
justifiable if there was a clear-cut one-to-one relationship between the ERP and the risk-free 
rate, i.e. the ERP based on historic returns decreases by exactly the same amount the current 
risk-free rate increases.  However, a strong theoretical or empirical support for this 
proposition is missing.  In the absence of strong evidence that this approach is superior to the 
standard approach proposed in this report and applied at PR04, we see no rationale for Ofwat 
to change its methodology at PR09.  

The DMS data source was not available at the time the criticism of consistency in the 
risk-free rate arose in 1992.  Today, the DMS data source provides us with a consistent and 
very long-dated historic series of returns data.  Our preferred estimate of the ERP using 
arithmetic means is 5.4%, which is based on a risk-free rate of 2.2% (as reflected by 
arithmetic average historic bond yields, see DMS 2007, Table 9).  This figure is not 
inconsistent with our proposed range of the forward-looking risk-free rate.  This means 
Gregory’s criticism regarding consistency in the measurement of the risk-free rate is largely 
irrelevant to our approach of using the DMS data base. 

To conclude, while the issue of using a consistent risk-free rate has been a critical one in the 
1990’s as Jenkinson pointed out (which is the basis for Gregory’s critique), it appears to be 
less of an issue today on at least two counts: first, the DMS data source which is now 
available is a consistent and very long-dated data set of returns data, which shows that the 
average long-term real bond yields implicit in the calculation of the ERP based on historic 
returns is broadly consistent with our estimate of the ex-ante risk-free rate used in the CAPM 
to derive the forward-looking required rate of return; second, economic theory tells us that 
the ERP is based on fundamentals such as investors’ attitude towards risk aversion and not on 
the level of the risk-free rate.  This means that using historic measures of the risk-free rate to 
estimate an ERP and a current estimate of the risk-free rate in the CAPM to derive the 
required rate of return is not inconsistent from a theoretical point of view. 

Unexpected Inflation 

Gregory states that equities are to some extent inflation-proof (as the value of companies 
tends to rise in nominal terms as the price level rises).  This means, the real returns enjoyed 
by equity investors may have been roughly equal to those anticipated, whilst the gilt 
investors’ expectations may have been dashed.  However, for this to cause an upward bias in 
the calculation of the ERP, it would be necessary for investors to systematically 
under-estimate the rate of inflation (rather than just make random errors).  Typically, one 
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would assume that over long periods of time investors are unlikely to be systematically 
mistaken in their expectations. 

A consistent method for estimating ex-ante returns is to use the same expectations in 
estimating the risk-free rate as in estimating long run equity returns, which implies using 
expected inflation rather than actual inflation (which is used by DMS).  However, Gregory 
shows that the expected real return on gilts is 2.27%, which is “remarkably close to the 
realised return from Dimson et al (2007) of 2.2%”.  This supports our argument that in the 
very long run investors are unlikely to be systematically mistaken.  In other words, Gregory 
himself rebuts his criticism of a potential bias due to inflation risk carried by bond investors, 
but not by equity investors.80 

Gregory’s DGM analysis 

Gregory applies a simple one-step DGM over a historic period from 1925 – 2006.  This 
means Gregory estimates at each point in time the implied ex ante ERP.  Gregory concludes 
on an ERP range of 2.0-4.3% (arithmetic) and 1.5-3.3% (geometric).  There are the following 
problems with this approach: 

 Highly unrealistic model specification:  Gregory’s analysis relies entirely on a simple 
‘one-step’ DGM.  This model assumes that a company will grow at a stable rate into the 
future.  Whilst this may hold true for sectors such as regulated utilities it may not be 
representative of the future of the majority of companies in the FTSE All Share index.  
Dividend and earnings forecasts are generally higher during the explicit forecast period of 
3-5 years than what is typically assumed to be a long-term sustainable growth trend.  For 
instance our analysis of 2008 IBES data shows that expected medium term real dividend 
growth based on analysts’ forecasts of the FTSE 100 companies is 5.14%, which is well 
above a sustainable long-term equilibrium real growth rate.  Financial practitioners 
therefore rely on multi-step models, which capture periods of different growth rates.  
While Gregory’s simple one-step model might be useful as a cross-check to other models 
of the ERP, it is less well adapted to estimating the ERP in a regulatory context. 

 Highly unrealistic assumption regarding expected dividends:  Gregory does not use 
analyst forecasts for expected dividends.  Our experience shows that dividend forecasts 
are only available relatively recently.  Hence, Gregory’s models must make a simplifying 
assumption in modelling prospective dividends, which is a key input into the DGM.  
Gregory simply assumes that real dividend growth is a function of different measures of 
historic dividend growth.  Empirical data however shows that this is not true.  This 
simplification may have a significant impact on the final results and hence this method is 
not suited to derive a reliable ERP in a regulatory context. 

 Potential flaws in applying the DGM:  It is unclear how Gregory derives dividend yields 
in applying the simple one-step DGM.  To do this correctly, one would need to take a 
company’s share price at the time of its ex-dividend date.  It is highly questionable if 
Gregory had access to all ex-dividend dates for all companies in the FTSE All Share 

                                                 
80  Gregory also notes that the standard deviation of expected gilt returns is far lower than the standard deviation of 

realised gilt returns.  Gregory attributes the higher standard deviation of realised returns to the volatility of 
unanticipated inflation.  
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index going back to 1924.  Since the share price drops by the amount of the payout of the 
dividend at the ex-date (as the holder of the share at the ex-date is no longer entitled to 
this cash), the prospective dividend yield on the ex-date is higher than prior to this date.  
In other words, ignoring the timing of expected dividends can have a significant impact 
on the implied ERP.  We emphasise in our application of the DGM above, we have 
explicitly taken into account companies ex-dividend dates and hence accounted correctly 
for the timing of dividends. 

CC’s Approach at Stansted 

For Stansted airport (November 2008), the CC switched to a ‘market returns’ approach:   
instead of estimating the risk-free rate and the ERP separately the CC presented average 
market returns, i.e. the sum of risk-free rate and ERP.81   The CC recommended the same 
total expected market returns as for BAA of 5-7%.  However, for its recommendation for 
Stansted, the CC concluded on a lower risk-free rate of 2.0% (compared to 2.5% in BAA) 
which implies an increased ERP range of 3-5%.82 

The CC cites nine pieces of evidence,83 before concluding that an appropriate range for the 
expected market return is 5-7%.  We have the following concerns regarding the method used 
to derive this range: 

 First, the evidence presented by the CC appears to be selective.  Of the evidence cited, 
two pieces of evidence are based on an un-refereed working paper by Alan Gregory - one 
of the CC panel members. Gregory’s paper appears to be an outlier amongst the broad 
body of literature on the subject and should not be given such a high weight.  In a recent 
publication, Ian Cooper states that an appropriate range for the ERP is 4-6%. Cooper 
notes that this range “is consistent with the central estimates implied by the views of a 
number of experts”.84  These ranges are well above the 3-5% range recommended by the 
CC, and hence the range is not representative of the broad body of the literature. 

 Second, of the evidence cited, three pieces are based on geometric means of historic 
returns.  As set out above (and in Appendix E) geometric means implicitly assume zero 
volatility of future returns, which is a highly erroneous assumption.  According to Ian 
Cooper the arithmetic historical mean is “the single statistic that is favoured by many 
experts.”85  We are therefore concerned about the significant weight attached to geometric 
means in concluding on a range for expected market returns.  This means the range is 
biased downwards. 

                                                 
81  We note that this “total returns” methodology has also previously been adopted by Ofgem at DPCR4, TPCR and 

GDPCR and is Ofgem’s proposed approach to DPCR5. Likewise, at its recent review of Network Rail the ORR also 
adopted a similar methodology. 

82  As the Stansted ERP range was based on the same methodology as that of BAA, our criticism set out in our June report 
applies equally to the CC’s Stansted recommendation. 

83  Competition Commission (2008), “Stansted Airport Ltd: Q5 Price Control Review”, Appendix L, Table 7.  
84  Cooper, I (2004) “The Equity Market Premium: Comments on the Ofcom consultation document, Ofcom’s approach to 

risk in the assessment of the cost of capital”, p3.  
85   Cooper, I (2004) “The Equity Market Premium: Comments on the Ofcom consultation document, Ofcom’s approach to 

risk in the assessment of the cost of capital”, p3.  
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 Third, the CC’s upper-end of the range appears to be truncated if one considers the 
broader academic evidence.  For instance, the CC overlooks that the arithmetic mean of 
historic market returns, as presented by DMS, of 7.3% lies outside the upper-end of the 
CC’s range.  Further, Smithers & Co (2003) conclude on a range of 6.5-7.5%, albeit with 
a wide confidence interval around it.  This suggests that the upper-end of the range is 
inappropriately truncated. 

 Fourth, the CC’s lower-end of the range is implausibly low.  An estimate equal to the 
CC’s lower end, combined with an asset beta of 0.35 - the CC’s estimated asset beta for 
utilities - and a risk-free rate of 2%, would produce a cost of equity of around 4.6%.  This 
is however lower than the current cost of debt for E & W water companies (see Section 9).  
This sense-check shows that the CC’s range includes values at the lower end, which are 
implausibly low. 

 Finally, the CC makes serious errors in implementing their DGM when estimating a 
forward looking ERP.  Two of the cited ERP estimates are derived from the CC’s own 
DGM analysis. As we stated in our June report, the CC has made a number of errors in its 
application of the DGM that leads to underestimation of the ERP and hence to a 
downwardly biased range for expected market returns. 

5.6. Conclusion 

Our preferred method for estimating the ERP is to use historical returns of very long-dated 
returns data.  We relied primarily upon the Dimson, Marsh, and Staunton (DMS) database 
which is widely regarded as the best-quality capital appreciation and income series available.  
In particular, we use the arithmetic average of the ERP relative to bonds based on DMS’ 108 
years of historical returns evidence for the UK as our preferred measure of the ERP. This 
approach places primary weight on the single statistic that is favoured by the majority of 
finance academics, namely the arithmetic average of historical returns. As a result, our 
preferred estimate for the ERP is 5.4%. 

We cross-checked our estimate of the ERP based on historic means by calculating an ex ante 
ERP based on the DGM.  Our analysis of an ex ante DGM derived ERP broadly confirms our 
preferred estimate of 5.4%.  Our DGM analysis shows that recent estimates of the ex ante 
ERP have increased dramatically from a level of around 5% to above 7%.  The steep increase 
in the ERP coincides with increased stock market volatility and financial uncertainty.  
Economic theory suggests that investors demand greater compensation for risk during times 
of heightened uncertainty.  The Bank of England also confirms the recent increase in the ex 
ante ERP with its own estimates, which the Bank attributes to increased market volatility.  
The recent increase in the ERP may not be entirely captured by our analysis which focuses 
upon very-long dated historic market returns.  As a result, our final assessment of the ERP is 
conservative. 

At PR04, Ofwat used an estimate of the ERP of around 5.0%.  Based on the latest evidence, 
an increase in the ERP assumption at PR09 seems justifiable.  However, we do not see any 
objective basis to reduce the ERP at PR09 below this level. 

In this section we also showed that the CC’s (implied) ERP recommendation for Stansted 
airport of 3-5% is out of line with both regulatory precedent and academic and practitioner 
opinion, and is not representative of a broad range of market evidence.  We showed that the 
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lower end of the CC’s range is implausibly low and that the upper-end is truncated.  The CC 
puts significant weight on geometric rather than arithmetic averages, which is highly 
contestable: according to Ian Cooper the arithmetic historical mean is “the single statistic 
that is favoured by many experts.”86  Likewise, the CC also gave significant weight to an 
unrefereed paper by Alan Gregory which is not representative of the wider literature on the 
subject.   

Against this backdrop, we do not recommend that Ofwat reads across the CC’s latest ERP 
recommendation at PR09.  In light of recent increased stock market volatility and uncertainty, 
which may prevail throughout the next price review, it would be highly inappropriate to 
simply adopt the CC’s ERP range, which is an outlier even in times of more normal market 
conditions.  Such an approach on behalf of Ofwat is likely to severely damage investors’ 
confidence in the sector. 

                                                 
86   Cooper, I (2004) “The Equity Market Premium: Comments on the Ofcom consultation document, Ofcom’s approach to 

risk in the assessment of the cost of capital”, p3.  
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6. Conclusions on the Cost of Equity Based on the CAPM 

Table 6.1 presents our indicative conclusions on the cost of equity from the CAPM analysis 
at different levels of gearing.  Specifically we test the CAPM results against a 60% gearing 
(A-) assumption and a 68% (BBB+) gearing assumption.  Evidence on the relationship 
between gearing and credit rating is considered in more detail in Section 11.  

Table 6.1 
Real Cost of Equity using the CAPM 

 A- Rated BBB+ Rated 
Real Risk-free Rate 2.5% 2.5% 
Equity Risk Premium 5.4% 5.4% 
Gearing 60% 68% 
Asset Beta 0.35 – 0.45 0.35 – 0.45 
Equity Beta 0.88 – 1.13 1.09 – 1.41 
Real Cost of Equity (post-tax) 7.2 – 8.6% 8.4 – 10.1% 

Source:  NERA analysis. 

These estimates are based on time series evidence as opposed to current data. In general, data 
from an often lengthy time period (the appropriate period depends on the parameter) is more 
reliable than current data as a guide to the likely cost of equity for the five-year future 
regulatory period. Furthermore, the current market conditions are not conducive to accurately 
estimating the cost of equity as the current period of high volatility biases several of the 
parameters. Current data is included, where reasonable and appropriate, in the historic time 
series in order to derive the best estimate of the cost of equity for 2010-2015.  

Our estimate of the cost of equity for A- rated companies is in the range of 7.2 – 8.6%, while 
the corresponding range for BBB+ rated entities is 8.4 – 10.1%.   

The Impact of the Credit Crisis 

Recent developments in capital markets have increased the cost of equity. The recent increase 
largely reflects the scarcity of equity - few equity holders are willing to invest at this time, 
preferring to take safer returns on bonds and other debt instruments that have increased 
protection through covenants and returns to which are typically higher priority.  

The recent volatility in equity markets is difficult, however, to capture in a largely 
historic-evidence based CAPM or DGM framework. Our CAPM analysis draws on long-term 
historic evidence to generate stable statistically robust estimates, while our DGM – though 
forward-looking – relies on past analyst expectations. 

There are indications, however, that equity holders have recently increased their required rate 
of return. The Bank of England noted this in their first Quarterly Bulletin of 2008, as their 
DGM-based estimates of the ERP began rising. Recent analysts’ reports also suggest that the 
cost of equity has risen. For example, UBS research (using a DGM model) concludes that the 
ERP for the UK has risen from 7% in May to 10% in November.87 Likewise, Bloomberg’s 
                                                 
87  UBS (2008) Global Investment Strategy, Implied Equity Risk Premium, 1 December 2008.  
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estimates of the UK’s ERP has increased from 6.3% at the beginning of July to over 8% by 
the end of November.88 

One indicative measure of the cost of equity is the price-earnings (P-E) ratio, which reflects 
the relationship between equity prices and their earnings. Figure 6.1 shows how the P-E ratio 
of the FTSE 100 has moved relative to the index. The P-E ratio is currently at its lowest level 
over the period shown, at a time when equity prices (represented by the index) have fallen 
dramatically. This implies that earnings have not fallen as much as prices. A low P-E ratio 
usually indicates that equity is under-priced. In this case it may reflect investors’ altered 
preferences away from equities – despite earnings holding up fairly well investors are less 
willing to purchase equities. There is a stark difference with the last period in which equity 
prices fell significantly (2000-2003). In that period P-E ratios rose to very high levels as 
earnings plummeted. This evidence is consistent with the assertion that investors currently 
are requiring a higher return to invest in equities, and hence that the cost of equity has 
increased.  

Figure 6.1 
FTSE 100 and Price-Earnings Ratio (1994-2008) 
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Source: Bloomberg.  

Highly unusual market circumstances such as the historically unprecedented low P-E ratios 
shown in Figure 6.1 or the heightened volatility presented in Figure 5.1 are difficult to 
capture in a historic-evidence based CAPM or DGM framework that draws on 
forward-looking estimates made by analysts in the past. It is highly likely that the recent 
fundamental shifts in the market have increased the cost of equity, but that this increase is 

                                                 
88  Bloomberg estimates the ERP using a simple DGM framework. The estimates are accessible via the CRP function. 
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only reflected in our estimates to a limited extent. We would therefore caution that the upper 
limit to our cost of equity estimates is not necessarily a plausible upper bound for a 
forward-looking cost of equity based on very recent data. 
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7. Further Evidence on the Cost of Equity: the Dividend 
Growth Model 

This section is structured as follows:  

 Section 7.1 discusses the Dividend Growth Model methodology; 

 Section 7.2 considers relevant regulatory precedent; 

 Section 7.3 sets out our approach, including data sources and assumptions; and 

 Section 7.4 presents our cost of equity estimates based on the DGM for a 60% notional 
gearing assumption. 

7.1. Methodology 

The Dividend Growth Model (DGM) estimates the cost of equity by computing the discount 
rate that equates a stock’s current market price with the present value of all future expected 
dividends.  In a simple (one-stage) DGM it is assumed that there is a constant expected 
growth rate of dividends for all future years.  Given this assumption, the stock is valued at a 
price P0 derived as follows: 

(7.1) P0=D1/(r-g) 

Where: 
D1 is the expected real post-tax dividend per share in period 1; 
r is the real post-tax cost of equity; 
g is the dividend per share growth rate (assumed constant); and  
P0 is equal to the share price at period 0 (measured at ex-dividend date). 

Solving for r yields: 

(7.2) r =(D1/P0)+g 

Equation (7.2) states that a firm’s cost of equity is equal to (1) its prospective dividend yield 
(expected next period dividend per share divided by stock price on the ex-dividend date of the 
previous dividend paid out) plus (2) the long-term expected rate of growth in its dividend.   

The simple DGM is based on a number of assumptions, such as (i) constant expected 
dividend growth rates; (ii) constant gearing; and (iii) no external financings.  More complex 
DGMs allow for a relaxation of these assumptions.   

The “two period dividend growth model” is the standard formulation of the DGM for use in 
US regulatory proceedings and is widely used elsewhere to estimate a company’s cost of 
equity.  This model allows for non-constant dividend growth for a short time horizon, usually 
matching the business planning period, followed by a constant rate of dividend growth for all 
following years.  Equation (7.3) shows a two-stage DGM incorporating non-constant 
dividend growth for the periods for which analysts’ forecasts are available (normally three or 
four years), followed by a constant long-term dividend growth rate. Specifically, we solve for 
the cost of equity (R) in the following equation: 
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Dt is the mean analyst forecast of dividends for year t; g is the long term dividend growth rate 
(e.g. GDP growth rate); Pt is the stock price on the dividend ex-date in year t. N is the number 
of years of analysts’ forecasts included.  

7.2. Regulatory Precedent on DGM 

Ofwat’s Use of the DGM for PR04 

At PR04, Ofwat stated that they used “the dividend growth model to assess the robustness of 
any result presented using a CAPM framework”.89 Ofwat state that this evidence suggests a 
range for the real post-tax cost of equity of 7.25-8.3% which they note is higher than their 
CAPM range of 6.5-8.0%.   

We believe Ofwat’s application of the DGM at PR04 contained two important errors. 

 First, a DGM that is applied correctly should calculate the cost of equity using the 
prospective dividend yield (where the dividend used is next year’s expected dividend).  
By contrast, Ofwat appears to have used a current (or historical) measure of the dividend 
yield.  This is incorrect and leads to an under-estimation of the cost of equity when 
expected dividend growth rates are positive (since the historical dividend yield will be 
lower than the prospective dividend yield).   

 Second, a correct application of the DGM requires use of the share price on the ex-
dividend date in the calculation of the dividend yield.  However, Ofwat does not 
explicitly make any attempt to base the dividend yield on “ex-dividend” share prices.  
The use of a share price on a date other than the ex-dividend date may lead to an 
overstatement of share prices (because of the inclusion of dividends in the price) and 
underestimation of the cost of equity. 

The CC’s Use of the DGM for Stansted 

In their most recent inquiry for Stansted, the CC does not use the DGM to derive the cost of 
equity for Stansted directly based on BAA’s dividend yields and forecast dividend.  However, 
the CC does consider evidence from the DGM in its assessment of the ERP (or in their case 
the market return).  The CC attempts to derive an estimate of the market return based on 
current dividend yields in the market and “a growth assumption” but its choice of growth 
assumptions (either historical dividend growth or real GDP/capita growth) is subjective and 
may be contradicted by analysts’ forecasts.  The CC also appears to have made a number of 
errors in its application of the DGM that leads to underestimation of the market return: 

 First, the CC appears to have used a historical measure of the dividend yield – rather than 
the prospective dividend yield.  This is incorrect and leads to an under-estimation of the 
cost of equity when expected dividend growth rates are positive. 

                                                 
89  Ofwat (2004) “Future water and sewerage charges 2005-10: Final Determinations”, p224.  



Cost of Capital for PR09 Further Evidence on the Cost of Equity: the Dividend Growth Model

 
 

NERA Economic Consulting 61
 

 Second, the CC uses a dividend yield for the FTSE All Share as a whole and does not 
explicitly make any attempt to base the dividend yield on “ex-dividend” share prices, 
again leading to an underestimate of the cost of equity. 

 Third, the CC estimates the growth rate assumption in the DGM using historical real 
dividend growth.  However, it has ignored evidence on forecasts of future divided growth 
rates.  There is evidence that analysts’ forecasts provide a reasonable proxy for investors’ 
expectations.90  

Overall, the CC’s specification of the DGM is incorrect and the errors will likely result in an 
underestimation of the market return and ERP for the market.  

In some other previous inquiries, the CC has also used the DGM alongside the CAPM in 
estimating the cost of equity – such as in the Mid Kent Water Inquiry in 2000.91  

7.3. NERA’s Methodology 

Our dividend growth model requires three primary data inputs for each company: (1) share 
price at the ex-dividend date, (2) short-term dividend forecasts, and (3) estimated long term 
dividend growth rates.  We estimate the model for 2008, noting that estimates for 2006 and 
2007 presented in earlier reports have been superseded by changes to our long-term growth 
assumption (discussed below) and by changes in market conditions which have rendered 
older DGM evidence less relevant.  Further reasons for focusing upon 2008 data are that the 
listed water companies have become more ‘pure-play’ in recent years following the 
divestment of significant non-regulated businesses such as Biffa (by Severn Trent) and 
Norweb (United Utilities). The remaining non-regulated businesses are primarily 
water-centric, with the exception of Pennon’s (South West Water) ownership of Viridor, a 
waste management business. 

 Share Price Data 

Share price data is collected from Bloomberg for each listed water company on the final 
dividend ex-dividend date for 2008 (up to the end of November).92 We included the 
following water companies in our analysis: Severn Trent, United Utilities, Pennon, and 
Northumbrian.  

 Short Term Dividend Forecasts 

We use explicit forecasts of dividend payments provided by analysts to Bloomberg. These 
forecasts have only become readily available for the period since 2005, which limits the 
historical application of this methodology. The dividend per share forecasts are deflated using 

                                                 
90  Morin’s (1995) widely used text book “Regulatory Finance” summarises the relevance of analysts’ forecasts for use in 

DGM/DCF models as follows: “Published studies in the academic literature demonstrate that growth forecasts made 
by security analysts represent an appropriate source of DCF growth rates, are reasonable indicators of investor 
expectations and are more accurate than forecasts based on historical growth”. 

91  Competition Commission (2000a), “Mid-Kent Water Plc: A Report on the References under Sections 12 and 14 of the 
Water Industry Act 1991”.  

92  All dividend forecasts and share prices are adjusted for stock splits.  
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average annual inflation forecasts made in the same or closest preceding month for the period 
over which the dividend forecast is made: we use City and independent forecasts of RPI 
inflation from HM Treasury publications. This means our estimates of the cost of equity are 
then derived in real terms.  

 Long Term Dividend Growth Forecasts 

The second part of the DGM is constructed using the assumed annual long-term dividend 
growth rate.   

There is no universal standard by which long-term dividend growth rates are derived.  We 
considered three bases for the assumed long run dividend growth rate (g): 

1. Projected dividend growth based on stated company dividend policies to 2010 which are 
then assumed into perpetuity;93 

2. Long run real UK GDP growth at time of estimation (i.e. g = 2.4% p.a. in 2008);94 and 

3. Ofwat projected real RCV growth for 2005-10 for the listed WaSCs (i.e. g = 2.2%).95 

We note that in our earlier DGM analysis of the ERP for the FTSE 100 we considered 
long-term analyst dividend growth forecasts (adjusted for inflation expectations and averaged 
across the FTSE 100) as a plausible measure of long-term dividend growth. We note that 
similar analysis of the listed WaSCs produces an estimated dividend growth rate within the 
range produced by the three assumptions considered above. Another alternative would be to 
base future dividend growth rates on historic dividend growth rates. However, historically 
some water companies have pursued a ‘balance sheet’ dividend payout policy whereby 
companies took out debt to pay dividends in order to meet a target balance sheet gearing 
ratio.96  This payout policy of dividends is largely not linked to company performance (i.e. 
earnings growth), which makes the historic trend of dividend growth unreliable to estimate 
long-term sustainable growth of the industry. 

7.4. NERA’s Results 

We calculated estimates of the DGM-based real post-tax cost of equity for the four quoted 
WaSCs using Bloomberg-constructed mean analysts’ forecasts of dividends where available 
and proxies for real dividend growth thereafter.   

These results would not be directly relevant for the cost of equity that Ofwat should be using 
in estimating the WACC at PR09 since these estimates would be consistent with the actual 
gearing levels of these companies over 2008.  The average gearing level of these companies 

                                                 
93  Each of the listed WaSCs has a publicly stated policy of targeting dividend growth of RPI + 3% until 2010, with the 

exception of United Utilities which has recently revised its policy to RPI + 2% until 2010 following a restructuring of 
the company. 

94  These forecasts are sourced from Consensus Economics’ annual publication for each year. 
95  See Ofwat (2004) “Future water and sewerage charges 2005-10: Final Determinations”, Appendix 7. 
96  Our analysis shows that historically dividends for the four listed water companies have increased by 4.0% on average 

over the period from 1991 to 2007. 
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is significantly below the gearing level of 60% that Ofwat is likely to use for calculation of 
the WACC at PR09.  Therefore, in order to draw inferences from our DGM estimates, we 
also adjust for differences in gearing and state all numbers on a notional 60% gearing level 
(comparable with our CAPM estimates).97   

The DGM-derived estimates of the real cost of equity at 60% gearing are shown in Table 7.1.  

Table 7.1 
E & W Water Company Real DGM-derived Cost of Equity  

(Re-Levered for 60% Gearing) 

Company 2008 
United Utilities 8.6% - 9.6% 
Pennon (South West) 6.4% - 7.3% 
Severn Trent 7.9% - 8.7% 
Northumbrian 6.6% - 7.4% 
Average Real Cost of Equity (post-tax) 7.4% - 8.2% 

Source: NERA analysis of Bloomberg data. 

Table 7.1 shows the average cost of equity for listed WaSCs implied by the DGM is 7.4-8.2% 
in 2008 at a notional gearing of 60%. We interpret these estimates as indicating the cost of 
equity to the E & W water industry at 60% notional gearing would be in the range of 
7.4-8.2%. We note that since the individual companies’ estimates lie within a wider range of 
6.4-9.6% the DGM results may be interpreted as supporting a wider range for the cost of 
equity.  However, this report is concerned with the determination of an average industry wide 
cost of capital, which we consider is best estimated using a central range that reflects the 
average DGM results.  Further, the individual company estimates may be affected by market 
volatility and by statistical error: an average of these estimates will be less affected by any 
unusual volatility or statistical anomalies that might have affected any one company’s 
estimates. 

This range overlaps with the upper end of the indicative cost of equity range from our CAPM 
analysis (see Section 6). Overall, we interpret the results of the DGM analysis as reinforcing 
our CAPM-derived estimates of the cost of equity for E & W water companies.  

                                                 
97  The technical procedure for de-levering DGM cost of equity estimates and re-levering them to a notional 60% gearing 

level is presented in Appendix F.   
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8. Cost of Debt 

This section discusses the estimation of the cost of debt for water companies.  This section is 
structured as follows:  

 Section 8.1 outlines the impact of the credit crisis on the availability of debt and discusses 
the appropriate assumptions regulators should make about the duration of the crisis;   

 Section 8.2 presents recent UK regulatory precedent with respect to cost of debt 
decisions; 

 Section 8.3 sets out our proposed approach to estimating the cost of debt for the water 
sector at PR09; 

 Section 8.4 presents evidence on the cost of debt in the UK and international bond 
markets; 

 Section 8.5 presents evidence on costs of E&W water companies’ loans and finance 
leases; 

 Section 8.6 sets out transaction costs and pre-funding costs on new debt issues; and 

 Section 8.7 concludes. 

8.1. The Impact of the Credit Crisis 

The market turmoil triggered in August 2007 by rising mortgage delinquencies in the US has 
developed into an international economic crisis.  Figure 8.1 shows spreads of corporate bonds 
which are currently at levels far in excess of what we have seen over the past decade. Further, 
spreads have continued to widen over 2008 despite government bail-outs of several banks 
and massive injections of liquidity into the financial system by central banks.  
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Figure 8.1 
The Crisis in Context: Industrial BBB Spreads 
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Source:  NERA analysis of Bloomberg, Bank of England and IBOXX data. 

In this section we consider the key challenges faced by water companies in accessing new 
debt, before turning to evidence on the cost of debt in subsequent sections. 

8.1.1. Availability of Debt 

According to Figure 8.2 the number of bond issues has fallen considerably since the onset of 
the crisis in mid-2007.   
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Figure 8.2 
Non-Financial Corporate Bond Issues 
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Source: NERA analysis of Bloomberg data up to 30th November 2008.  

Figure 8.2 shows that there have been relatively fewer BBB rated bond issues in the second 
half of 2008, as a proportion of total bond issuance, compared to previous periods. This 
reflects the unwillingness of investors to provide funds to lower rated companies in current 
market conditions. In particular, in the third and fourth quarters of 2008 the number of 
corporate bond issues at a single A credit rating has clearly outstripped the number of BBB 
issues. 

Looking ahead, a considerable amount of government bond issuance is expected in 2009. 
Further, issuance by government-backed financial (and other) institutions is also expected to 
be considerable. As a result, water companies will face stiff competition to attract investment. 
The glut of government and government-backed issuance may, therefore, have the effect of 
crowding out corporate (including water companies) issuers meaning access to debt markets 
is likely to remain difficult for some time to come.  

The Bank of England’s Credit Conditions Survey (2008 Q4, 2nd January 2009) has shown 
that banks’ willingness to lend has been severely impaired by the effect of the financial 
turmoil: lenders have reported a reduced willingness and ability to lend in each of the past 
four quarters (compared to the previous quarter).  Likewise, the Survey shows that corporate 
non-price terms and conditions have tightened quarter-on-quarter throughout the year. In 
particular:   

 Maximum credit lines have been reduced;   

 Loan covenants have been made stricter; and 
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 Collateral requirements have been increased. 

Lenders have attributed these developments to concerns about the economic outlook, reduced 
appetite for risk and decreased availability of wholesale finance. In the most recent survey 
lenders indicated that a further reduction in maximum credit lines, together with a further 
strengthening of covenants was expected over the next three months. It is apparent from the 
Survey results that banks’ willingness to lend has been substantially impaired by the crisis 
and investors have tightened the terms and conditions under which they are prepared to lend.  

Overall, companies’ access to finance of all types has been jeopardised by the credit crisis. 
The availability of bond and bank finance has been severely curtailed, particularly for 
companies with a credit rating below single A. Credit quality will therefore be more 
important going forward, which has implications for Ofwat’s optimal credit rating 
assumptions at PR09. 

8.1.2. Types of debt 

Since the onset of the credit crisis there have been some fundamental changes to the types of 
debt companies are able to raise over the long term.  Prior to the credit crisis, water 
companies had issued a significant amount of index-linked (IL) debt. In many instances, IL 
debt was wrapped by monoline insurers.  

Table 8.1 shows the majority of monoline insurers have been downgraded from AAA (or 
Aaa), with only FSA and Assured Guaranty retaining AAA ratings at this time. Because the 
monolines offered insurance the retention of an AAA rating was crucial to the value of the 
insurance offered. As such, the loss of AAA ratings has effectively precluded many monoline 
insurers from offering credit insurance. Of those remaining, FSA is owned by Dexia, which 
itself has been in financial difficulty recently.98 Overall, the demise of the monoline insurers 
has removed the ability of water companies to issue wrapped debt, which in the past has 
decreased water companies’ lending costs. 

                                                 
98  News reports indicate that Dexia received a €6.4b bail-out from three European governments on the 30th September. 
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Table 8.1 
Monoline Insurers' Credit Ratings 

Monoline S & P Moody’s Fitch 
MBIA A2 

Watch Negative 
Baa1 

Watch Developing 
- 

Ambac Baa1 Developing AA 
Negative 

- 

FSA Aaa 
Watch Negative 

Aa3 
Watch Developing 

AAA 
Watch Negative 

FGIC B1 
Watch Negative 

BB 
Watch Negative 

CCC 
Watch Evolving 

Assured Guaranty Aaa 
Watch Negative 

Aa2 
Stable 

AAA 
Stable 

XL Capital Assurance Caa1 
Review Uncertain 

BBB- 
Watch Negative 

- 

CIFG B3 
Review Uncertain 

B 
Watch Developing 

- 

Note: As at 30th November 2008. 

Figure 8.3 shows that spreads of wrapped bonds have increased above spreads of unwrapped 
debt, indicating that the benefits of wrapping have disappeared over the recent period. 

Figure 8.3 
Spreads of Wrapped & Unwrapped Bonds 
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Source: NERA calculations using Bloomberg data up to 30th November 2008. 

Our consultation with banks and water companies has shown that investors’ appetite for IL 
debt is currently much lower than in the past, and it is unclear whether demand for investing 
in IL debt will come back in the foreseeable future. 
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Table 8.2 shows that issuance of IL bonds has decreased substantially in 2008 compared to 
2006 and 2007. In 2008 the total volume of IL debt issuance has been £2.7 billion of which 
Network Rail has issued £2.5 billion. This means excluding Network Rail, which has a 
government guarantee on its debt and hence has a credit rating of AAA, it becomes evident 
that the IL Sterling bond market has been extremely difficult throughout 2008. 

Table 8.2 
Sterling Corporate Index-Linked Issuance 

 2008* 2007 2006 
Total Issuance (£m) 2,699 6,039 4,709 
Average (£m) 300 140 102 
Number of Issues 9 43 46 

Source: NERA analysis of Bloomberg / Dealogic data. Note: * Year until 30 November. 

Although direct issuance of IL debt has been curtailed, in the past companies have been able 
to use inflation swaps to get exposure to inflation-linked interest payments. However, 
companies have indicated to us that in the current market conditions this is not a viable 
alternative. In particular, companies have stated that inflation swaps are expensive, difficult 
to obtain and can create earnings volatility.99 Companies stated that banks, which act as 
intermediaries in these swaps, have limited appetite for these types of instruments in the 
current market situation. Additionally, banks require break-clauses of 10 years or less, which 
restricts the ability of companies to ‘lock-in’ long-term (cheaper) interest rates. 

8.1.3. Potential Duration of the Credit Crisis 

Indications from previous financial crises might be of some guidance in forming a view on 
the likely duration of the present credit crisis.  For example, after the collapse of the LTCM 
fund, the period of high market volatility, which led to higher credit costs, lasted for about 43 
months. Similarly, spreads for corporate debt were high for approximately 26 months after 
the burst of the Dot-com bubble in March 2000.  However, the current crisis appears to be 
worse than earlier crises. Market commentators have compared the current financial crisis to 
the Great Depression of the 1930s or to the prolonged Japanese slump throughout the 1990s.  

Overall, the current period of market turmoil is likely to have prolonged effects upon the cost 
and availability of debt. Our consultation with market participants has shown that the recent 
developments represent a fundamental shift in the market and are not transitory in nature. 

Against this backdrop it is important that regulators do not simplistically assume that the 
markets will improve and that the cost of debt will fall in future. There is too much 
uncertainty for such an optimistic outlook. We would, therefore, take issue with Ofgem’s 
most recent regulatory cost-of-capital statement that posits “the package recently put together 
by the government coupled with significant reductions in interest rates by most major central 

                                                 
99  IAS 39 requires that, for an inflation swap to qualify as a hedge for accounting purposes (and thus remove changes in 

the value of the swap position from the company’s profit and loss account), a company’s cash flows must be explicitly 
linked to inflation for the length of the swap.  For water companies whose revenues are only typically explicitly linked 
to inflation for the next five years, long-dated inflation swaps could be a potential source of profit volatility, decreasing 
their attractiveness. 
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banks are expected to improve liquidity in the market and lower the cost of debt from current 
levels”.100 While the cost of debt may fall in future, the difficulty associated with predicting 
the new market “norm” means that regulators must be cautious in their forward-looking 
assumptions, rather than overly optimistic. 

8.2. Regulatory Precedent 

In estimating the cost of debt at PR04, Ofwat used long-term historical time series data.  
Ofwat states that “In our assessment of the cost of debt we have placed greater emphasis on 
longer term historic averages”.101   

In the Final Determination at PR04, Ofwat concluded on a range for the real cost of debt of 
3.3-4.4%.  Ofwat derived the range by adding a debt risk premium of 80 - 140 bps including 
transaction costs to the risk-free rate of 2.5% - 3.0%.  Ofwat based bond spreads on time 
series data on publicly traded bonds stating that “(T)he current very low debt spreads are 
unlikely to be sustained throughout the next five year period and there is a much greater risk 
that spreads will rise over the period than that they will remain unchanged or fall”. 

At PR04, Ofwat placed more emphasis on the longer-term trend in determining the cost of 
debt.  Ofwat’s March 2008 Setting Price Limits Paper indicates that it intends to change its 
cost of debt methodology at PR09.  Ofwat states:  

“For this review [PR09], we will set the cost of capital reflecting the current 
market data (but not mechanistically observing spot rates). We will continue 
to recognise that the industry may have raised finance efficiently at a different 
part of the interest rate cycle and that a company raises finance over periods 
longer than the price control period.”102 

This quote shows that Ofwat’s proposed approach at PR09 will place some emphasis on 
current data.  However, this quote also makes clear that Ofwat will not completely ignore 
historical debt costs.   

Ofgem, at the Gas Distribution Price Control Review (GDPCR) in December 2007, had 
regard to the following in estimating the cost of debt:  

 Short-term trends in the market cost of debt including evidence from actual debt costs 
achieved by the companies;  

 Trends in the market cost of debt over a ten-year period; and  

 Longer-term equilibria in the market cost of debt.  

                                                 
100  See Ofgem (2008) “Electricity Distribution Price Control Review: Policy Paper”, December 5, pp92-93. 
101  Ofwat (2004) Final Determination, p225. 
102  Ofwat (March 2008) “Setting price limits for 2010-15: Framework and approach”, p45. 
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Ofgem states in its Final Proposal on the GDPCR:  “Within initial and updated proposals, 
Ofgem concluded that the cost of debt of 3.55% appropriately balanced the spot rates for the 
cost of debt, the ten year trailing average, and the long-term averages.”103 

We note that this represents a shift from Ofgem’s approach at the Transmission Price Control 
Review (TPCR) in 2006, where Ofgem used ten year trailing averages. 

The CC (October 2007, November 2008) has estimated the cost of debt for BAA airports by 
reference to both current benchmark debt costs and embedded debt costs.  

 For Heathrow and Gatwick airports the CC calculated the current nominal yields of 
6.05-6.40% for A and BBB rated benchmark yields, which translated into a real cost of 
debt of 3.2-3.5% respectively.  The CC’s estimate of the range of the current cost of debt 
was further discussed with and checked by an investment bank.  The CC went on to state 
that “we have verified that this forward-looking estimate of the cost of debt is broadly in 
line with BAA’s embedded debt costs. For this reason it is not necessary for us to 
consider further the treatment of embedded debt costs”.104 The CC also added 15 basis 
points to the forward looking cost of debt estimate, to “make allowance for the ongoing 
commitment, agency and arrangement fees paid respectively to lenders, rating agencies 
and arrangers of finance”.  The CC then concluded on a real cost of debt of 3.55%. 

 For Stansted the CC made its treatment of embedded and current debt costs more explicit. 
In particular, the CC drew a distinction between existing fixed-rate debt on the one hand 
and new and floating-rate debt on the other. The forward looking nominal cost of debt –
 to be applied to new and floating rate debt - was estimated to be between 6.5% and 6.8%, 
again based upon benchmark A and BBB rated yields. The forward looking real cost of 
debt was estimated to be 3.6-3.9%. Though the CC professed to estimate the cost of debt 
for a notional stand-alone Stansted, the embedded fixed-rate debt costs were estimated by 
reference to BAA’s actual debt instruments (prior to BAA’s most recent re-financing in 
August 2008). The CC estimated the real cost of these instruments to be 3.1-3.3%. In 
reaching a final overall cost of debt allowance the CC adopted a 50/50 “fixed-rate” / “new 
and floating-rate” split. To this overall cost of debt allowance the CC added 
10 basis points for “bond and bank fees”, which produced a total real cost of debt 
allowance of 3.4-3.7%.105 

In its recent decision the Office of Rail Regulation concluded on a cost of debt of 3.25-3.50% 
for Network Rail.106 No explicit allowance was made for transaction costs. Although the 
ORR states that the cost of debt was estimated with respect to a notional A- rated company, it 
is questionable whether this estimate truly reflects a market cost of debt, since Network 
Rail’s debt is guaranteed by the government. This is apparent in the following statement by 
ORR’s advisers: “Significant ‘headroom’ is created because of the ‘gap’ between the cost of 
                                                 
103  Ofgem (December 2007) Gas Distribution Price Control Review: Final Proposals, p102. 
104  CC (October 2007) “BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow 

Airport Ltd and Gatwick Airport Ltd)”, Appendix F, para 41. 
105  The CC stated that “the further evidence that we collected in this review suggested to us that” the 15 bps allowance 

made for Heathrow / Gatwick.  
106  Office of Rail Regulation (2008) “Periodic Review 2008: Determination of Network Rail’s outputs and funding for 

2009-14”, October 30, p232. 
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existing debt [rated at ‘AAA’] and the allowed cost of debt [based on ‘A-’].” Also, the 
regulatory framework provides a trigger for an interim determination (“reopener”) in case the 
cost of debt is materially higher than what is assumed in the final determination.  Therefore, 
regulatory precedent for Network Rail is not directly relevant for E & W water. 

Table 8.3 summarises recent regulatory precedent on the cost of debt and the methodology 
adopted. 

Table 8.3 
Summary of Regulatory Precedent on Cost of Debt 

Regulator Determination Real 
allowed 

cost of debt

Issuance 
cost 

premium 

Methodology 

Ofwat PR04 (2004) 4.3% Allowed 
for in final 
debt 
premium 

Time series evidence on bond spreads;  
Transaction costs not explicitly stated 

Ofgem GDPCR 
(2007) 

3.55% No 
allowance 

Balanced spot rates and ten year trailing 
average 
Evidence on benchmark yields 
 

Ofgem TPCR (2006) 3.75% No 
allowance 

Time series on long term average spreads 
 

CC Heathrow & 
Gatwick (2007) 

3.4% 0.15% Current market evidence; 
Evidence based on benchmark yields and 
discussion with an investment bank 

CC Stansted 
(2008) 

3.4 – 3.7% 0.1% Current market evidence and embedded 
debt costs 

ORR Network Rail 
(2008) 

3.25-3.50% No 
allowance 

Current market evidence and embedded 
debt costs 

 

8.3. NERA’s Analysis of the Cost of Debt 

We present data on the cost of debt for E & W water companies drawing on both current and 
time series information.  We then assess the merits of different approaches to inform our cost 
of debt based on market evidence over the long-run and the most recent period. 

In our assessment of the cost of debt, we consider the costs of the different types of funding 
used by water companies, i.e. bonds, loans and finance leases.  Our estimate of E & W water 
companies’ cost of debt for AMP5 is composed of the following elements: 

 Funding costs based on yield data drawn from primary and secondary markets; 

 Costs of existing debt in companies’ debt portfolios; 

 Transaction costs including legal fees, payments to loan arrangers and fees for structured 
and proprietary funding products; and 

 Pre-funding costs relating to the (necessary and efficient) arrangement of funding before 
it is required. 
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As part of our analysis we draw on a range of data and market commentary, complemented 
by an extensive stakeholder consultation.   

We start by considering evidence from bond markets, on the basis that this represents the 
main source of finance for water companies. 

8.4. Evidence from Bond Markets 

E & W water companies have access to a range of funding sources, including nominal bonds, 
IL bonds, bank loans, EIB loans and finance leases.  Table G.1 in the Appendix reports the 
composition of debt of the E & W water sector as of March 2008.   

Nominal sterling denominated bonds represent 41% of total sources of debt, sterling 
denominated IL bonds account for 25%, while other (e.g. foreign currency denominated) 
bonds comprise 13%. We note that the overall proportion of actual IL debt (including 
inflation swaps) is likely to be slightly higher as our figures do not take into account inflation 
swaps, i.e. where nominal interest payments are swapped to IL we treat those bonds as 
nominal bonds. Overall, bonds make up around 79% of the sector’s financing structure and 
loans (including from the EIB) and leases the remaining 21%, according to companies’ 2008 
financial accounts. 

8.4.1. Evidence from UK Sterling Bond Market 

Figure 8.4 shows sterling denominated A and BBB secondary market benchmark funding 
costs faced by non-financial corporations over the last ten years. These secondary market 
benchmarks are representative of the cost of new bonds issued by non-financial corporations 
on the assumption that there has not been a material issuance premium on average over the 
period. We exclude financial institutions as these have been disproportionately affected by 
the current market turmoil, which has led to very high yields on their debt that are not likely 
to be representative of yields on water company bonds.  We rely upon data from IBOXX, 
which is widely regarded by the financial industry as the best source of bond market data. 
The primary advantage of IBOXX secondary market yield data is that it is drawn from only 
the most liquid bonds which ensures that the yield evidence is as representative of the prices 
and yields occurring in actual transactions as possible. We further rely upon only those bonds 
with more than 10-years to maturity as this better approximates the tenor of water company 
bonds.107 We note, by comparison the Competition Commission and the CAA in the BAA 
and Stansted cases have recently relied upon bond data: 

 Of unknown origin or construction (but which is sourced from DataStream) and may be 
based on illiquid bond market evidence; 

 That includes all corporations, which presumably comprises financial corporations which 
have recently had much higher yield-to-maturities; and 

 Comprises bonds of all years-to-maturity, which may not be reflective of the average 
term-to-maturity of outstanding water company bonds. 

                                                 
107  The maturities on the benchmark yields change slightly over the period but are 10 to 15 years. 



Cost of Capital for PR09 Cost of Debt

 
 

NERA Economic Consulting 74
 

The use of different data sources produces some sizeable differences between benchmark 
yields. Indeed, as shown in Table G.2 - in the context of the CAA’s recent Stansted 
decision – the increases in benchmark yields indicated by our preferred data source are a 
minimum of around five times the magnitude of the increases relied upon by the CAA.108 A 
like-for-like comparison of “corporates” (including financials) series suggests the differences 
are even greater. 

The figure shows that yields have increased substantially since the middle of 2007 from 
around 6% (for both nominal A and BBB rated bonds) to 7.25% (for nominal A rated bonds) 
and to above 9% (for BBB rated bonds).  Yields are now substantially above their levels 
during the period of heightened market volatility in 2000 and 2001.  Figure 8.4 also shows an 
increasing spread between A and BBB yields since the beginning of 2008. 

Figure 8.4 
Sterling Benchmark Yields (Non-Financials) 

(March 1998 – November 2008) 
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Source:  IBOXX data up to and including 30 November 2008. 

Table 8.4 summarises the cost of funding for Sterling denominated debt for different rating 
classes over the period December 1998 - November 2008.  Table 8.4 shows that the average 
A- rated yield for Sterling bonds was around 6.12% over the past ten years.  In real terms, 
this equates to about 3.4%.  

                                                 
108  See CAA (2008) “Stansted Airport: CAA Price Control Proposals”, p58, December. 
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Table 8.4 
Sterling Cost of Funding for Non-Financials (%) 

Rating 
Long-term Nominal 

(December 1998 – November 2008) Implied Real 
A 5.99 3.30 
A- 6.12 3.43 

BBB+ 6.25 3.56 
BBB 6.41 3.71 

Source:  NERA analysis of IBOXX, Bloomberg and HM Treasury data. The average yield to maturity on the IBOXX 
benchmark bond series ranges between 10 and 15 years. Note: Quality financial data providers such as S&P, 
Bloomberg or IBOXX do not compile Sterling benchmark yield indices for sub-ratings within the envelope of one 
rating class (e.g. there is no Sterling A- or BBB+ index available).  We derived A- and BBB+ numbers, based on 
Bloomberg Fair Market Value (FMV) indices for US corporates with 15 years to maturity.  Average medium-term 
HM Treasury RPI inflation expectations over the period was 2.60%; Real yields were calculated using the Fisher 
formula set out in Equation (2.1). 

Table 8.5 presents recent (i.e. three months to November 30) Sterling bond issues and the 
associated issuance premium.109 The table shows that substantial issuance premiums, in the 
range of 10-150 bps, have been incurred across the spectrum of credit ratings. The average 
taken across all recent bond issues is 70 bps, while the average for ‘A’ rated bond issues has 
been marginally higher at 80 bps.  

                                                 
109  Issuance premium calculated as coupon yield less one month trailing average of IBOXX benchmark A and BBB 

non-financials bond series (for bonds with 10 or more years to maturity), adjusted (where applicable) to A+, A-, BBB+ 
or BBB- using trailing one month differences between benchmark US Corporates bond series. We note that ideally the 
issuance premium should be calculated by reference to yield-to-maturity evidence on a similar maturity bond by the 
same issuer. However, the availability of such evidence is limited, while illiquidity in the secondary market trading of 
these bonds may often bias the estimates. 
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Table 8.5 
Recent Sterling Bond Issues: Issuance Premiums 

Issuer 
S&P 

Rating 
Amount

£m 
Issue 
Date 

Tenor
(years) 

Issue
Price 

Coupon 
Yield 

Issuance 
Premium 

DEUTSCHE TELEKOM BBB+ 250 27/11/2008 20  8.88% 0.30% 
VODAFONE GROUP PLC A- 450 26/11/2008 10  8.13% 0.39% 
FRANCE TELECOM A- 500 20/11/2008 20 98.454 8.25% 0.60% 
SCOTTISH & SOUTHERN A 500 20/11/2008 20  8.38% 1.06% 
EDP FINANCE BV A- 325 04/11/2008 16 99.605 8.66% 1.46% 
GDF SUEZ A 500 30/10/2008 20  7.00% 0.14% 
CENTRICA PLC A 300 19/09/2008 10 99.599 7.03% 0.77% 
CENTRICA PLC A 450 19/09/2008 25 97.616 7.17% 0.92% 
FIRSTGROUP PLC BBB- 300 19/09/2008 10 99.332 8.18% 0.79% 
IMPERIAL TOBACCO BBB 600 15/09/2008 16  8.13% 0.94% 
Range  250-600    7.0-8.9% 0.1% - 1.5% 
Average  418  16.7  7.9% 0.7% 

Source: NERA analysis of Bloomberg and IBOXX data. Issuance premium calculated as coupon yield less one 
month trailing average of IBOXX benchmark A and BBB non-financials bond series (for bonds with 10 or more 
years to maturity), adjusted (where applicable) to A+, A-, BBB+ or BBB- using trailing one month differences 
between benchmark US Corporates bond series. Bonds selected using the following criteria: non-financials only, 
bullet repayment only, no private placements, not callable, not subordinated, fixed coupon only. 

The evidence suggests that companies’ prospective cost of Sterling bond debt reflects an 
issuance premium. We add our estimate of an issuance premium to recent averages of 
benchmark bond yields from the secondary market to obtain an estimate of current new 
issuance costs.  We use average benchmark bond yields over the three months to the end of 
2008.  We note that to the extent that the increase in yields in November is not transitory this 
estimate may understate the forward-looking cost of issuing new bonds. 

Table 8.6 
Current Cost of Sterling Funding for Non-Financials (%) 

Rating Current Nominal 
(September - November 2008) Implied Real 

A 7.58 4.98 
A- 8.01 5.40 

BBB+ 8.34 5.73 
BBB 8.95 6.32 

Source:  NERA analysis of IBOXX, Bloomberg and HM Treasury data. The average yield to maturity on the IBOXX 
benchmark bond series ranges between 10 and 15 years. Note: Quality financial data providers such as S&P, 
Bloomberg or IBOXX do not compile Sterling benchmark yield indices for sub-ratings within the envelope of one 
rating class (e.g. there is no Sterling A- or BBB+ index available).  We derived A- and BBB+ numbers, based on 
Bloomberg Fair Market Value (FMV) indices for US corporates with 15 years to maturity considered further in 
Section 11.  Average medium-term HM Treasury RPI inflation expectations over the period was 2.47%; Real yields 
were calculated using the Fisher formula set out in Equation (2.1). 

Table 8.6 summarises our estimate of the forward-looking cost of Sterling bonds. We 
conclude on an estimate of 8.0% nominal for A- rated bonds, which translates to 5.4% real 
after adjusting for inflation expectations.  
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8.4.2. Evidence from International Bond Markets 

Around 13% of E & W water companies’ debt is non-Sterling denominated. Foreign currency 
denominated bonds may be an increasingly important source of debt for companies: so far in 
2008 Severn Trent, Anglian and Thames have issued internationally. For example, Severn 
Trent and Anglian both tapped the Euro market for €700m in March and €500m in July, 
respectively. Similarly, Severn Trent issued ¥1.5b in August, Thames issued a ¥20b bond 
also in August, while earlier in the year Anglian issued ¥5b in May. Notwithstanding the 
recent Yen transactions most of this 13% is Euro-denominated bonds. Therefore, in this 
section we consider the costs of Euro-currency bonds.  Our estimates of the cost of this type 
of debt are presented in Table 8.7. 

Table 8.7 
Euro Cost of Funding for Non-Financials (%) 

Rating 
Long-term Nominal 

(December 1998 – November 2008) Implied Real 
A 5.23 3.43 
A- 5.36 3.56 

BBB+ 5.74 3.94 
BBB 5.90 4.09 

Source:  NERA analysis of IBOXX, Bloomberg and Consensus Economics data. The average yield to maturity on 
the IBOXX benchmark bond series ranges between 10 and 15 years. Note: Quality financial data providers such 
as S&P, Bloomberg or IBOXX do not compile Euro benchmark yield indices for sub-ratings within the envelope of 
one rating class (e.g. there is no Euro A- or BBB+ index available).  We derived A- and BBB+ numbers, based on 
Bloomberg Fair Market Value (FMV) indices for US corporates with 15 years to maturity considered further in 
Section 11. Average medium-term Eurozone HICP inflation expectations constructed from European Central Bank 
Quarterly Survey of Professional Forecasters over the period was 1.74%; Real yields were calculated using the 
Fisher formula set out in Equation (2.1). 

A comparison of the real costs of debt across currencies shows: 

 Sterling denominated ‘A’ rated debt (Table 8.4) has been around 0.2% cheaper on 
average than Euro-denominated debt (Table 8.7), though the difference is slightly larger 
for ‘BBB’ rated debt. We further note that the competitiveness of Euro-debt has improved 
recently, which may partially explain the Euro issues by Severn Trent and Anglian Water 
earlier this year. 

 Notwithstanding that Sterling debt appears cheaper than Euro-debt, we note that our 
estimates do not incorporate any costs associated with exchange rate swaps (which 
companies usually take out to protect against the risk of exchange rate fluctuations).110 
After adjusting for these expenses the cost of Euro debt is likely to be more expensive.  
For instance, one company indicated that the costs associated with a 5-year hedge are 
around 12 bps p.a. and about 8 bps p.a. for a ten-year hedge. An execution charge of 
around 10 bps would also be incurred. Nevertheless, companies may choose to issue in 

                                                 
110  In the absence of exchange rate swaps the effective cost of Euro denominated debt - paid from Sterling revenues - could 

vary substantially from the costs stated in Table 8.7. However, the use of exchange rate swaps as a hedging tool is 
ubiquitous across the UK water industry; we are unaware of any foreign-currency transactions which do not have an 
accompanying foreign exchange swap. 
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Euros even where there is a cost disadvantage due to the greater depth and liquidity of the 
Euro bond market. This point was illustrated by Severn Trent’s most recent bond issue (of 
€700m on 11 March 2008 with eight year maturity): after including hedging costs the cost 
of funding in Euros was marginally higher than funding in Sterling, but Severn Trent 
opted for the Euro market as it wished to take advantage of the opportunity to issue in 
Euros while it could.111 

In the absence of substantial differences in real costs we focus our cost of debt analysis upon 
Sterling denominated debt. 

8.4.3. Evidence from UK IL Bond Market 

Figure 8.5 shows yields on IL bonds (since issue) for which time series data is available.112  
We selected IL bonds which were issued prior to 2003 (in order to get a long run consistent 
time series on debt costs).  There are only five IL bonds in issue which meet this criterion.  
Figure 8.5 shows that yields to maturity trended lower until late 2005, oscillated between 
2.0-3.0% for the next few years, and have spiked recently. Yields on some IL bonds were in 
excess of 4.5% at the end of November. 

Figure 8.5 
IL UK Utilities Bonds: Yields to Maturity Since Issue 
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Source: Bloomberg data up to 30th November 2008.  

                                                 
111  Severn Trent Treasurer Gerard Tyler stated “In the future, the amount of capital the UK water industry wants to raise as 

a whole means that the sterling market won’t be enough for everybody”: see Global Water Intelligence, March 2008, 
p10. 

112  We note that there are more IL bonds in issue than those presented in Figure 8.5. However, a time series of yield to 
maturity data is unavailable through Bloomberg for these bonds. 
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Table 8.8 presents long-term historic average yields for the selected index-linked bonds. The 
evidence suggests that the appropriate historic benchmark cost of ‘A-’ rated IL bond debt is 
around 2.6%.  We note that there is only one IL bond in issue with a BBB+ credit rating 
issued prior to 2003. The average yield since issue on this bond has been 2.83%. 

Table 8.8 
IL Bond Costs 

 

Long-term  
(December 1998 –  
November 2008) 

A- 2.59 
BBB+ 2.82 

Source:  NERA analysis. 

As noted in Section 8.1.2 there have been very few IL bond issues so far this year (and even 
less if Network Rail is excluded). One notable issue was the £35m 1.84% 43 year BBB+ 
issue by South Staffordshire Water in June.113 We note that South Staffordshire had been in 
protracted negotiation with Dexia (an asset swapper) for several months.  It is our 
understanding that South Staffordshire would not have been able to place the bond via a 
conventional book-running exercise: the ability to issue the bond directly to a single investor 
(an asset swapper) was crucial to the successful placement of the bond. It is extremely 
unlikely that this deal could be executed in today’s market conditions. 

We note that Thames Water recently issued a £50m 40-year index-linked bond at 3.853%. 
This particular bond is discussed in more detail in Section 9.3. For present purposes we note 
that this issue is not indicative of the likely availability of even small quantities of 
index-linked bond debt over AMP5, nor is it indicative of likely pricing. 

We further note that our consultation with the banks and treasury teams of water companies 
has shown that the appetite for IL bond is currently very low and it is not clear whether the 
situation will change in the foreseeable future. We have, therefore, assumed either that: 

 future IL debt issuance will be at similar costs to future nominal bond issues; or 

 IL bonds will be unavailable to companies in the future. 

Either of these scenarios means that the proportion of future debt financing costs represented 
by the cost of nominal bonds will be much greater than it has been historically. Alternative 
funding sources such as bank facilities, EIB loans or finance leases could, theoretically, be 
expanded to fill some of the void. We anticipate this would be only to a small extent in 
normal market circumstances (given, as discussed below, EIB lending limits and the reduced 
attractiveness of finance leases). In the current market conditions we believe the extent to 
which these sources can be expanded is even lower. 

We note that companies can get exposure to index-linked interest payments by issuing 
nominal coupon debt and taking out an inflation swap. This practice has been adopted by 
                                                 
113  Other issues to our knowledge have been by Belfast Gas and Network Rail. 
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several water companies in the past.114 However, companies have indicated to us that 
counterparties’ (i.e. inflation receivers’) appetite for inflation swaps is currently low as swap 
arrangements are very credit intensive (because the principal effectively 
outstanding - assuming positive inflation – grows over the life of the swap and can become 
quite large).  There are other factors that limit the use of inflation swaps. Some companies 
have restrictions in their debt covenants that limit the use of inflation swaps. Further, inflation 
swaps may create earnings volatility in water companies’ profit and loss accounts, which 
make them less attractive to companies. (see Section 8.1.2.).115  Additionally, the requirement 
by banks for break-clauses (to limit counterparty risk) effectively limits the ability of 
companies to defer interest payments (as a mark-to-market occurs at the break-point) into the 
future, reducing the attractiveness of IL swaps in comparison to IL bonds (which allow 
interest payments to be effectively deferred to the maturity date of the bond). In conclusion, 
the practice of inflation swaps is unlikely to be widely prevalent, and appears highly unlikely 
to provide companies in future with IL debt on a similar scale to that provided historically by 
IL debt markets. 

8.5. Other Sources of Debt: Loans and Finance Leases 

8.5.1. Bank Loans 

Bank loans may have fixed or variable interest rates. We focus upon variable rate loans since 
limited information on fixed rate loans is available. For floating rate bank loans the total cost 
is typically expressed as the sum of LIBOR and a margin which reflects current market 
conditions and the credit risk of the borrower.   

Margins charged by banks above LIBOR for short term credit facilities, such as bank loans or 
Floating Rate Notes (FRN) has increased significantly since the onset of the financial crisis.  
According to companies, banks have historically charged margins above LIBOR of around 
25 bps to 50 bps. However, our analysis of margins over a longer historical period indicates a 
higher range of between 30 to 125 basis points with an average of about 67 basis points. We 
summarise this evidence on margins in Table G.5 in the Appendix.  By comparison, 
companies indicated to us that margins were currently around 200 bps for a typical loan 
facility. By way of corroboration, we note that in each of the past five quarterly Bank of 
England Credit Conditions Surveys (2008 Q4 – 2008 Q3) lenders have reported that they had 
increased or widened spreads on new lending, and that they expected to do so again in the 
forthcoming quarter. 

We note that LIBOR has increased substantially above the Bank of England’s Official Bank 
Rate since the onset of the credit crisis as banks have become less willing to lend to each 
other (see Figure 8.6).  In absolute terms, however, LIBOR has decreased as the Bank of 
England has aggressively cut the base rate.  

                                                 
114  As an example we note that Anglian issued £110m on 28 February 2008, maturing 27 February 2043, with a floating 

coupon of LIBOR plus 85 bps. The bond was issued at face value i.e. without a discount. However, we do not have any 
data on the effective after-swaps terms of the debt. 

115  Ofgem and Ofwat (February 2006), “Financing Networks:  a discussion paper”, p50.  Also note that under FRS26 and 
IAS39 RPI swaps are specifically excluded from hedge accounting treatment producing both accounting and tax 
volatility.  
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Figure 8.6 
Six Month LIBOR Benchmark Yield 
(December 1998 to November 2008) 
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Source:  Bloomberg data to 30 November 2008. 

Table 8.9 
6 Month LIBOR: Averages 

Spot 
rate 

Last 
month 

Last 
3 months 

Last 
6 months 

Last 
12 months 

Last 
2 years 

Last 
5 years 

Last 
10 years 

4.05 4.75 5.66 5.85 5.85 5.89 5.20 5.18 

Source: NERA analysis of Bloomberg data up to 30th November 2008. 

Table 8.9 presents averages of six-month LIBOR over various periods: six-month LIBOR has 
averaged 5.18% over the long run (December 1998 to November 2008) and 5.66% in the 
current three month period.  

A key issue in determining the appropriate cost of bank loans is to recognize that companies 
must be prospectively compensated for the cost of existing loans. However, this methodology 
is not wholly appropriate for floating rate loans, since it is only the margin (over LIBOR) that 
is fixed. As a result, we estimate the “historic” cost of floating rate loans by reference to 
prevailing LIBOR and historic margins. The forward-looking cost of floating rate bank loans 
is estimated by reference to prevailing LIBOR and the margins that would be applicable if the 
loan were raised in current market conditions. 
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Table 8.10 
Cost of Bank Loans 

 Historic Current 
LIBOR 5.66 5.66 
Margin 0.67 2.00 
Total Nominal 6.33 7.66 
Inflation 2.47 2.47 
Total Real 3.76 5.06 
Source: NERA calculation. Real costs are obtained by deflating by medium-term RPI inflation expectations from 
HM Treasury’s latest publication of “Forecasts for the UK Economy” constructed as per Appendix B.5 via the 
Fisher formula. 

Based on our analysis – summarised in Table 8.10 – we conclude on a real cost of bank loans 
of 3.8% and 5.1% for existing and prospective loans, respectively. 

8.5.2. EIB Loans 

Many companies regard EIB loans as one of the cheapest sources of funding.  Our 
consultation with companies has shown that historic interest rates on EIB loans were only 
slightly above LIBOR, but that the spread-to-LIBOR has widened substantially recently. 
Notwithstanding that the cost of EIB loans has increased, we note that several companies 
have recently drawn down existing EIB facilities or obtained new facilities: 

 United Utilities Water PLC had a £400m 12-year loan facility approved in July, which it 
drew down £300m from at the end of September;116 

 Northumbrian Water drew down a £120m 17-year fixed-rate facility on 19 September;117 
and 

 South West Water secured an additional £100m 15-year committed facility on 
30 September, which it plans to draw down over the next 12 months.118 

The interest rates payable on these facilities were not disclosed. However, companies have 
indicated to use that the cost of EIB loans has recently increased by around 20 bps in line 
with increases in the EIB’s cost of funds. One company estimated that the current cost of EIB 
loans was around 5%, though this estimate was dependent on the fixed-for-floating swap rate. 

The recent round of draw-downs may indicate that during difficult market conditions 
companies will target EIB financing due to its relative cost advantages, provided facilities 
continue to be available. In this regard we note that companies have generally indicated that 
EIB financing is the preferred first option, but that many companies – and the sector as a 
whole – are approaching the EIB’s portfolio limits. Further, many companies, usually due to 
their financial structure or high gearing levels are unable to access EIB funding. Discussions 
directly with the EIB have confirmed that while the Bank is seeking to expand its lending to 
                                                 
116  United Utilities Interim Financial Reports, 26 November 2008, p10. 
117  Northumbrian Water Group, “Half-Yearly Financial Report for the Six Month Period Ended 30 September 2008”, 

November 27, p3. 
118  Pennon Group PLC, “Half Yearly Report on the Six Months Ended 30 September 2008”, November 27, p12. 



Cost of Capital for PR09 Cost of Debt

 
 

NERA Economic Consulting 83
 

the sector (in absolute terms), its exposure to the E & W water sector is approaching target 
levels. As such we believe that EIB lending to the sector as a whole as a proportion of total 
sector debt is unlikely to increase considerably above its current level of roughly 5%.  

Averaging the reported historic costs of EIB loans over the period since 1998 indicates the 
long-term average cost of this type of finance is 6.01% nominal. Deflating for medium-term 
inflation expectations generates a real figure of 3.45%. On a forward-looking basis we adopt 
an estimate of 5% nominal (2.47% real) noting that while this is below long-term average 
costs of EIB loans this estimate is higher than in any year since 2002.  

8.5.3. Finance Leases 

Our analysis of the debt portfolio of the industry shows that lease arrangements account for 
about 10% of industry debt. We note, however, that this figure is skewed to some degree by a 
few companies that utilise leases extensively, while the majority of the industry uses leases 
sparingly. During consultation some companies suggested that the tax advantages of leases 
had been eroded and that the usage of leases would decrease in future. Other companies, 
however, indicated that their intention is to take out more finance leases in the future. We 
note that Northumbrian Water drew down a £21m tranche of an existing £50m facility in late 
September with a final maturity in 2043.119 

We estimate the cost of finance leases by reference to company Annual Reports over the 
period 1998-2008. The annual weighted average cost of leases is presented in Table G.6. 
Averaging over the full period provides an indication as to an appropriate efficient yardstick 
against which to benchmark companies’ leasing costs. Our estimate of the long-run historic 
average nominal cost of leases is 5.72%. Adjusting for current medium-term RPI inflation 
expectations generates an estimate of 3.17% real.  

One feature of typical leasing arrangements that has boosted its attractiveness to companies is 
the term to maturity: leases often have very long maturities. As a result, even if companies 
choose not to renew lease arrangements, there is likely to be a substantial leasing legacy on 
balance sheets for many years to come. 

Companies have indicated to us that the cost of finance leases have increased recently. 
However, we have been unable to obtain indicative pricing information for leases (or interest 
rates payable from any recent transactions). We therefore assume that prospectively leases 
have a similar real cost as bank loans. This may over-state the likely cost of new leases given 
their historically lower cost, but reduced tax benefits and reduced utilisation by companies 
are likely to mitigate this overstatement to some degree. 

8.5.4. Conclusion on Costs of Other Types of Debt 

Table 8.11 presents average interest rates for finance leases, EIB loans and for bank loans. 
Our estimates suggest that leases have been an especially competitive source of finance for 
companies historically, while EIB loans have been less expensive than bank loans. 

                                                 
119  See Northumbrian Water Group, “Half-Yearly Financial Report for the Six Months Ended 30 September 2008”, p3. 
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Table 8.11 
Costs of Loans and Finance Leases (%) 

 Historic Current 

 Nominal Real Nominal Real 
Bank Loans 6.33 3.76 8.01 5.40 
Finance leases 5.72 3.17 -- -- 
EIB loans 6.01 3.45 5.00 2.47 

Source: NERA calculations based on WoC and WaSC Annual Reports and Bloomberg data. See Table G.6 for 
historic costs on finance leases and EIB loans. Real costs are obtained by deflating by medium-term RPI inflation 
expectations from HM Treasury’s “Forecasts for the UK Economy” averaged over September to November 2008 
constructed as per Appendix B.5 via the Fisher formula. 

8.6. Other Costs 

Transaction costs 

It is important to emphasise that the costs of debt finance considered above exclude 
transaction costs such as bank, legal, trustee and agent fees. The CC (2007) allowed for 
transaction costs of 15 bps, which was added to its estimate of the real cost of debt.  The CC 
(2008) subsequently made allowance for only 10 bps, though in neither case did the CC 
provide a full justification for its allowance. 

To calculate the appropriate allowance for transaction costs we consider the up-front and 
ongoing costs incurred in raising debt of all types amortised over the typical life of that type 
of debt. Table H.2 sets out our calculations, drawing on evidence on transaction costs for 
vanilla bond issues presented in Table H.1.  Our analysis shows that transaction costs 
historically have been normally around 6.5 bps. Transaction costs have recently increased: in 
each of the past four Bank of England Credit Conditions’ Surveys (including 2008 Q4) 
lenders have reported an increase in fees and commissions, which was expected to continue 
for the first quarter of 2009. Our analysis, however, shows that transaction costs have only 
increased mildly and are now around 6.8 bps currently. We note that these estimates are 
lower than the allowances made by the CC recently. This primarily reflects the incorporation 
of debt types – especially EIB loans – which typically incur very low fees within our 
calculations while the CC focused exclusively on bond costs. 

Pre-funding costs  

Water companies typically “pre-fund” in three ways: 

 By arranging finance in advance of when it is needed – the company incurs a cost related 
to the margin between the cost of the facility and the return on the deposited funds, 
sometimes known as the ‘cost of carry’; 

 By arranging revolving facilities (alternatively known as undrawn committed facilities), 
which a company can then draw down as required – the company will typically incur 
commitment fees on any uncommitted amounts, and; 
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 By retaining cash on the balance sheet to meet short term funding requirements – the cost 
of these funds is again related to the ‘cost of carry’ via the opportunity cost of retaining 
the cash. 

Since companies cannot be assured that finance will be available in sufficient quantities when 
it is required, pre-funding is an efficient debt-raising strategy.  Also, from a cost-benefit point 
of view, pre-funding is likely to be cost effective: taking out debt incurs fixed costs, such as 
due-diligence fees charged by banks.  It is therefore less costly to take out debt in larger sizes 
(and incur pre-funding costs) than in a series of smaller facility sizes.  

The arrangement of revolving facilities or retention of cash on the balance sheet is an 
efficient method of ensuring the liquidity requirements of the business are met. Sensible 
precautionary steps to ensure liquidity needs are met, to ensure the business remains 
financially viable or to aid financial flexibility, are all efficient financing decisions. As such, 
the costs of pre-funding should be compensated via the cost of debt. 

Recent market turbulence has prompted many companies to re-consider their liquidity and 
pre-funding strategies. The uncertainty about availability of debt and volatility in prices has 
led some companies to adopt a ‘safety-first’ strategy: companies are currently aiming to 
secure more funding earlier and to increase liquidity facilities to: (i) ensure financing is 
secured when it is available, and (ii) insure against a further deterioration in market 
conditions, thereby reassuring investors and rating agencies alike.  

On this latter point companies stressed to us that rating agencies are now placing greater 
emphasis on the availability of liquidity when assessing companies’ risk. It was further noted 
that liquidity facilities were often viewed by investors as a ‘back-stop’ and that drawing those 
facilities would actually be viewed negatively. As a result companies have not been able to 
switch away from holding (relatively expensive) cash toward (relatively cheap) committed 
undrawn facilities to the extent desired. This is an important point since the option to switch 
pre-funding methods would reduce the cost of pre-funding, all else equal. We have sought to 
reflect this change in companies’ strategies by increasing the assumed amount of pre-funding 
and liquidity facilities.  

We also note that the costs of pre-funding have increased: the ‘cost of carry’ on pre-funded 
amounts has sharply increased over the past 12 months.  Companies indicated to us that the 
cost of carry was around 60 bps historically, but had increased to as much as 600 bps by the 
end of November. Our own analysis of the current cost of carry based on the estimated costs 
of different types of debt (presented in this Section) and on Bank of England data about 
interest rates on deposits suggested the cost of carry was in the range of 0-450bps over this 
three month period.  This analysis is set out in Appendix H.  

For the purposes of estimating total pre-funding costs, the cost of debt and WACC we have 
used an estimate of the cost of carry of 200 bps, which is broadly the mid-point of the above 
range. 

An additional factor that has increased the cost of pre-funding is that banks are also seeking 
higher commitment fees on undrawn committed facilities in the current market situation. For 
example, companies indicated that commitment fees on facilities are now around 50% of the 
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margin, compared to 30-50% in the past. Combined with an increase in margins on bank 
facilities the cost of maintaining undrawn committed facilities has ratcheted up recently. 

Calculations 

Table 8.12 summarises our analysis of transaction and pre-funding costs: we calculate that 
pre-funding and transaction costs for water companies amount to: 

 15 bps historically and  

 60 bps looking ahead. 

The details of these calculations are provided in Appendix H. 

Table 8.12 
Transaction and Pre-funding Costs (bps p.a.) 

 Historic Current 
Transaction costs 6.5 6.8 
Pre-funding costs 8 53 
Total 15 60 
Source: NERA analysis. Numbers may not add due to rounding. 

8.7. Conclusion 

Our analysis has presented evidence on the cost of debt for both existing and yet-to-be-raised 
debt for different rating classes.   

We focused our analysis upon the cost of A- debt as this is our assumption regarding the 
optimal capital structure (see Section 11). The evidence shows that average real debt costs for 
existing A- rated debt have been in the range of 2.6-3.8% across a range of debt instruments.  
However, recent evidence on A- debt costs till November 2008 shows average costs of new 
debt issues at an A- rating are in the range of 2.5-5.4%.  Our results are summarised in Table 
8.13 below. 

Table 8.13 
Summary of A- Sterling Real Cost of Debt by Type of Debt (%) 

 Historic Current 

 
Capital  

Structure 
(%) 

Cost 
(%) 

Capital 
Structure 

(%) 
Cost 
(%) 

Bonds 54 3.4 5.4 
IL debt 25 2.6 

79 -- 

Bank loans 3.8 5.1 
Finance leases 3.2 -- 
EIB loans 

21 
3.5 

21 

2.5 

Range  2.6 – 3.8  2.5 – 5.4 

Source:  NERA analysis. 
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In concluding on the cost of debt we propose that the sector will be allowed a cost of debt 
which is the weighted average of the following two components:   

 Long-term time series evidence on the cost of debt for the proportion of debt the sector 
will not refinance over AMP5; 

 Current evidence on the cost of debt for the proportion of new debt (i.e. refinancing of 
existing debt and new debt to finance AMP5). 

The weights to attach to the historic and forward-looking debt costs should be determined by 
a detailed analysis of company financing and re-financing requirements over AMP5.  

We believe that this methodology has the following merits: 

 First, our approach recognises that the industry may have raised finance efficiently at 
different points in the interest rate cycle and that the sector raises finance over periods 
longer than the price control period.  We also note this approach relies on historic 
benchmark yields (as opposed to actual embedded debt costs), which continues to give 
the companies an incentive to outperform the average benchmark yield over the interest 
rate cycle.  Benefits of out-performance will eventually feed through to customers. 

 Second, since this approach relies on benchmark yields (as opposed to company specific 
embedded debt costs) interest rate risk is still borne by the regulated entity (as opposed to 
by customers).  Companies are better able to manage this type of risk. 

 Third, this approach also mitigates the risk that companies would not be able to raise new 
funding in times of market turbulence (as the cost of debt would reflect the higher cost of 
new and refinanced debt to the extent that new and refinanced debt was required). 

 Fourth, our approach does not represent a significant departure from Ofwat’s 
methodology at PR04 and appears to be consistent with Ofwat’s view in SPL (March 
2008) that costs of debt should take account of current and time series evidence.  
Moreover, our approach can be considered as a concrete formulaic interpretation of 
Ofgem’s approach at GDPCR in December 2007, when Ofgem concluded that its 
estimate of the cost of debt “appropriately balanced the spot rates for the cost of debt, the 
ten year trailing average, and the long-term averages.”120  

 Finally, our new regulatory approach to the cost of debt is transparent and can be updated 
at future price reviews.  We strongly believe that such an approach could win the support 
of both companies and the customers during the current regulatory debate. 

We note that the CC for Stansted (November 2008)121 has adopted a very similar approach 
where the cost of debt was weighted by the cost of existing debt cost and forward looking 
debt costs, taking into account the maturity profile of existing debt and the funding 
requirement of new capex. 

                                                 
120  Ofgem (December 2007) Gas Distribution Price Control Review: Final Proposals, p102. 
121  NERA proposed this methodology in “Cost of Capital for PR09: Final Report for Water UK”, June 2008. 
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To determine the appropriate weights to give existing and prospective debt costs we 
undertook an analysis of the industry’s financing requirements over AMP5 based on DBP 
submissions, existing debt maturity profile and existing and notional gearing levels. Our 
analysis – detailed in Table G.3 in Appendix G – indicates that around 50% of the industry’s 
debt that will be outstanding by 2015 is yet to be raised. We note that this estimate will, on 
average, overstate the proportion of outstanding debt yet to be raised at any point over AMP5 
since all yet-to-be-raised (including refinanced) debt will not be raised in a lump sum at the 
beginning of AMP5 but will be raised incrementally as required. We have assumed that debt 
is raised (and refinanced) on a constant annual basis over the period. This produces an 
estimate of the average share of debt at “current” prices equal to around 30%. We note, 
however, that this estimate takes no account of the maturity profile of swaps: some 
companies will have to take out new swaps during AMP5 as their existing swap lines mature. 
For example, one company indicated that around 4% of total debt currently outstanding was 
inflation-swapped with maturity during AMP5. 

Overall, we consider a 30:70 current:historic split to be appropriate for the industry as a 
whole. However, there is considerable variation across companies according to our analysis 
of maturity profiles for each of the WaSCs.  

Table G.4 presents similar calculations to those in Table G.3 for each of the WaSCs. In these 
calculations we have relied upon the same data sources and methodology, noting that we 
again apply an industry wide assumption that 50% of non-bond debt will mature over AMP5 
(though we note the overall conclusions are largely insensitive to this assumption). Our 
analysis shows that companies’ average AMP5 debt requirements vary between 20% and 
37%. We utilise this range in our overall cost of debt estimates. Taking these factors into 
account we present our cost of debt estimate below as a range reflecting this variation.  

Table 8.14 summarises total real cost of debt for A- rated debt including transaction and 
pre-funding costs.  This table shows average real debt costs for existing A- rated debt of 
around 3.4%. The current (or prospective) real cost of A- rated debt is considerably higher at 
around 5.8%.  Weighting the current and historic cost of debt estimates for a 20:80 to 37:63 
split produces real A- debt costs in the range of 3.8-4.3%. This is our best estimate of the cost 
of debt for water companies at PR09, based on currently available market evidence. We 
emphasise, however, that in the current volatile market conditions this estimate may be 
superseded by subsequent developments. It is therefore important that Ofwat incorporate 
up-to-date evidence when it makes its assessment of the cost of debt in 2009. 

Table 8.14 
Summary of A- Real Total Costs of Debt (%) 

 Historic Current 
  Notional 

Capital 
Structure 

Cost 
(%) 

Notional 
Capital 

Structure 
Cost 
(%) 

Bonds 54% 3.4 5.4 
IL Debt 25% 2.6 79% -- 
Bank Loans 6% 3.8 5.1 
Finance Leases 10% 3.2 16% -- 
EIB 5% 3.5 5% 2.5 
Transaction and Pre-Funding Costs  0.14  0.59 
Cost of Debt For Notional Capital Structure  3.4  5.8 
Weighted Real Cost of Debt    3.8 – 4.3 
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9. December 2008 Market Data 

In this section we review developments in debt markets over December and consider their 
implications for our cost of capital estimates. 

9.1. Nominal Bond Debt 

Figure 9.1 shows that benchmark Sterling A and BBB rated bond yields have eased slightly 
in December, but remained at elevated levels well above those seen earlier in 2008. Yields on 
A rated bonds were around 6.75% at the end of December (down from a peak of 7.5% in 
mid-November). The corresponding BBB yield was 8.7% (from a peak of 9.2%). 

Figure 9.1 
Benchmark Sterling Bond Yields 
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Source: IBOXX data up to 31st December 2008. 
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Table 9.1 presents evidence on A and BBB rated bond issues in December 2008 along with 
estimates of the associated issuance premium. Despite the slight easing of yields in the 
secondary market coupons on longer-tenor (i.e. ten-years or more) bond issues have remained 
at elevated levels and continued to attract substantial issuance premiums. We note, however, 
that United Utilities’ (18th December) issue of a £250m 6.125% bond maturing 2015 with an 
A-/A3 rating attracted a somewhat lower coupon than other issues in December. The coupon 
attached is also somewhat lower than the coupons on bond issues up to the end of November 
discussed in Section 8. However, discussions with UU and our analysis suggest this particular 
bond issue is not generally representative of the pricing likely to be achieved by the water 
industry. In particular: 

 Debt issuance of this tenor has not been widespread. To our knowledge there have been 
no other stand-alone bond issues of a similar tenor that satisfy the criteria set out in the 
note to Table 8.5 over the whole of 2008. 

 Debt issuance of this tenor is not ideal to the extent that the tenor is a poor match for the 
life-spans of water company assets which would be better matched by debt issuance of 
30-years or greater. 

 Market conditions were extremely favourable and unlikely to be repeated, with a failure 
by Deutsche Bank to exercise a call option on its hybrid capital bond shortly before UU 
issued and lack of supply ahead of the holiday season creating an opportunity for the 
issue. 

 Companies have indicated that recent market conditions have tilted bargaining power in 
favour of investors meaning that companies may be forced to lock in higher rates for 
longer periods. While companies may prefer to follow UU’s lead and issue shorter-dated 
paper (at lower coupons), our consultation (corroborated by most recent bond issues) has 
indicated that companies are more likely to be required to issue at higher coupons for 
longer tenors in order to secure investment. 

Overall, therefore, we interpret these recent bond issues as suggesting the nominal cost of 
bond debt is approximately in the range of 6.1-9.0%, though less weight should be given to 
the lower end of this range for the reasons discussed above. 

Table 9.1 
Sterling Bond Issues & Issuance Premiums 

Issuer 
S&P 

Rating 
Amount

£m 
Issue 
Date 

Tenor
(years) 

Issue 
Price 

Coupon 
Yield 

Issuance 
Premium 

UNITED UTILITIES WATER PLC A- 250 29/12/2008 7  6.13% -0.27% 
VERIZON WIRELESS CAPITAL A 600 18/12/2008 10  8.88% 1.70% 
FONTERRA COOPERATIVE A+ 225 04/12/2008 15  9.38% 1.76% 

Source: NERA analysis of Bloomberg and IBOXX data. Issuance premium calculated as coupon yield less one 
month trailing average of IBOXX benchmark A and BBB non-financials bond series (for bonds with 10 or more 
years to maturity), adjusted (where applicable) to A+, A-, BBB+ or BBB- using trailing one month differences 
between benchmark US Corporates bond series. Bonds selected using the following criteria: non-financials only, 
A or BBB rated only, bullet repayment only, no private placements, not callable, not subordinated, fixed coupon 
only.122 

                                                 
122  We note that a £100m issue by Vodafone on 12th December maturing 2014 also notionally satisfies our criteria. This 

issue, however, will be consolidated with an existing £350m 4.625% bond issued 8th September 2005. As such, the 
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9.2. Real Cost of Bond Debt 

Figure 9.2 presents evidence on inflation expectations from a variety of sources over 2008. 

Figure 9.2 
5-Year Inflation Expectations 
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Source: NERA analysis of Bloomberg, HM Treasury and Bank of England data up to 31st December 2008. The 
“HMT Publication” series is constructed as described in Appendix B.5. 

Our preferred measure of medium term inflation expectations (from HM Treasury’s 
publication of City and independent forecasts) decreased in December. Based on December’s 
publication only – noting that our measure of current inflation expectations used in this report 
is based on a 3-month rolling average - this measure implied RPI inflation will average 
around 1.3% per annum over the next five years. It is possible that inflation expectations will 
fall further in future: City forecasters predicted inflation of -1.0% over 2009 in December, 
which compared to a -2.25% rate (over 2009/10) forecast by HM Treasury in its Pre-Budget 
report.123  

Looking at other evidence on inflation expectations we note that market measures have 
increased somewhat in December from their lows at the end of November. In particular, 
breakeven inflation expectations - measured by the difference between gilt and index-linked 
gilt yields for a five year maturity – suggested a prolonged period of deflation was imminent, 
but have subsequently moved closer to our preferred estimate. Likewise, five-year inflation 

                                                                                                                                                        

December 2008 issue (and, indeed, a subsequent £100m January 2009 issue) must be viewed as an extension of an 
existing facility and do not, therefore, reflect current market pricing. 

123  See HM Treasury (November 2008) “Pre-Budget Report”, Table B1, p186. 
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swaps have also increased. As discussed in more detail in Appendix B.5 these market 
measures are biased estimates of inflation expectations. Hence, we do not rely upon these 
measures, but present them as a cross-check upon our preferred estimates. 

Our preferred measure indicated in December that inflation would average about 1.3% per 
annum over the next five years. For longer-tenor bonds, inflation expectations are likely to be 
higher reflecting less weight on near term anticipated deflation. The trend inflation rate 
(proxied by the fifth-year-ahead inflation forecast) is around 2.9%. Extrapolating this figure, 
but retaining near term expectations suggests average inflation over a fifteen year period of 
around 2.5%. 

Table 9.2 sets out our estimates of the real cost of bond debt based on data available in 
December. Our analysis suggests the real cost of bond debt lies between 4.7-6.3%. Our 
estimate of the current (or forward-looking) real cost of bond debt based on data available to 
November was 5.4% (see Section 8.4.1). The debt market data from December showed a 
wide range for the implied real cost of debt which was not inconsistent with a 
forward-looking cost of debt assumption of 5.4%. 

Table 9.2 
Real Cost of Bond Debt 

 Lower Upper 
Tenor (years) 5 15 
Nominal Cost 6.1% 9.0% 
Expected Inflation 1.3% 2.5% 
Real Cost 4.7% 6.3% 
Source: NERA analysis. Real cost calculated by application of Fisher formula set out in Equation (2.1). 

9.3. Index-Linked Bond Debt 

On the 15th December Thames Water issued a £50m 40 year index-linked bond at 3.853%.124 
The size and coupon of the issue indicates the difficulty which companies currently face to 
issue index-linked debt at all. Further, that Thames’ issue was in response to a reverse 
enquiry is a strong indication that the transaction was made under very unusual circumstances 
that are unlikely to be repeated. As such, this small issue should not be seen as suggesting 
that index-linked debt may still be available to the industry even in small quantities over 
AMP5. As further support for this proposition we note that there have been no other small 
index-linked bond issues (i.e. excluding Network Rail) in the Sterling market in recent 
months. Activity in the Euro market has likewise been extremely rare with only National 
Grid (€163m at 4.36% in November) able to access the corporate IL market at all in recent 
months. 

9.4. LIBOR 

As discussed in Section 8.5.1 the cost of variable rate bank loans is linked to LIBOR. Figure 
9.3 shows the evolution of six-month LIBOR over 2008 and its relationship to the Bank of 
England’s base rate. The figure shows that six-month LIBOR has fallen sharply in December 
                                                 
124  This bond was an LPI bond with an inflation-collar attached restraining inflation movements to between zero and 5%. 
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following large reductions in the Bank of England’s base rate. Six-month LIBOR is now 
below 3%, suggesting a decrease in the cost of existing variable interest rate bank loans (with 
fixed margins). The cost of new bank facilities may, nevertheless, not have decreased in 
December as margins on new facilities are likely to have increased (though no data about 
new loans is available to gauge the actual cost of loans with). Further, as discussed above, 
inflation expectations have decreased in December, additionally ameliorating the effects of 
the decrease in LIBOR upon the real cost of bank loan debt. 

Figure 9.3 
Six Month LIBOR and Base Rate 
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Source: Bloomberg data up to 31st December 2008. 

9.5. Pre-Funding Costs 

The foregoing analysis suggests that coupons on new bonds remain high, but that interest 
rates (as reflected by the Bank of England’s base rate) have decreased. As a result the cost of 
carry faced by water companies is likely to have increased. This would – all else 
equal - increase the cost of pre-funding. As noted in Section 8.6 the estimate of the current 
cost of pre-funding presented in this report is based on conservative estimates of the cost of 
carry. Therefore, to the extent that the cost of carry is likely to have increased in December, 
our estimate of pre-funding costs (and, in turn, the overall cost of debt) may be understated. 

9.6. Government Debt Markets 

The recent spike in Index-Linked Gilt yields (noted in Section 2.2) has partially unwound in 
December. For example, yields on a three-years to maturity ILG decreased to around 2.9% at 
the end of December from 5.3% at the end of November. The corresponding figures for 
10-years to maturity are 1.7% and 2.7%, respectively. However, yields remain above levels 
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seen earlier in 2008. Overall, this ongoing volatility in ILG markets confirms our earlier 
analysis that index-linked gilts do not provide a suitable basis for estimating the risk-free rate 
at present.  

Figure 9.4 
Index Linked Gilt Yields 
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Source: Bank of England data up to 31st December 2008. 

On the other hand, gilt yields, shown in Figure 9.5 have been relatively stable by comparison 
to ILG yields. However, combined with the fluctuations in expected inflation, the implied 
real yield derived from gilt yields has also been quite volatile. This is again consistent with 
our earlier (see Section 2.2) analysis that current market volatility renders gilt yields an 
unsatisfactory basis for the real risk-free rate at present. 



Cost of Capital for PR09 December 2008 Market Data

 
 

NERA Economic Consulting 95
 

Figure 9.5 
Gilt Yields 
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Source: Bank of England data up to 31st December 2008. 

Likewise, Figure 9.6 indicates that swap rates and CDS have remained volatile: the five year 
swap rate fell by around 50 bps over December to around 3.15%, while CDS remained 
elevated at around 1.5%. The decrease in swap rates likely mimics the decrease in gilt yields, 
while the continued elevated level of CDS rates suggests difficulties in that market associated 
with counterparty risk remain ongoing. 
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Figure 9.6 
Swap Rate and CDS 
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Source: Bloomberg data up to 31st December 2008. 

Our analysis of evidence from gilt, ILG, swap and CDS markets over December suggests 
market conditions have not yet normalised: market conditions remain volatile which makes 
recent market evidence unsuitable for estimating the real risk-free rate. The evidence supports 
our conclusion in Section 2 that the best currently available estimates of the risk-free rate are 
based on data prior to the demise of Lehman Brothers’ in mid-September. 

9.7. Summary 

Evidence from December indicates: 

 The real cost of bond debt during December 2008 is not inconsistent with earlier data 
presented in Section 8.  In particular, bond issues in December adjusted for updated 
(lower) inflation expectations suggest the real cost of new bond debt is between 4.7-6.3% 
which contains our point estimate of 5.4% based on data to end-November.  

 The cost of existing bank loans is likely to have decreased somewhat commensurate with 
a decrease in LIBOR. However, margins are likely to have increased, which combined 
with decreased inflation expectations, suggests the real cost of new bank loans is not 
likely to be considerably different from our earlier estimates. 

 The combination of decreasing interest rates and continued high debt costs is an increase 
in the cost of carry. This is likely to increase the cost of pre-funding faced by water 
companies.  
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 Yields on ILGs have remained volatile through December as much of the increase seen in 
recent months has unwound. Likewise, real yields implied by gilts have also been volatile, 
as have swap and CDS markets. Overall, this evidence continues to suggest that evidence 
from mid-September onwards remains an unsuitable basis for estimating the real risk-free 
rate. 

On the whole debt market data in December do not appear to be inconsistent with the analysis 
we have presented in this report (based on data up to the end of November). As such, there is 
no strong evidence to suggest the analysis in this report has been superseded by events at this 
time. Nevertheless, it will be important to continue to monitor market conditions to ensure 
our analysis and conclusions continue to constitute our best estimates of the cost of capital 
based on all available data. 
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10. Weighted Average Cost of Capital 

This section sets out our WACC estimate for the E & W water sector.  Our WACC range is 
based on the following assumptions: 

Gearing: We assume a notional gearing level of 60% to be consistent with an A- rating, 
which we believe provides the water companies with sufficient headroom to retain an 
investment grade credit rating in the event of a plausible downside shock. We note that our 
target gearing level is broadly consistent with water companies’ current gearing levels. 

Cost of Equity: We have estimated the cost of equity using both the CAPM and a DGM for 
water companies. Our CAPM analysis shows the real post tax cost of equity for the E & W 
water sector at 60% gearing is in a range of 7.2-8.6% using the CAPM. Estimating the DGM 
using 2008 data produces an average real cost of equity range for the industry of 7.4-8.2%.  
We note that DGM results for the individual companies lie within a wider range of 6.4-9.6%.  
However, since this report is concerned with the determination of an average industry wide 
cost of capital, we consider that this is best estimated using a central range reflecting the 
average DGM results.   

To conclude on the overall real cost of equity, we use both CAPM and DGM.  This provides 
additional comfort that the final decision on the industry wide cost of equity is not outside a 
reasonable range, which has particular merit during the current period of heightened market 
volatility.  We conclude on the overlap of CAPM and DGM-derived cost of equity, which we 
consider an objective method to narrow down the possible range.  This method produces a 
central range for the cost of equity of 7.4-8.2% as shown in Figure 10.1 and Table 10.1 below.   

Figure 10.1 
Cost of Equity at PR09: Concluding Range 
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Table 10.1 
Cost of Equity at PR09 (%) 

 CAPM DGM 
Real Risk-free Rate 2.5  
Equity Risk Premium 5.4  
Gearing 60 60 
Asset Beta 0.35 – 0.45  
Equity Beta 0.88 – 1.13  
Cost of Equity (real, post-tax) 7.2 – 8.6 7.4 – 8.2 
Overlap Range 7.4 – 8.2 

Source:  NERA analysis. 

Cost of Debt:  In our assessment of the E & W water sector’s cost of debt we have considered 
the cost of the different debt instruments utilised by water companies, which comprises bonds, 
bank loans and the EIB, as well as leases. Our recommended approach is to take into account 
both historic time series and current evidence on the cost of debt based on benchmark 
measures consistent with an A- rating. We estimate the historic cost of water companies’ debt 
to be 3.4%, but the current – or forward-looking – cost, which is applicable to new and 
re-financed debt, to be around 5.8%. Factoring in the range of companies’ new debt and 
re-financing requirements over AMP5 based on existing debt levels, Draft Business Plan 
submissions, debt maturity profiles and our notional gearing assumption our best estimate of 
the real pre-tax cost of debt is presently 3.8-4.3%. We note, however, that turbulent market 
conditions may require this estimate to be re-visited in coming months. 

Table 10.2 
Range of Real WACC Estimate (%) 

 Estimate 
Gearing 60 
Real Pre-Tax Cost of Debt 3.8 – 4.3 
Real Post-Tax Cost of Equity 7.4 – 8.2 
Tax Rate 28 
Pre-tax WACC 6.4 – 7.1 
Vanilla WACC (Pre-tax debt, Post-tax equity) 5.3 – 5.8 
Post-tax WACC 4.6 – 5.1 

Source:  NERA analysis. 

Table 10.2 summarises our estimates of the cost of debt and equity and our gearing and tax 
assumptions, and presents our best estimate of the real post-tax cost of capital for the E & W 
water sector. Our best estimate of the post-tax WACC lies – at this time – in the range of 
4.6-5.1%. 
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11. Optimal Capital Structure 

This section analyses the optimal capital structure for E & W water. Section 11.1 examines 
the WACC sensitivity to capital structure.  Section 11.2 looks at potential downside scenarios 
to inform the optimal capital structure. Section 11.3 concludes. 

11.1. WACC Sensitivity to Capital Structure 

Based on Moody’s credit rating matrix (see Section 12), we investigate the sensitivity to 
WACC for the following two scenarios: 

 A capital structure of 60% gearing (consistent with A- credit rating); and 

 A capital structure of 68% gearing (consistent with BBB+ credit rating). 

We focus our analysis of the WACC sensitivity to capital structure upon current debt costs, 
since the optimal capital structure will allow new debt to be raised as cheaply as possible. 
Table 11.1 shows that the our central WACC estimate (net of debt tax shield) increases 
slightly from 5.4-5.9% for 60% gearing and A- credit rating to 5.7-6.2% for 68% gearing and 
BBB+ credit rating.   

This shows that the tax benefits from an increased leveraged capital structure do not offset 
the extra costs associated with a BBB+ credit rating.  As a result, the higher geared financial 
structure associated with a BBB+ rating does not minimize the WACC and hence appears to 
be sub-optimal. 

Table 11.1 
WACC Sensitivity to Capital Structure 

  A- Rated BBB+ Rated 
Gearing 60 68 
Cost of Equity (real, post-tax) 7.23 – 8.58 8.41 – 10.09 
Forward-Looking Cost of Debt (real, pre-tax) 5.8 6.0 
Tax Rate 28 28 
Vanilla WACC 6.36 – 6.90 6.80 – 7.34 
Post-tax WACC 5.39 – 5.93 5.65 – 6.19 
Source:  NERA analysis. Note: we use CAPM estimates for the cost of equity. The 6.0% BBB+ cost of debt is 
based on the two right hand columns of Table 8.14 adjusted for a current cost of BBB+ rated bonds of 5.7% (see 
Table 8.6). 

11.2. Scenario Analysis 

Regulators should consider downside scenarios when determining the optimal capital 
structure for companies as part of setting the allowed WACC.  The optimal capital structure 
must consider the implications for WACC in the event of an unforeseeable down- or upgrade 
from the base case assumption. Further, in a downside scenario, regardless of any 
implications for WACC, a company must be able to have access to capital markets to finance 
its activities. 
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To inform the potential increase in the cost of debt with respect to financial structure, we 
examine the cost of debt associated with different gearing and credit rating assumptions.  To 
this end, we draw on US corporate benchmark bond data to examine the relative risk 
(measured as the difference in yields to maturity) for A, A-, BBB+, BBB and BBB-.   

Figure 11.1 presents differences in the yield to maturity of corporate bond indices for 
different adjacent rating classes for the current three month period and for the long-term 10 
year period. 

Figure 11.1 
Differences in Yield to Maturity for Adjacent Rating Classes 

(Current Period vs. 10Y Average) 
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Source:  NERA analysis of Bloomberg Fair Value Indices (15Y maturity) for US Corporate A, A-, BBB+, and BBB 
and IBOXX UK Non-Financial A and BBB benchmark bond series. The relative spreads from US data are 
re-scaled by the spreads from the IBOXX data to ensure the total spread between A and BBB remains 
unchanged. The current period is calculated September 2008 – November 2008; 10Y period is calculated 
December 1998 – November 2008. 

We now consider two downside scenarios to infer an optimal capital structure and credit 
rating. 

Base Case BBB+  

Current market evidence shows that a one ‘notch’ downgrade from BBB+ to BBB in a 
possible downside scenario would substantially increase the cost of borrowing at the current 
time.  Our analysis of BBB+ and BBB bonds shows that borrowing costs could increase by 
more than 60 bps (based on yields to maturity observed in the secondary market) compared to 
around 16 bps over the long-term.  This effect is likely to more than offset any tax benefits 
from a more highly leveraged financial structure.   
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This analysis shows that the current credit crisis has disproportionately increased investors’ 
demand for compensation of risk at credit classes below BBB+.   

However, more importantly, a downgrade to BBB would materially impair the ability of a 
company to raise capital under the current market turbulences.  Our analysis of bond issues 
since the onset of the financial crisis shows extremely little Sterling denominated issuance at 
BBB.  Further, certain types of debt, such as IL debt, might not be available at all at a rating 
below BBB+.  This might suggest that companies would face severe credit rationing at a 
BBB credit rating.  

To conclude, an allowed WACC based on a BBB+ rating would, in a downside scenario, 
increase companies’ borrowing costs disproportionately.  More importantly, companies are 
likely to face severe financing and liquidity risk in a possible downside scenario. 

Base Case A-  

Our analysis of very recent market data shows that the difference between A- and BBB+ 
benchmark yields is around 33 bps. We note this evidence is based on yields to maturity in 
the secondary market and this difference does not reflect any additional issuance premiums 
currently observed for new bond issues in the primary market (see Section 8.4.1).  However, 
a potential downgrade from A- to BBB+ will have a relatively smaller impact on companies 
borrowing costs than a comparable downgrade from BBB+ to BBB. 

Further, in the case of an unforeseeable downgrade to BBB+, companies would still 
potentially have access to sources of capital, notwithstanding that investors have recently 
emphasised credit quality to the detriment of even BBB+ issuers.  Our analysis indicates that 
access to debt at BBB is currently severely curtailed.  

To conclude, an A- credit rating appears to leave companies the necessary leeway to cope 
with a potential downgrade in the case of an unforeseeable event.   

11.3. Conclusion 

We conclude on an optimal structure of 60% gearing which is consistent with A- credit rating.  
A BBB+ credit rating is likely to impair companies’ ability to raise debt in the case of an 
unexpected downgrade.  This means a BBB+ credit rating will impose substantial liquidity 
and financing risk on companies.  Further, our analysis has shown that a BBB+ rating is 
likely to lead to an increase in borrowing costs over and above the benefits of a higher geared 
financial structure and hence appears to be sub-optimal. 
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12. Financeability 

It is standard regulatory practice to ensure that the overall price controls allow a company to 
raise debt efficiently in order to finance its activities, and satisfy any specific debt 
covenants.125  There are two possible reasons why a company might require an adjustment to 
its overall revenues to ensure financeability: 

 First, a company might face a cash shortfall arising from an inter-temporal mismatch of 
regulated revenues that comprises a real return plus compensation for inflation which is 
capitalised into the asset base, and the companies’ financing costs, which will involve 
predominantly nominal debt financing costs.  However this problem will only arise for 
companies with a high proportion of assets in the early years of their asset lives; 
companies with a high proportion of assets in their latter years will earn a regulated total 
return (depreciation plus real interest costs) greater than their nominal financing cost 
(principal repayment plus nominal interest cost).  We discuss the importance of this issue 
in detail below. 

 Second, if the allowed rate of return has been set too low, e.g. below the company’s ‘true’ 
cost of capital.  In this context, the financeability test is an internal consistency test: 
Ofwat (or any regulator) needs to ensure that the projected financial ratios for the 
company are at least equal to the financial ratios associated with the credit rating that 
underpins the cost of debt and overall WACC calculation.  If not, the price controls are 
not internally consistent.  In such a case the original WACC estimate needs to be revised 
upwards until the outcome financial ratios are consistent with the ratios underpinning the 
WACC.  This aspect of the financeability test is often ignored by regulators. 

The key implication of the above is that regulators should identify the root cause of any 
financeability problem as this has implications for the solution.   

Since our June report developments in financial markets and the broader economy have 
raised the specter of deflation over the next 12-18 months (and possibly beyond).126 A 
decrease in RCV would place many companies’ gearing targets under pressure (as the level 
of - mostly nominal - debt would be unchanged while the RCV decreased) with 
commensurate pressure on credit ratings. As discussed below and elsewhere in this report, 
investors’ focus upon credit quality has increased in recent months, which has increased the 
focus upon Ofwat’s approach to financeability and its relationship to the cost of capital.  

The remainder of this section is structured as follows:  

 Section 12.1 presents a brief overview of Ofwat’s approach to financeability at PR04.   

 Section 12.2 presents evidence on the appropriate ratios and levels of ratios to use in the 
financeability test. 

                                                 
125  For example, see: Ofwat (2004) Financial Determinations; Competition Commission (September 2007) “BAA Ltd: A 

Report on the economic regulation of the London airport companies”, Section 5; Ofgem at 2004 Electricity Distribution 
Price Control Review for EdF-SPN. 

126  See, for example, HM Treasury’s has recently forecast RPI inflation of -2.25% for 2009/10: see Pre-Budget Report, 
November 2008, Table B.1, p186. 
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 Section 12.3 draws conclusions. 

12.1. Overview of Ofwat’s Approach at PR04 

At PR04, Ofwat made upward adjustments to the revenue allowances derived from the basic 
‘building block’ approach to setting price limits, in order to ensure that certain companies 
would be able to finance large investment programmes.  These financeability adjustments 
were not a new invention: some similar adjustments had previously been made by Ofwat at 
PR99 and by a number of other UK regulators.127  However, the adjustments made by Ofwat 
at PR04 were more significant and more widely applied than previously. 

The bulk of the £430m financeability adjustments made at PR04 were allocated to the WaSCs, 
all of which received an adjustment:128   

 The total adjustment received by the WaSCs amounted to an average increase of 0.3% in 
the allowed rate of return over 2005-10.   

 By comparison, the WoCs received less than £10m in financeability adjustments which is 
less than a 0.1% increase in the allowed rate of return. 

At PR04, Ofwat stated that the reason why financeability adjustments were necessary was to 
take account of the intertemporal mismatch between costs and revenues under the RPI-X 
regulatory regime that arises from the fact that: (1) the current UK regulatory regime is 
intended to deliver stable real revenues based on the combination of a real allowed rate of 
return and an inflation linked asset base; whereas (2) companies generally use mainly 
nominal financing costs.129   

Ofwat’s approach to determining financeability adjustments was primarily based on the 
testing of companies’ projected financial indicators against a package of minimum financial 
ratios for the E&W water industry.  Revenue uplifts were granted for individual companies in 
selected years to comply with these financial ratios under central case assumptions.  The 
complete set of indicators used by Ofwat at PR04 is set out in Table 12.1 below. 

                                                 
127 For example, Ofgem at 2004 Electricity Distribution Price Control Review for EdF-SPN. 
128  The total of £430m is based on Figure 17 in Ofwat (2004) “Future water and sewerage charges 2005-10: Final 

determinations”, p235.  NERA analysis calculates that the effective rate of return on the RCV for the WaSCs, after 
allowing for financeability, is 6.1% over 2005-10, compared with the allowed Vanilla WACC of 5.8%.  The effective 
rate of return on the RCV for the WoCs is 6.4%, the same as the allowed WACC of 6.4% (including the “Small 
Company Premium”). 

129  Ofgem and Ofwat (February 2006), “Financing Networks:  a Discussion Paper”, p.48.  
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Table 12.1 
Financial Indicators Used by Ofwat at PR04 

Ratio Range 
Cash interest coverage Around 3 times 
Adjusted cash interest coverage I (funds from operations less capital 
charges expenditure divided by gross interest) 

Around 1.6 times 

Adjusted cash interest coverage II (funds from operations less 
capital maintenance expenditure divided by gross interest)  

Around 2 times 

FFO:debt Greater than 13% 
RCF:debt Greater than 7% 
Gearing (net debt: regulatory capital value) Below 65% 

Source:  Ofwat 2004 Final Determinations, p233. 

12.1.1. “Financing Networks” Consultation on Financeability  

Following PR04, Ofwat and Ofgem issued a discussion paper (“Financing Networks”) that 
evaluated the merits of different approaches to dealing with financeability issues. 130  The 
paper evaluated the merits of different approaches to dealing with financeability issues. In 
particular the regulators consulted on whether the use of “revenue uplifts” was the right 
approach for dealing with financeability. A number of alternative options that regulators 
could take to dealing with residual issues of financeability were considered:  

1. The use of index-linked debt; 

2. Equity investment; 

3. Taking a more flexible approach to financial indicators;  

4. A revenue uplift;  

5. Accelerating depreciation; and  

6. Using a nominal cost of capital to ease pressure on cash flows. 

In its discussion of the responses to SPL (March 2008), Ofwat stated that accelerating 
depreciation (5) and using a nominal cost of capital (6) would lead to undesirable outcomes 
and would not be considered further.  Specifically, Ofwat stated that revenue advancement 
through accelerated depreciation “might prove unsustainable in the longer term” and the use 
of a nominal cost of capital “would lead to material increases in price limits”.131 

Issuance of IL debt (rather than nominal debt) and/or issuance of new equity both provide 
market-based solutions to financeability issues that might arise from cash flow timing 
problems in the future.  We agree that the regulatory methodology should take account of 
these financing options before looking for alternative financeability solutions. Therefore, we 
focus, below, on the two main market based remedies to financeability, and how Ofwat 
should (or should not) factor these into its financeability assessment.  

                                                 
130  Ofgem and Ofwat (February 2006), “Financing Networks:  a discussion paper”.   
131   “Setting Price Limits” (March 2008), Ofwat. p.52 
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 The Use of IL Debt  

An inter-temporal mismatch between costs and revenues in the regulatory regime provides a 
theoretical reason for financeability adjustments and for a revenue-neutral approach (because 
if true, the company will earn “excess” cash in future periods). However, in practice this 
effect might not be material.  This is because RCV contains a portfolio of investments, some 
of which over-recover their associated financing costs and some of which under-recover in 
any particular year.  For a company in a steady-state, this timing issue will have no impact at 
all. 

We can see this from a simple example as set out in Figure 12.1.  In this example, we assume 
a company comprises a single asset with an initial purchase value of 100, and economic life 
of 10 years.  We further assume the asset is 100% debt financed.  Regulated returns are based 
on a real return, with the nominal interest costs rolled into the RCV, plus a current cost 
depreciation charge.  The company’s debt costs consist of a constant nominal principal 
payment of 10, and a nominal return on the debt outstanding.  As shown, in the first five 
years of the asset’s life, the company’s allowed revenues are less than its nominal debt costs.  
However, in the second half of the asset’s life, the company’s revenues exceed its financing 
costs.  For a company with a portfolio of assets with a variety of remaining lives, the 
inter-temporal timing issue will not be material.   

For an indexed tranche the debt costs are typically lower in the early years of the asset life, 
but as the notional principal increases over time (with typically positive RPI inflation) these 
debt costs increase.  In the context of a deflationary environment, indexed debt offers some 
protection from the pressure that would be placed on gearing and credit ratings by a declining 
RCV. However, while our analysis shows that around 25% of the industry’s debt is 
index-linked, this implies that about 85% of the industry’s RCV is not index-linked.132 As 
such, indexed debt is best viewed as a temporary solution to the financeability problem as it 
essentially either postpones debt service obligations into the future or temporarily mitigates 
the impact of deflation.  

                                                 
132  Calculation based on 60% notional gearing i.e. (100% - 25%) x 60% + (100% - 60%) = 45% + 40% = 85%. 
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Figure 12.1 
Time Profile of Regulated Revenues and Nominal Debt Costs 
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Source:  NERA analysis; Note: Investment = 100; Economic Life = 10 yrs; Nominal/real interest costs = 7.5% and 
5%. 

Our analysis of E & W water companies’ Regulatory Accounts showed that about 25% of 
existing debt is index-linked. This proportion has been increasing over time, consistent with 
the trend in the utilities sector generally.  As such, Ofwat may be tempted to expect that E & 
W water will utilise increased levels of IL debt in future. However, as shown in Section 8.4.3, 
current market conditions mean that it would be imprudent for Ofwat to consider a higher 
proportion of IL debt within E & W water companies’ balance sheets over PR09.  In their 
draft Business Plans, no water company has assumed any new issuance of index-linked debt 
to address financeability constraints.133 

Further, as noted above, since IL debt is only a temporary solution, Ofwat’s initial response 
to the financeability conundrum must be to ensure the cost of capital is adequate to ensure E 
& W water can maintain a credit rating consistent with the level of gearing Ofwat assume in 
its financial modelling (and in setting the cost of capital). 

 Equity Investment 

Another approach to financeability is for the regulator to assume that new capex not funded 
by internal resources will be funded by debt and equity in a way that maintains a constant 
capital structure.  This approach is the only one that is potentially consistent and transparent 
from one review to the next.  However it is only viable if several key criteria are met.  

Firstly, the cost of capital must include sufficient allowance for the cost of issuing new equity 
and debt.  Previous NERA analysis (2004) has shown that equity issuance costs are in the 

                                                 
133  Ofwat (02 October 2008) “Setting price limits for 2010-15: Overview of companies’ draft business plans”, p37. 
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region of 0.3% of the cost of equity finance.134 Evidence supplied by companies in 
consultation suggested the cost of raising equity had increased considerably: transaction costs 
associated with equity issuance are estimated to be about 5% (comprising about 3-4% 
underwriting fees and 1-2% other costs such as legal and accounting charges), though this 
would need to be amortised. 

Secondly, financial ratio projections must not only satisfy debt related ratios but minimum 
levels of target equity indicators as well. This is because companies must, in order to retain 
equity investors, be able to pay satisfactory dividends, which can be characterised by 
reference to a number of ratios such as dividend growth, dividend cover and dividend yield.  
The Water UK Investor Survey (2005) presented evidence showing that the three most 
important indicators considered by equity investors when making investment decisions are 
dividend growth, dividend yield and dividend cover.  

Even though it is possible that new equity could be a mechanism to deal with financeability 
issues, the fact that water companies (except UU) have not raised new finance through the 
issuance of new equity in practice suggests that this is not viewed as a cost-effective solution.  
In our consultations with companies on financeability mechanisms, no company reported 
plans to issue new equity and companies unanimously stated that new equity would only be 
issued in extraordinary circumstances.  In the 2008 Water UK Investor survey, only one 
respondent (out of 35) considered that rights issues or greater dividend retention was the 
correct regulatory assumption to deal with financeability issues. In their draft Business Plans, 
some companies have assumed equity formation either through an equity injection or retained 
earnings.135  More broadly we further note that equity issuance has fallen substantially in 
2008: UK utilities’ (defined broadly) equity issuance has totalled £1.2b to date in 2008 
compared to £5.75b in 2007. Further, there has been a fundamental shift in the types of 
issuance: IPOs share of total equity issuance has plummeted from about 33% in 2007 to 5% 
in 2008. The shift in the pattern of issuance reflects the difficulty new issuers have had in 
accessing markets and the relatively high cost of going-to-market presently. 

Our recommendation, therefore, is that new equity issues should be regarded as a last resort 
in Ofwat’s modelling of financeability at PR09 and Ofwat should not assume widespread 
new equity issuance across the industry, without significant consultation on the market 
appetite for new equity and the costs of issuance.   

If there is a need for Ofwat to assume new equity on a company specific basis, it must 
recognise that issuing equity imposes an additional cost, for which the company requires a 
revenue allowance (whether in the estimated WACC or otherwise). 

                                                 
134  Previous reports written by NERA for the UK water sector and electricity sector estimated an equity issuance costs 

premium of 0.3%, based on the “conventional approach” used to account for flotation costs in US regulatory 
proceedings.  This approach is based on a company/sector-specific formula (taking into account dividend forecasts, 
required cost of equity and other factors) which is cited in corporate finance textbooks such as Brigham and Gapenski 
(1991) and Morin (1994). See NERA (2004) “UK Electricity Distribution Cost of Capital: A Report for EdF.”   

135  Ofwat (02 October 2008) “Setting price limits for 2010-15: Overview of companies’ draft business plans”, p37. 
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Conclusion on Alternative Solutions to Financeability 

As we set out at the beginning of this chapter, the two primary possible causes of a 
financeability problem are an inter-temporal mismatch between revenues and costs and the 
failure to set an adequate cost of capital. We have shown that the inter-temporal mismatch is 
potentially immaterial. As such, the most likely explanation for the financeability issue is that 
the WACC has been underestimated.  That is, if the projected ratios are below the implicit 
ratios underpinning the WACC, then this provides a priori evidence that Ofwat has 
understated the WACC.  In this case, assumptions about equity injections or higher levels of 
index-linked debt are inappropriate (notwithstanding that these assumptions may be 
erroneous in the current market climate). Rather, the correct response is for Ofwat to revisit 
the different parameters in the WACC, and make an upward adjustment to ensure internal 
consistency.  Such an up-lift should not be offset at future reviews; the up-lift provides 
investors with the actual (internally consistent) expected rate of return for bearing risk. 

12.2. Setting the Appropriate Financial Ratios at PR09 

In this Section we set out the ratios that should be used in the financeability test. 

Our estimate of the E & W water industry’s WACC is predicated on an A- credit rating, and 
the comparable cost of debt.  This assumption is based on current credit rating (which are 
primarily in the range of A- (A3) to BBB+ (Baa1)), their current gearing, and their 
indications to us that they do not intend to materially alter their credit rating or gearing.136  
Further, we believe that targeting an A- rating is prudent as it provides some protection 
against negative revenue and cost shocks, as well as minimizing the cost of debt (see Section 
11). Importantly, as our analysis in Section 8.1 showed, the availability of debt – regardless 
of cost – at ratings below A- is currently jeopardized by the increased emphasis investors 
have placed on credit quality. In concluding on an A- rating we note that some companies 
have indicated to us that the appropriate rating may actually be A since this provides greater 
headroom against a potential downside shock, the consequences of which are potentially 
more serious than previously.  

In the next section we consider threshold ratios for A (A2) and A- (A3) ratings.  

12.2.1. Moody’s Threshold Ratios for E & W water 

Companies must maintain a satisfactory credit ratio to ensure ongoing access to capital at a 
cost that does not lead to undue charges for customers. Credit ratings are based upon several 
criteria aimed at measuring a company’s ability to meet its ongoing debt obligations. We 
present the relevant criteria Moody’s applies to rating regulated businesses in the UK in 
Table 12.2.137 A company’s rating reflects its performance across all relevant metrics, not just 
one. Accordingly, a company may still attain a particular rating even where it falls outside the 

                                                 
136  According to Moody’s only Severn Trent continues to have an A (A2) rating following recent downgrades of Yorkshire 

and United Utilities: see Moody’s (2008) “UK Water Sector: Industry Outlook”, p1, December. 
137  We focus upon Moody’s ratings because more information is publicly available than for Standard & Poor’s or Fitch. 

However, we expect other ratings agencies to apply broadly similar metrics in a parallel fashion. 



Cost of Capital for PR09 Financeability

 
 

NERA Economic Consulting 110
 

ranges shown for one (or even more) metrics. For example, a company may still be rated A1 
even if its debt to RCV ratio exceeds 50%. 

The net adjusted debt to RCV ratio (or regulated asset ratio) is Moody’s preferred measure of 
leverage, or net indebtedness.138 The adjusted interest cover ratio (ICR) “is a normalised cash 
flow-based measure of the financial flexibility of a water company to service, in terms of 
interest payments, its financial obligations”.139 The RAR and ICR are the two key metrics 
used by Moody’s “to assess and monitor the financial strength of a water company”. A third 
metric sometimes employed is the Retained Cash Flow (RCF) to Net Adjusted Debt ratio.140 
This is an alternative measure of leverage, which because it does not incorporate regulatory 
measures, is more easily comparable to other investment grade publicly listed companies. 

Table 12.2 
Moody's Regulated Business Credit Ratings 

 Net Adjusted Debt to 
RCV Ratio 

Adjusted Interest 
Cover Ratio 

Retained Cash Flow to Net 
Adjusted Debt Ratio 

A1 > 40% & < 50% > 2.5 & < 3.5 > 14% & < 18% 
A2 > 50% & < 60% > 1.8 & < 2.5 > 10% & < 14% 
A3 > 60% & < 68% > 1.6 & < 1.8 > 8% & < 10% 

Baa1 > 68% & < 75% > 1.4 & < 1.6 > 6% & < 8% 
Baa2 > 75% & < 85% > 1.2 & < 1.4 > 4% & < 6% 

Source:  Moody’s published research. Ratio guidelines are for ratings of stand-alone regulated business on a 
corporate basis. Actual ratings may be based on the consolidated financial risk profile of the group or reflect the 
benefits of structural enhancements. 

Table 12.3 shows that the ratios Moody’s applies are largely unchanged since PR04. The debt 
to RCV ratio consistent with an A3 rating (equivalent to Standard & Poor’s A-) has increased 
slightly to 68% at PR09 from 65% at PR04, while there have also been some small changes 
to the RCF / Net Debt ratio. Importantly, however, these changes have been to the division 
between A3 and Baa1 ratings, rather than to the overall boundaries delimiting these 
ratings - the ratios a company must meet in order to maintain a satisfactory credit rating in the 
eyes of Ofwat are unchanged between the two price reviews. 

                                                 
138  The RAR is defined as (Debt – Cash & Cash Equivalents)/RCV: Moody’s (2006) “UK Water Sector: Key Ratios Used 

by Moody’s in Assessing Companies’ Credit Strength”, March. 
139  Moody’s (2006); ICR = (Funds From Operations – Regulatory Capital Charges + Net Interest)/ Net Interest. The 

regulatory capital charges are Infrastructure Renewals Charge (IRC) and Current Cost Depreciation (CCD). 
140  The RCF/NAD ratio = (Funds From Operations – Dividends Paid) / (Debt – Cash & Cash Equivalents). 
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Table 12.3 
Moody's Regulated Business Credit Ratings at PR04 and PR09 

  PR04 PR09 

A3 > 60% & < 65% > 60% & < 68% Net Adjusted Debt to RCV Ratio 

Baa1 > 65% & < 75% > 68% & < 75% 

A3 > 1.6 & < 1.8 > 1.6 & < 1.8 Adjusted Interest Cover Ratio 

Baa1 > 1.4 & < 1.6 > 1.4 & < 1.6 

A3 > 7% & < 10% > 8% & < 10% Retained Cash Flow to Net 
Adjusted Debt Ratio 

Baa1 > 6% & < 7% > 6% & < 8% 

Source:  Moody’s published research. Ratio guidelines are for ratings of stand-alone regulated business on a 
corporate basis. Actual ratings may be based on the consolidated financial risk profile of the group or reflect the 
benefits of structural enhancements. 

In general Ofwat’s choice of ratios at PR04 appears to be still broadly consistent with the 
indicators that are used by credit rating agencies in assessing companies’ credit strength.  
However, there are clear differences across the rating agencies in the emphasis that is given 
to different ratios.  Whilst Moody’s rating agency focuses on the post depreciation adjusted 
interest coverage, Standard and Poor’s rating reports141 typically focus on FFO interest 
coverage, while Fitch IBCA appear to place more emphasis on a post maintenance ICR ratio 
arguing that there is increased divergence between the theoretical CCD and actual cash 
maintenance spend as a result of such factors as Ofwat’s broad equivalence methodology.142   

If equity issues are to be considered as a financeability mechanism, it is therefore important at 
PR09 that Ofwat’s tests on bankability reflect those indicators of the financial stability of 
companies important to equity investors in addition to those assessed by ratings agencies in 
determining credit ratings.143   

12.3. Conclusion 

This section discussed financeability issues.  We make the following concluding remarks:   

 There are two potential reasons why a company might require a financeability adjustment 
to ensure that is meets prescribed ratios:   

– first, as a consequence of an inter-temporal mismatch between real regulated returns 
and nominal interest costs or  

                                                 
141  For example, see Standard and Poor’s (August 2004) “Three Valleys Water Plc” and Standard and Poor’s (August 

2004) “Wessex Water Services”.   
142  FITCH IBCA (January 2004) “UK Water Sector – Topical Questions Answered”. 
143  By contrast to the UK, regulated utilities in the US regularly issue new equity to maintain balance sheets in two ways: 

(a) employee stock options and incentive plans (which generally account for up to 3-4 percent of new equity annually 
for companies with such plans; and (b) periodic major equity issuances, of perhaps 10-20 percent new equity, coming 
generally every 5 to10 years.  The use of equity to fund investments alleviates the inflation-payment mismatch problem 
associated with nominal debt, since dividends implicitly include an inflation allowance commensurate with an IL return 
on the RCV.   
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– second, because the regulator has under-estimated the WACC.   

 For most companies, the first effect is unlikely to be material.  If the adjustment is 
required to ensure internal consistency of projected ratios and the ratios underpinning the 
WACC, there is no justification for clawing back this uplift at future reviews. Further, 
market remedies such as equity issuance and index-linked debt may theoretically resolve 
this issue, but in practice are currently unavailable or available on a limited basis. As such, 
Ofwat’s first step to resolving any financeability shortfall should be to revise upward the 
allowed rate of return. 

 At PR04 Ofwat assessed financeability by reference to the following financial ratios: 
funds from operations (FFO) to interest; retained cash-flow to debt; and, debt to RCV.  
Ofwat have signaled they will base their assessment of financeability on the same ratios at 
PR09.  This selection of metrics is satisfactory – though E & W water companies have 
indicated to us that Ofwat may also wish to consider PMICR and FFO/Debt ratios – as it 
is consistent with those considered by the rating agencies.  The critical issue for 
transparency of Ofwat’s financeability tests is for Ofwat to explicitly set out the 
thresholds of the ratios used in the financeability test.  The financeability test should 
target a level of ratios consistent with the credit ratings underpinning the WACC.  We 
have estimated a WACC based on debt costs on the basis of E & W water maintaining an 
A- rating.  Thus, for internal consistency E & W water’s financial ratio projections should 
be consistent with A- ratings.  Specifically, we note the following should hold: 

– The PR09 period average ratios should be at least equal to the mid-point of the range 
of values associated with an A3 rating (see Table 12.4); and 

– For all years the minimum values should be higher than the values associated with the 
threshold A3/Baa1 (see Table 12.4). 

Table 12.4 
Financial Ratios Consistent with an A/A- Rating 

 Adjusted Net 
Debt: RAB Adjusted ICR RCF to Net Debt 

Average: (Mid-Point of A3 Range) < 64% >1.7x > 9% 

Minimum (Threshold:  A3/Baa1) < 68% > 1.6x > 8% 

Source:  NERA analysis of Moody’s published research. 
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13. Weighted Average Cost of Capital Using Market-to-
Asset Ratios 

This section sets out evidence on recent Market to Asset Ratio (MAR) values and their 
implications for the cost of capital for E & W water at PR09.   

During the first half of AMP4, market values of regulated assets of listed WaSCs traded at 
premiums to their RCVs.  At the time, Ofwat was concerned that observed MARs of 
significantly greater than 1.0 could be a sign of regulatory generosity with respect to the 
allowed rate of return.   

In our June report, we showed that aside from investors’ expectations about the divergence of 
the cost of capital from the allowed regulated rate of return, a variety of incentive 
mechanisms within the regulatory framework can reasonably explain market premiums in the 
range of 6% - 14%.  Further, we showed that MARs cannot be estimated precisely due to the 
uncertainty surrounding the valuation of the non-regulated assets held by listed WaSCs.  
Against this backdrop, we concluded that observed MARs greater than 1.0 did not give a 
clear indication that the allowed regulated rate of return is higher than the cost of capital.  In 
our June report, we showed that the implied cost of capital from observed MARs at the time 
was at best a wide range, with Ofwat’s allowed rate of return of 5.1% being the mid-point of 
this range. 

We have updated our MAR analysis taking into account data up to the beginning of 
December 2008.  Our analysis shows that MARs have fallen significantly since March 2008 
(the cut-off point of our June report) with the aggregate MAR at 1.0 and some company 
MARs below 1.0. 

The remainder of this section is structured as follows:  Section 13.1 presents our updated 
analysis of MARs for the listed WaSCs.  Section 13.2 contains a model of the relationship 
between WACC and MAR and discusses the range of WACC implied by observed MARs 
over AMP4.  Section 13.3 presents evidence on the impact of an infrastructure bubble, with 
focus upon recent acquisitions in the E & W water and utilities sectors and trends in market 
valuations.  Section 13.4 concludes. 

13.1. E & W Water MARs 

The MAR is the ratio of the market value of regulated business to its regulatory capital 
value (RCV) and can be expressed algebraically as follows: 

(13.1)  
RCV

activity) regulated (ofDebt Net CapMarket MAR +
=  

The market value of the regulated business is calculated as the sum of the market value of net 
debt and the market value of equity.  The values of net debt and equity should relate to the 
value of regulated business only. In practice, the presence of significant non-regulated 
business can lead to uncertainties in the valuation of non-regulated assets, which can distort 
the calculation of MARs.  We addressed those issues in detail in our June report. 
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Figure 13.1 presents MARs for each of the listed WaSCs and an aggregated MAR over the 
period from April 1998 to December 2008.144 

Figure 13.1 
Market to Asset Ratios for Listed E & W WaSCs 
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Source: NERA analysis of Bloomberg and Ofwat data and analyst reports. Aggregate MAR constructed by 
summing RCV, EV and non-regulated businesses across companies, then applying our MAR formula. Price 
review periods are between the release of the ‘Setting price limits’ document and the publication of the Final 
Determination. 

Table 13.1 presents the range and average MARs for the six listed WaSCs over AMP3 and 
AMP4 (up to December 2008). 

                                                 
144  We consider six WaSCs which have been listed over some part of PR04: Severn Trent, United Utilities, Northumbrian, 

Yorkshire (Kelda), SouthWest (Pennon) and Anglian (AWG). We calculated the MAR by subtracting an estimate of the 
market value of the non-regulated business from enterprise value to derive an estimate of the market value of the 
regulated water business. This ‘value of regulated business’ is then divided by RCV (in current prices). Enterprise 
values are from Bloomberg; the market value of non-regulated business is based on analyst valuations. RCV is from 
Ofwat publications. 
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Table 13.1 
Average MARs 

 AMP3 AMP4 
 Range Average Range Average 
Yorkshire1 0.74 - 1.03 0.90 0.95 - 1.28 1.11 
Anglian2 0.73 - 1.01 0.90 0.94 - 1.08 1.00 
South West 0.58 - 1.17 0.91 0.97 - 1.33 1.11 
United Utilities 0.75 - 1.09 0.96 0.87 - 1.30 1.10 
Severn Trent 0.73 - 0.96 0.86 0.92 - 1.27 1.06 
Northumbrian3 0.92 - 1.03 0.98 1.03 - 1.19 1.12 
WaSC Aggregate 0.82 – 1.00 0.91 0.99 - 1.20 1.08 
Source:  Bloomberg, Ofwat data, analyst reports and NERA analysis. Note: (1) Yorkshire’s MAR is not calculated 
for March 2008 due to de-listing of Kelda following takeover; (2) Anglian’s MAR for AMP4 calculated only until 
December 2006 when de-listed; and (3) Northumbrian’s MAR over AMP3 calculated from May 2003 when first 
listed. 

Figure 13.1 and Table 13.1 show the following: 

 MARs of less than 1.0 have been observed in the late 1990s following PR99, which was 
widely considered to be a harsh review; 

 From 2004 onwards, MARs started to trend upwards.  During the time, investors expected 
Ofwat to take a more balanced approach to the WACC at PR04. 

 Over AMP4, there is a large degree of volatility in MARs and that there is considerable 
dispersion of MARs across companies.  The aggregate MAR has ranged between 0.99 – 
1.20, with the average aggregate MAR being 1.08.   

 Since March 2008, MARs have fallen sharply (see Figure 13.1).  The aggregate MAR has 
decreased from a level of around 1.2 at the beginning of 2008 to around 1.0 at December 
2008.  The significant fall in aggregate MAR since the beginning of 2008 coincides with 
the fall in stock prices worldwide. 

We note that the calculation of MAR requires some estimate of the value of the non-regulated 
business.  For this purpose we have relied upon reported valuations provided by City analysts.  
In our June Report, we showed that different analysts can produce significant different 
valuations ranging ±20% for the same entity at similar points in time.  This means there is 
some degree of uncertainty with respect to the MARs presented in this analysis, and the ‘true’ 
MARs can be higher or lower than the values presented in this section. 

13.2. Implications for the Cost of Capital 

In this section we highlight the difficulties in assessing the implications for the cost of capital 
using observed MARs presented in Figure 13.1 above. 
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The gap between the observed market value of assets and the RCV may arise for the 
following two reasons:145 

1. Investors’ current and future beliefs of the difference between the regulated allowed rate 
of return on assets and the market cost of capital; and 

2. Investors’ current and future expectation of allowed additional cash flows (or penalties) 
over and above of what is reflected in current and future price limits. 

Various regulatory mechanisms in the E & W water regulatory framework provide a potential 
source of additional allowed revenues and penalties.  These schemes generally relate to the 
regulator’s attempt to incentivise companies to outperform the quality and quantity targets 
underlying the price limits set by the regulator.  There are three relevant sources of 
information that investors will draw on in forming their expectations of companies’ 
outperformance of the regulatory contract: 

 Analyst reports:  We have updated our review of recent analyst reports. Our review shows 
that analyst generally assumes opex outperformance in the rage of 1-3% p.a. and capex 
outperformance in the range of 2.5 – 5.0% p.a. 

 Investors will also take into account, to some extent, historical levels of realised 
outperformance to inform forward looking expectation.  Overall opex outperformance 
was around 2% p.a. since privatisation and around 0.6% p.a. over AMP3. 

 Finally, we assume that investors take into account Ofwat’s view of expected company 
outperformance.  Ofwat’s identification of the “carrot” element (as opposed to the 
“stick”) in assessing efficiency improvements represents Ofwat’s view of outperformance.  
For example at PR04, Ofwat assumed only half of the 2.4% p.a. opex efficiency 
improvements in price limits. 

In Appendix I we list the different incentive schemes within Ofwat’s regulatory framework 
and show plausible outperformance assumptions, based on investors’ expectations as set out 
in analyst reports, company statements and historic levels of performance. 

We constructed a financial model in order to assess the impact of various regulatory incentive 
mechanisms on MAR.  Based on our detailed financial model, Table 13.2 shows the NPV of 
the additional allowed revenues of the value drivers listed in Appendix I as a percentage of 
the RCV.  Our best “guess” is that expected out-performance could explain a MAR in the 
range of 1.06 – 1.14, but we note that there is a large confidence interval around this range.  

                                                 
145  We do not consider the (very real) possibility that some investors do not understand the intricacies of the regulatory 

environment (as set out the somewhat complicated formulae and extended list of relevant factors) and accordingly 
incorrectly value the companies they invest in. 
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Table 13.2 
MAR Explained by Key Value Drivers 

  
Outperformance 

Assumption 
Impact on  

Market Value 
  AMP4 post-AMP4 % of RCV 
Opex Outperformance (% p.a.) 1.0 - 3.0 1.0 - 3.0 4.8 - 11.8 
Capex Outperformance (% p.a.) 2.5 - 5.0 2.5 - 5.0 0.2 - 0.3 

Tax Outperformance 
5% higher 

gearing no outperf. 0.3 
OPA (% every 5 years) -1.0 - 0.5 -1.0 - 0.5 -0.8 - 0.4 
Financeability (% p.a.) 0.3 0.0 1.4 
Other factors ? ? ? 
MAR explained by outperformance   5.8 - 14.2 
Source:  NERA analysis. 

Implications for the Cost of Capital from the Average MAR over AMP4 

As set in Table 13.1, over AMP4 the aggregate MARs for the sector of listed companies 
ranges from 0.99 – 1.20.  Table 13.2 shows that of this range 0.06-0.14 can be explained by 
factors other than the difference between the regulated allowed rate of return and investors’ 
expectation of the cost of capital, leaving a range of MARs of 0.85 - 1.14 unexplained.  

However, we do not know what investors assume about the regulated allowed rate of return 
post AMP4.  If we assume that investors’ expect Ofwat to correct for the difference in the 
regulated allowed rate of return and the cost of capital post AMP4, then the implied market 
cost of capital (real post-tax WACC) could lie anywhere in the range of 2.1-8.6% (see Table 
13.3 below).   

If, on the other hand, investors expected that the wedge between the regulated allowed rate of 
return and the cost of capital persists in perpetuity, the implied market cost of capital would 
lie in a range of 4.7-5.6% (see Table 13.3 below).  However, rational investors are highly 
unlikely to expect that a difference in the regulated allowed rate of return and the cost of 
capital persists in perpetuity.  

Table 13.3 
Implications for the Cost of Capital 

(Average MAR over AMP4) 

Observed Sector MAR over AMP4 0.99 - 1.20 
Premium Explained by ‘Additional Revenue’ 0.06 - 0.14 
MAR "Unexplained" 0.85 - 1.14 
  
Implied cost of capital (post-tax WACC, %)  
Ofwat corrects allowed RoR after next regulatory period to reflect CoC 2.1 – 8.6 
Gap between allowed RoR and CoC persists in perpetuity 4.7 - 5.6 
Source:  NERA analysis. 
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This analysis shows the MAR evidence over AMP4 implies a very wide range for the cost of 
capital. MAR analysis cannot, therefore, be used mechanistically to set the cost of capital at 
PR09.  

Implications for the Cost of Capital from Current MAR  

Figure 13.1 shows that the aggregate MAR currently trades at around 1.0.  In the absence of 
an operational outperformance assumption, a MAR of 1.0 would indicate that the current and 
expected regulatory rate of return is set equal to the cost of capital.   

However, our updated analysis of recent analyst reports (see Appendix I) indicates that 
investors’ still expect companies to outperform.  In fact, our review of recent analyst reports 
indicates that investors’ expectations for operational outperformance have not materially 
changed since the beginning of this AMP.  As set out in Table 13.3 above, a premium in the 
range 0.06-0.14 is still likely to be expected by investors, due to operational outperformance 
expectations.  Prima facie, this suggests that the expected regulatory rate of return is below 
the cost of capital. 

With the price review only one year away, current MARs will clearly reflect expectations of 
the outcome of the forthcoming price review.  Therefore, in order to make any judgment on 
the cost of capital we need to make an assumption of the expected regulatory rate of return at 
PR09.  The 2007 investor survey showed that the majority of investors expected Ofwat to set 
the regulated rate of return in the range of 4.5-4.7%.  We use the mid-point of this range of 
4.6% as our assumption regarding investors’ expectation of the future regulatory rate of 
return.  

Table 13.2 shows that of this range 0.06-0.14 can be explained by factors other than the 
difference between the regulated allowed rate of return and investors’ expectation of the cost 
of capital.  The implication on the cost of capital based on current MARs of around 1.0 is set 
out in Table 13.4. 

Table 13.4 
Implications for the Cost of Capital 
(Current MAR at December 2008) 

Observed current MAR (beginning of December 2008) 1.0 
Premium Explained by ‘Additional Revenue’ 0.06 - 0.14 
MAR "Unexplained" 0.86 – 0.94 
  
Implied cost of capital (post-tax WACC, %)  
Ofwat corrects allowed RoR after next regulatory period to reflect CoC 5.6 - 7.1 
Gap between allowed RoR and CoC persists in perpetuity 4.8 - 5.0 
Source:  NERA analysis; Note: based on the assumption of an expected regulatory allowed rate of return of 4.6% 
at PR09. 

If we assume that investors’ expect Ofwat to correct for the difference in the regulated 
allowed rate of return and the cost of capital post AMP5, then the implied market cost of 
capital (real post-tax WACC) could lie anywhere in the range of 5.6-7.1% (see Table 13.4 
below).  We note this range is significantly higher and outside the range we are currently 
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proposing for the cost of capital (real post-tax WACC) of 4.7-5.3% (see Table 10.2).  
However, the interpretation of current MARs is complicated by the following facts: 

 With the price review only one year away, current MARs will clearly reflect expectations 
of the outcome of the forthcoming price review.  Therefore, in order to make any 
judgment on the cost of capital we need to make an assumption about the expected 
regulatory rate of return at PR09, which adds additional uncertainty and imprecision to 
the implied cost of capital. 

 To the degree the current MARs are a reflection of the general bearish market sentiment 
and hence are not based on fundamentals, any implications for the cost of capital will be 
necessarily flawed.  In this case, we would expect MARs to be volatile and eventually to 
return back to levels justified by fundamentals. 

Due to this severe complication, we do not place any weight on the interpretation of current 
MARs.  We propose to monitor MARs closely and in particular in the run-up to PR09 as 
potential additional market based evidence on the cost of capital. 

13.3. Evidence of an “Infrastructure Bubble” 

In our June report, we presented evidence on an “infrastructure bubble” which was a key 
driver of MARs during the first half of AMP4.  MARs during this period traded significantly 
above 1.0.  These premiums could not be explained by reasonable assumptions of expected 
opex and capex outperformance.   

To demonstrate the existence of a widespread “infrastructure bubble” during the first half of 
AMP4, we drew on the following market evidence:  

1. We showed that high transaction premiums had not been restricted to the E & W water 
sector, but had also been observed in other UK regulated utilities and other jurisdictions, 
notably in Australia; 

2. Infrastructure type assets had seen more pronounced increases in MARs over the recent 
past than a control group of similar capital intensive assets (which were, however, not 
classified as infrastructure type assets). 

The “infrastructure bubble” has been driven primarily by the liquidity and availability of 
cheap debt during the first half of AMP4.  As debt markets have dried up and spreads have 
increased significantly with the onset of the financial crisis in the third quarter of 2007, 
corporate M&A activity has decreased substantially.  However, we note that institutional 
investors and in particular pension funds still have strong demand for infrastructure type 
assets, which are attractive to these types of investors due to their long-term nature and stable 
inflation-linked cash flows, which provide a very good match for long-dated liabilities.  This 
means we would still expect pension funds to pay a premium for infrastructure type assets. 
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13.3.1. Evidence from Transaction Premiums 

In this section, we examine premiums to regulated asset values (i.e. the premium the acquirer 
paid over and above the regulated asset value) from transactions involving UK and 
international utilities.  We note that there has been no sizeable transaction in the regulated 
utilities sector since March 2008.  The primary reason for this is the limited availability of 
debt and the increased funding costs, which were the drivers of the many transactions over 
the first half of AMP4. 

Figure 13.2 plots utilities sales’ premiums over time for E & W WaSCs and other UK utilities. 
There is a pronounced upward trend in acquisition premiums for WaSCs over the period 
shown.146   

Figure 13.2 shows a level-shift in valuations between the early part of this decade (during 
AMP3) where acquisition prices generally closely corresponded to regulated asset values, and 
the first half of AMP4 when buyers have been willing to pay well in excess of RCV. 

Figure 13.2 
Transaction Premiums: % of RAV 
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146  We do not consider WoCs in this analysis since WoCs may attract a small company premium, and WoCs typically have 

a larger proportion of non-regulated business which increases uncertainty about valuations and hence MAR calculations. 
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Acquisition premiums are not confined to the UK.  We have arrayed a range of international 
transactions, primarily from Australia; numerous recent E & W water acquisitions have been 
funded (or part funded) by Australian infrastructure or pension funds, which suggests either 
that E & W water companies have been viewed as relatively cheap compared to Australian (if 
not on a wider geographical scale) infrastructure assets, or that the availability of suitable 
domestic investments has diminished. In either case it is strong evidence of the global 
demand for infrastructure assets, particularly within mature well-functioning regulatory 
frameworks.  

Figure 13.3 shows average transaction premiums for E & W WaSCs, UK utilities and 
international utilities from 2000-2008. Transaction premiums for E & W WaSCs have 
increased considerably on average, from less than 0% to 28%, over the periods shown.  There 
has also been an increase, though less pronounced, in average premiums paid for other UK 
utilities, from 16% to 26%, while transaction premiums internationally have been even higher 
at over 50% since 2000.  This pattern of UK and international valuations (which, as we noted 
above, are Australia-centric) is consistent with infrastructure and pension funds increasingly 
searching abroad for appropriate investments.  

Figure 13.3 
Utilities Transactions: Average Premiums to RAV 
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13.3.2. Trends in Valuations 

In this section, we compare the valuations of other infrastructure assets to the E & W water 
sector. Specifically we looke at: 

 European water companies, and;147 

 ‘Other multi-utilities’, which comprise European and UK multi-utilities where more than 
20% of total revenue is earned from regulated utilities.148 

These other utilities (i.e. European water and utilities) share many features of E & W water 
companies: all are infrastructure owners and operators and most are regulated. These 
companies should all share similar risk profiles and underlying business structures, 
particularly regarding steady long-term cash flows from low-risk long-lived assets. 

We used our definition of MARs for E & W water as set out in the Equation above.  For other 
infrastructure assets where regulated asset value is not available, we used Enterprise Value 
(EV) to Book Value (BV) of total assets as a comparable valuation multiple.  We note that 
EV to BV is not the same valuation multiple as MARs, since book value of total assets is 
based on historic cost accounts (whereas MAR reflects current costs).  However, since we are 
primarily interested in general trends, we consider that the trend in EV to BV should be a 
good proxy for trends in MAR. To focus upon these trends we constructed an index of the EV 
to BV ratio.  

We are interested in the distinction between infrastructure and non-infrastructure companies. 
To this end we included a set of non-infrastructure blue-chip UK stocks as a ‘control’ 
group.149 These companies share many characteristics of regulated companies, such as low 
business risk, mature business models, stable asset structures, and stable and moderate 
long-term growth rates. 

                                                 
147  Comprises Parisienne Chauffage Urbain, STE Des Eaux De Douai SA, Veolia Environment, Fernheizwerk Neukoelln 

AG, Hydrotec AG, Gelsenwasser AG, Aguas de Barcelona (class A), Athens Water Supply & Sewage and 
Mediterranea Delle Acque SPA. 

148  Comprises Red Electrica de Espana, TERNA, Elia, Energias de Portugal, Viridian Group, Scottish Power, ACEA, Gas 
Natural, ACSM Como, Snam Rete Gas , Enagas, Endesa, Union Fenosa, Fortum Oyj, Enel, A2A, Iberdrola, Scottish & 
Southern Energy, Electricité de France, Amga, Gaz de France, E.On, RWE and Edison. 

149  The composition of this group draws on Zalewska (2000) and comprises Blue Circle Industries, BOC Group, Boots, 
British Airways, Cadbury Schweppes, Diageo, Granada Compass, ITV, ICI, Marks & Spencer, P & O Steam 
Navigation, Tate & Lyle and Tesco. 
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Figure 13.4 
Enterprise Value to Book Value 
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Source: NERA calculations with Bloomberg and Ofwat data and analysts’ reports. Sectoral indexes are 
constructed using enterprise value weights; 31/12/2007 = 100. 

Figure 13.4 shows the valuation trend of E & W water, other European utilities and the 
control group over a period from January 2000 to December 2008.  The trend growth rate of 
the two infrastructure groups is fairly similar, but the non-infrastructure control group 
exhibits a substantially different (essentially stagnant) trend growth rate.  Over the recent 
months, MARs of E & W water and other European Utilities have decreased, where as the 
MAR of our control group has stayed stable over the same period. 

13.4. Conclusion 

In this Section we provided updated evidence on E & W WaSC MARs.  Our analysis shows 
that the industry aggregate MAR has decreased from around 1.2 at the beginning of 2008 to 
1.0 in December 2008 and some individual MARs of WaSCs now trade below 1.0.  The 
average aggregate MAR over AMP4 is around 1.1. 

Rational investors can reasonably expect MARs to be greater than 1.0, because Ofwat’s 
regulatory regime provides incentive mechanism which allows the company to generate cash 
flows over and above what is assumed in price limits.  We show that under reasonable 
outperformance assumptions investors can expect MARs in the range of 1.06 – 1.14, 
assuming no divergence between the regulated allowed rate of return and the cost of capital.  
Further, we argued that MARs cannot be estimated precisely due to the uncertainty 
surrounding the valuation of the non-regulated assets held by listed WaSCs.   
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We assessed the implication for the cost of capital based on observed MARs.  Our analysis 
shows the following: 

 Drawing on average MARs over AMP4, we show that the implied market cost of capital 
(real post-tax WACC) could lie anywhere in the range of 2.1-8.6%.   

 Drawing on current MARs (as of December 2008), we shows that the implied market cost 
of capital (real post-tax WACC) could lie in the range of 5.6-7.1%. 

The interpretation of current MARs is difficult.  To the degree the current MARs are a 
reflection of the general bearish market sentiment and hence are not based on fundamentals, 
any implications for the cost of capital will be necessarily flawed.  In this case, we would 
expect MARs to be volatile and eventually to return back to levels justified by fundamentals. 
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Appendix A. Relative Risk of the England and Wales 
Water Industry 

This Appendix presents key considerations for a qualitative assessment of the relative risk 
profile of the England and Wales water sector in comparison with other UK regulated sectors 
in order to inform the estimation of the cost of capital for the water companies at PR09.  We 
compare the England & Wales water sector to UK gas and electricity transmission and 
distribution, BAA designated airports (Heathrow and Gatwick) and National Air Traffic 
Services (NATS). 

A.1. Relevant Risks in the Estimation of the Cost of Capital 

We consider three types of risks that are important for the allowed rates of return set by the 
regulators: 

 “Beta Risks”:  according to the CAPM, many risks can be avoided by diversification and 
investors will not require a premium for being exposed to these types of risk.  However, 
those risks that cannot be eliminated through diversification are described as “beta” risks 
(or “systematic” risks).   

 “Asymmetric Risks”:  the CAPM model in its basic form cannot take account of skewed 
risks such as downside asymmetric risks where the perceived distribution of possible 
outcomes is asymmetric around the mean, with either greater likelihood of the upside or 
greater likelihood of the downside.   

 “Regulatory Uncertainty”:  real options theory tells us that additional returns might be 
required to incentivise investment depending on the amount of regulatory risk and its 
potential to decline over time.150,151  We measure regulated companies’ exposures to 
general regulatory risks that may be expected to raise the hurdle rates on investments by 
analysis of free cash flow forecasts.  Low levels of free cash flows delay the return of 
funds to the investors, increasing exposure of these cash flows to general regulatory risks.  
Large investment programmes commit the company to short term cash outflows.  
Differences in investment programmes across industries therefore give rise to different 
exposures across industries to general regulatory risks.   

                                                 
150  Options theory recognises that an investment may be irreversible, but may be undertaken in any one of a number of 

periods. It therefore has the characteristics of an option contract, which can be called once at any time during its period 
of validity.  In these conditions, an increase in the volatility of returns from calling the option (i.e. the regulatory risk to 
returns on investment) raises the value of retaining the option (i.e. of not investing).  Thus, uncertainty and regulatory 
risk increases the incentive to delay investment until more information becomes available.  To encourage investors to 
invest now, investments must offer the prospect of a higher return.  Hence, regulatory risk increases the cost of capital, 
i.e. the return needed to attract investment. 

151  The real options approach to investment decisions is based on work undertaken by Dixit and Pindyck (D&P) (1994).  
This work compares a firm’s opportunity for investment with a financial option.  D&P argue that the opportunity to 
invest is essentially a call option and, of itself, has a value.  D&P identify three conditions which are necessary for the 
application of the real option approach.  These are: (i) irreversibility in that investment costs are totally or partially sunk 
and cannot be recovered in full if the project is later abandoned; (ii) continuing uncertainty over future revenue; and (iii) 
the possibility of delay in that if a firm decides not to invest in the current period it retains the option of carrying out the 
project at a later date. 
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We have reviewed each sector’s regulatory framework in detail to identify and understand the 
main sources of risk that affect investors’ required rates of returns.  Our analysis focuses on 
beta risk factors as these most clearly impact on the cost of capital.  Beta risks are also more 
comparable across sectors than some other types of risks.152   

A.2. Beta Risks 

In this section we present a qualitative assessment of the relative exposure of the water 
industry to risk factors correlated with general market conditions: demand and revenue risk 
(including bad debt risk), operational leverage and input price risk.  

A.2.1. Demand and Revenue Risk 

Nature of the demand and its correlation with the business cycle 

The nature of the demand and its correlation with the business cycle determines the incidence 
of macro-economic conditions on the level of demand for the different services.  In order to 
measure the impact of the business cycle on demand we study the income elasticity of 
demand (IED) for the different services.  The IED measures the change in the quantity 
demanded of a good as a result of a unitary change in the income of the consumer.  As 
income is correlated with the business cycle, IED provides a good estimate of the 
responsiveness of demand to changes in macroeconomic conditions.  The table below 
presents different estimates of income elasticity of demand for the different services.   

Table A.1 
Estimates of Income Elasticity of Demand across Sectors 

Service  Income Elasticity of Demand (IED) 
Estimates 

Source 

Air transport 1.5 -1.8 CAA Report “Demand for Outbound Leisure Air Travel and its 
Key Drivers” (2005) 

Electricity 0.131 (0.10-0.20) Baker et al. (1989) Modelling household energy expenditure 
using micro-data. Range based on review of literature. 

Gas 0.115 (0.10-0.20)  Baker et al. (1989) Modelling household energy expenditure 
using micro-data. Range based on review of literature. 
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Water  0.092 (0.10-0.20)  Nauges et al. (2000) Privately Operated Water Utilities, 
Municipal Price Negotiation, and Estimation of Residential 
Water Demand: The Case of France. Range based on review 
of literature. 

Sources: Baker, P., Blundell, R. and Micklewright, J. (1989). “Modelling household energy expenditure using 
micro-data”, Economic Journal, vol. 99(397) (September).  Nauges, C. and A. Thomas (2000) “Privately 
Operated Water Utilities, Municipal Price Negotiation, and Estimation of Residential Water Demand: The Case of 
France”, Land Economics, Vol. 76, No. 1, pp. 68-85. Civil Aviation Authority (2005) “Demand for Outbound 
Leisure Air Travel and its Key Drivers”. 

                                                 
152  We note that other categorisations of risks are possible.  For example, respondents to the Water UK Investor 

Survey 2008 identify four types of risk facing the water industry over AMP5:  (i) regulatory risks, (ii) management risk 
(management’s ability to meet its capex and opex commitments and targets), (iii) force majeure risk and (iv) political 
risk.  According to this survey, the most important risk perceived by the investors is “regulatory risk”, and its 
importance is seen to have increased with respect to previous surveys.  However, “regulatory risk” could mean a 
number of different things, and arguably all risks facing regulated companies can be classified as regulatory risks since 
it lies within the powers of regulators to alter companies’ risk exposures through the regulatory framework.  We choose 
to categorise risks in a slightly different, more specific, way than the WUK Investor survey for the purpose of this study.  
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The table shows that the domestic demand for utilities’ services is inelastic (i.e.: changes in 
the income barely affect the level of consumption for these services).  In contrast, air 
transport demand is elastic and is therefore more exposed to demand risk.   

However, these estimates of IED only capture the potential volatility of household demand.  
Industrial demand is likely to be more responsive to changes in the economic cycle, i.e.: 
companies may invest in water efficiency solutions such as water reuse or auto-generation of 
electricity when facing an economic downturn.153 

Price Control Mechanisms and Demand Risks 

The form of the price control mechanism and the revenue correction mechanism can 
exacerbate or alleviate the impact on companies’ revenue of changes in demand arising from 
changes in the business cycle.  Different price control formulae (price caps vs. revenue caps) 
imply different allocations of volume risks (i.e. the revenue the companies receive when the 
level of outturn demand differs from that projected in setting allowed revenues/prices) 
between the company and its customers.  Under average price caps, prices are set and 
revenues vary with changes in demand.  This implies that companies bear all volume risk 
between reviews.  In contrast, under revenue caps, revenues are set and changes in demand 
are adjusted via prices to guarantee the allowed level of revenues.  Customers bear all volume 
risks (through price volatility) and companies are insulated from unanticipated variations in 
demand.  

Companies in different sectors are regulated under different price control mechanisms.  Table 
A.2 presents an overview of the different price control mechanisms across sectors and their 
main features affecting the companies’ exposure to demand risk.  Note that this classification 
measures the impact of the demand on the gross level of revenues.  The extent of net revenue 
risk companies are exposed to also depends on the companies’ cost structure and how costs 
vary with demand.154  

As shown in Table A.2, BAA designated airports and NATS present the highest exposure to 
volume risks as these companies are regulated through a price cap.155  Gas and electricity 
transmission and distribution are regulated under a (hybrid) revenue cap that reduces 
companies’ exposures to volume risk by allowing for over- and under-recovery in the 
following year.  For PR09 Ofwat will change the form of price control (from a price cap to a 
form of revenue cap) by introducing a mechanism that will correct for such revenue over- or 
under-recovery at each price review in net present value terms.  Therefore, gas, electricity 
and water will all be regulated under a revenue cap which largely protects companies from 

                                                 
153  For example, the World Bank assumes an income (GDP) elasticity of electricity demand of 0.8 in developed countries 

(see World Bank (2004), “Central Asia, Regional Electricity Export Potential Study”, Appendix Volume, p. 15).  This 
indicates that industrial electricity demand exhibits higher income elasticity than domestic electricity demand, which is 
likely to be the case also for gas and water. 

154  Note that the extent of net revenue risk companies are exposed to also depends on the companies’ cost structure and 
how costs vary with demand.  If a high proportion of costs is fixed, a fixed revenue control would insulate companies 
from volume risk as their gross and net revenues will not be affected by changes in demand.  In contrast, if a high 
proportion of costs is linked to the level of volume, a fixed revenue control would expose the company to earnings 
volatility as changes in demand will cause cost changes while revenues remain constant. 

155  NATS is regulated through a hybrid form of price control under which NATS bears 50% of volume risk.  
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volume risk although the time-frame for cost recovery differs.  Consequently, there is more 
potential for imbalances in between price reviews in the water sector compared to the 
electricity and gas sectors.   

Table A.2 
Price Control Mechanisms across Sectors 

 Sector  Type of Price Control  Comments 
BAA designated 
airports 

Price Cap  
(based on revenue yield 
approach) 
 

 Full exposure to volume risk. 
 Correction factor with a 2 year lag ensures that average 

revenue per passenger is equal to the allowed charge per 
passenger. 

NATS Hybrid Revenue/ Price Cap 
(revenue driver: distance 
travelled) 
 

 50% exposure to volume risk (allowed revenues based on a 
50/50 fixed/variable split). 

 Risk mitigant mechanism: if volumes fall below 80% of the 
central forecast exposure to volume risk is reduced to 20%. 

Water Revenue Cap correcting for 
past recoveries at next 
review (PR14 for the period 
2010 and 2015). 
 

 New price mechanism to be introduced in PR09. 
 Revenue cap combined with a mechanism that corrects for any 

revenue over- or under-recovery at each price review in net 
present value terms. 

 Price cap largely protects companies from demand risks. 
 Quinquennial revision does not eliminate short term financial 

risk to meet demand before the price review i.e.: from actual 
measured demand differing from forecast and from actual 
meter optants (customers switching from unmeasured to 
measured supplies).156 

 Proportion of customers outside the Tariff Basket represents 
approximately 6% of turnover. 

Electricity 
Distribution 

Hybrid revenue cap with 
revenue drivers (volume of 
throughput and number of 
connections) 

Transmission Hybrid revenue cap with 
revenue drivers (capacity) 

 Largely protects companies from demand risks. 
 Allowed revenues determined annually on the basis of last 

year’s revenue cap, adjusting for inflation and changes in 
revenue drivers.   

 Correction mechanism adjusts for over/under-recovery of 
revenue in previous years. 

(L
ow

er
)  
─
─
─
─
─
─
─
─
─
─
─
─
─
─

   
 R

is
k 

E
xp

os
ur

e 
   
─
─
─
─
─
─
─
─
─
─
─
─
─
─

  (
H

ig
he

r)
   

  

Gas Distribution Current: revenue cap (no 
revenue drivers). 

 New price mechanism introduced in GDPCR 2007-2013. 
 Revenue Cap with no revenue drivers: insulates Gas 

Distribution Networks’ (GDN) revenues from demand 
variability. 

 

However, not all water revenues are guaranteed under the new form of price control as 
revenues from large industrial customers (“large users”) lie outside the scope of the revenue 
cap.157  In 2007 revenues from large users represented on average 6% of total revenues across 
the industry, varying from 2% to 14% on a company-by-company basis.158  As 6% of the 
total water revenues are not covered by the revenue cap, water companies are therefore 
exposed to higher volume risk than the energy network operators. 

                                                 
156  Unexpected meter optants have a double impact on revenues: on the one hand, there are unforeseen costs associated 

with the installation of the meter; on the other hand, the company loses the difference between the average unmeasured 
bill and the average measured.  

157  Large water users are defined as customers with an annual consumption above 50 mega litres.  Charges for these 
customers are not restricted by the price control.  

158  Some companies (e.g.: Northumbrian) have had a “substantial effects” clause in their license that allows the company to 
apply for an interim price revision if its revenues are severely affected by an industrial demand downturn. 
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In summary, the form of the price control implies that the water companies are more exposed 
to volume risk than electricity or gas network companies but less exposed than BAA 
designated airports or NATS.   

Bad Debt  

Companies face the risk of not being able to collect a proportion of their revenues due to 
customers not paying their bills.  As changes in households’ disposable income and economic 
conditions are likely to have an impact on the amount of unpaid bills, the level of bad debt is 
considered a beta risk factor.  In the current economic climate we expect to see a strong 
increase in bad debt in the near future.  This is particularly problematic for water companies, 
which, unlike energy providers, cannot disconnect non-paying customers.  We note that City 
analysts and rating agencies have also flagged increases in bad debt expenses as a potential 
risk factor for the industry.159 

Table A.3 presents a summary of the level of bad debt across sectors and the treatment of bad 
debt costs under the different regulatory frameworks. 

                                                 
159  See, for example, Moody’s (2008) “UK Water Sector: Industry Outlook”, December, p9 and Merrill Lynch (2008) “UK 

Water Utilities: Scant Seasonal Cheer”, p10, November 20. 
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Table A.3 
Bad Debt Costs across Sectors 

 Sector  Level of Bad Debt  Comments 
Water In FY 2007-08 

Household Revenue 
Written-off 
represented 1.13% of 
the industry revenue 
 

 Higher levels of bad debt than in other sectors. 
 Ban on disconnections reduces ability of companies to recover debts. 
 While water companies’ customer base is predominantly made of 

households, energy networks and air transport companies’ customers 
are mainly other companies (energy shippers, generators and 
suppliers and airlines). As result, companies in other sectors might 
have access to credit management tools (such as commercial 
guarantees) that water companies cannot implement. 

 At Price Reviews Ofwat allows companies a “bad debt expense” as 
part of their base operating costs allowance. 

 Risk of outturn bad debt higher than Price Control allowance and 
expected to rise. 

 Risk mitigant: In previous price reviews all companies have a Notified 
Item (NI) for costs associated with bad debt and the costs associated 
with bad debt management over and above the assumptions in the 
Price Control Review.  However, at present it is not clear which of the 
Notified Items will be available to companies in PR09.160 

Electricity 
Distribution 

Bad debt related costs 
incurred in the period 
1999-2004 represent 
0.11% of the industry 
turnover 

Gas Distribution Data not available. 

 Electricity and gas network operators are allowed to recover their bad 
debt from their customers provided they comply with Ofgem’s best 
practice guidelines for credit cover. 

 Customers Energy networks customers’ are electricity generation and 
supply companies. 

Transmission Data not available.  Electricity and gas network operators are allowed to recover their bad 
debt from their customers provided they comply with Ofgem’s best 
practice guidelines for credit cover. 

 Energy networks customers’ are generation and supply companies. 
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NATS For the Period 2006-
10 NATS has a cost 
allowance of 0.26% of 
NATS turnover 

 At Price Reviews CAA allows NATS an annual cost allowance for bad 
debt related costs 

 In addition, NATS is allowed to pass thought any bad debt amounts 
above that amount, hence there is limited/ no risk  

 

As Table A.3 illustrates, water companies face a higher level of risk from bad debt than 
companies in the other sectors considered in this report. 

Water companies’ bad debt has been given substantial attention by analysts over the years. 
Particular focus was given to this issue as bad debt (as a percentage of turnover) trended 
higher in the early part of this decade after Ofwat removed companies’ right to disconnect 
customers for non-payment.161  This trend led to Northumbrian, Anglian and United Utilities 
all seeking IDOKs in 2002/03.  More generally, attention has focused upon the relative 
importance of bad debts across companies: in 2006 Merrill Lynch highlighted that United 
Utilities, Severn Trent and Thames accounted for almost 90% of the industry’s bad debt.162  

                                                 
160  Ofwat has argued that the list of Notified Items might be different in PR09.  See Ofwat (2008) “Setting Price Limits for 

2010-2015. Framework and Approach”, page 12 and Ofwat (2007) “Setting Price Limits for 2010-2015: Framework 
and Approach – a consultation”, page 14. 

161  See, for example, Merrill Lynch (2003) “UK Water: Awaiting Judgement”, 30 October, p3. 
162  See Merrill Lynch (2006) “UK Water Utilities: Regulatory Accounts”, 4 August, pp7-8. 
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Table A.4 shows that, on average, the ratio of revenue written off to turnover has been fairly 
steady over the past four years with even a light fall recently.163  Looking forward, however, 
with the economy slowing, water bills rising (in response to capex programme demands) and 
other utilities bills increasing due to higher energy prices, we would expect to see some 
upward movement in this ratio.  It is worth noting that debt written off is likely to follow the 
economy with some lag as there is a time lag between non-payment and actual debt write-off.    

Further, leaving the industry trend to one side, there is considerable variation across 
companies; for these companies, the revenue risks are more acute.  Although increasing bad 
debt remains a trigger for an IDOK, the overall risks from bad debt for the water industry 
appear set to increase over AMP5, representing a larger risk in the future as Ofwat has 
indicated it is less likely to grant IDOKs in the future.164 

Table A.4 
Revenue Written Off As a Percentage of Turnover 

 FY 2003-04 FY 2004-05 FY 2005-06 FY 2006/07 FY 2007/08 
Weighted Average  1.12% 1.38% 1.26% 1.22% 1.13% 
Max 3.12% 3.88% 2.10% 2.81% 2.31% 
Min 0.18% 0.07% 0.18% 0.38% 0.09% 

Source: Ofwat June Returns 2003/04 to 2007/08 Datashare, Tables 6A and 23.  Note: Mid Kent excluded as has 
zero written off revenue. 

A.2.2. Operating Leverage 

Operating leverage measures the degree of commitment to fixed production charges in a 
company’s cost base.  Companies with higher proportions of fixed costs will face more 
volatile profit margins due to market fluctuations.  We compare the operating leverage across 
sectors using the proportion of “controllable operating costs” (total opex minus depreciation, 
rates, licence fees and pensions) over turnover (a measure of variable costs).  Lower ratios of 
“controllable costs” to turnover imply higher operating leverage and higher exposure to 
demand shocks.165 

Table A.5 summarises the average (forecast) controllable opex to turnover ratios across 
industries and also compares it to the observed 2007-08 outcome for water.  We include the 
values from this year’s June Return Datashare as a check on the now rather dated year 2004 

                                                 
163  A range of measures of bad debt are available. Analysts have used doubtful debts as a proportion of turnover: see, for 

example, S&P (2008) “Ratings Direct: South Staffordshire PLC”, 28 February, p5.  Ofwat have previously used a range 
of measures including amount of revenue written off as a proportion of revenue billed.  However, not all of this data is 
publicly available.  Instead, we focus on the amount of revenue written off annually as a proportion of turnover. Our 
measure should tend to be lower than that used by analysts (as not all doubtful debt is written off).  Further, the trend 
should lag some way behind analysts’ preferred measure since there is some passage of time between when a debt is 
classified as doubtful and when it is finally (if at all) written off.  

164  Ofwat(1 Jul 2008): City Briefing 
165  Note that, due to data restrictions, ratios analysed are for the periods 2006-10 for water companies, 2007-10 for ED, 

2006-13 for GD, 2006-13 for transmission companies, 2006-11 for NATS and 2008-13 for BAA designated airports 
(Heathrow and Gatwick).  These ratios are based on the different regulator’s forecasts. 
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forecast.  It should also serve as an indicator of where actual performance has diverged 
significantly from forecasted.  

Table A.5 
Average Controllable Opex across Sectors166 

Sector Average Controllable Opex to Turnover Ratio Period 
Gas Transmission 13% 2007-13 
Electricity Transmission 15% 2007-13 
Electricity Distribution 19% 2007-10 
Gas Distribution 29% 2007-13 
BAA designated airports (Heathrow) 29% 2008-13 
Water 33% 2007-08 
Water (forecast) 34% 2006-10 
BAA designated airports (Gatwick) 40% 2008-13 
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NATS 59% 2006-11 

 

The main conclusions to be drawn from the analysis of the proportion of “controllable costs” 
across sectors are:  

 On average, gas and electricity transmission companies face a higher level of operating 
leverage than companies in other sectors.  

 On average, operating leverage is higher for distribution and transmission companies than 
for water companies.  Air transport companies face the lowest risk from operating 
leverage. 

However, care must be applied in interpreting these ratios.  First, the definition of 
“controllable opex” (i.e.: total opex minus local authority rates, other business rates and 
service charges) may not be entirely comparable across industries given the different nature 
of air transport activities in comparison to water and energy network activities.167  Moreover, 
differences between levels of controllable costs over turnover across companies within the 
same industry can be due to lack of costs standardisation. 

In our discussions with companies on this risk measure, some companies argued that the 
majority of labour costs were not truly controllable within the business cycle (due to the 

                                                 
166  Sources: Ofwat - Future Water and Sewerage Charge 2005-2010s: Final Determinations, 2004; Ofwat – June Returns 

2007-2008, Datashare; Air transport company regulatory Accounts 2004-2006; CAA – NATS Price Control Review 
2006-2010: CAA’s Firm Proposals, May 2005; CAA – Airports Price Review – Initial Proposals for Heathrow, 
Gatwick and Stansted, December 2006; CAA – Airports Price Review – CAA recommendations to the Competition 
Commission for Heathrow and Gatwick Airports, March 2007; Distribution company regulatory Accounts 2004-2006; 
Ofgem – Electricity Distribution Cost Review 2004/05, December 2005; Ofgem – 2005/06 Electricity Distribution 
Quality of Service Report, 1 December 2006; Ofgem – Electricity Distribution Price Control Review – Policy 
Document – Summary of DNO forecasts appendix, March 2004; Ofgem – Electricity Distribution Price Control 
Review: Final Proposals, November 2004; Ofgem – Gas Distribution Price Control Review: Initial Proposals, 125/07, 
29 May 2007; Ofgem – Gas Distribution Price Control Review: Third Consultation appendices, 206/06a, 27 November 
2006; Transmission company regulatory accounts; Ofgem – Transmission Price Control Review: Final Proposals, 
206/06, 4 December 2006; Ofgem – TPCR 2007-12 – Non load related capital expenditure and operating expenditure 
information (SHETL, SPT, NGET), 19 April 2006. 

167  Arguably, only a small proportion of NATS labour related opex could be considered as truly “controllable” as traffic 
control activities are likely to be more intensive in labour. 
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essential fixed nature of the labour, and labour market rigidities).  We have therefore tested 
how the ratios look if “employment costs” in June Returns are classified as “non-
controllable”.  For the financial years ending 2004 to 2008, this analysis reveals that on 
average, controllable opex represented 30% of turnover for water companies.168  This 
compares with the 33 to 34% shown in Table A.5 above if “employment costs” in companies’ 
June returns are classified as controllable.  The difference between these two ratios is 
surprisingly small and reflects the fact that “employment costs” form only 10-15% of opex in 
the June Returns.  We have not been able to include the labour cost component of service 
management contracts in this analysis, which would reduce the implied operational leverage 
for water further.169  

When we repeat this analysis for the electricity distribution companies, we see similar results 
as for the water companies.  For the financial years ending 2005 to 2006, this analysis reveals 
that on average controllable opex represented 14% of turnover when employment costs were 
classified as non-controllable.170  This compared to 19% of turnover when employment costs 
were classified as controllable. Like water companies, not all labour costs are separately 
identified as employment costs in company regulated accounts.171   

Overall our conclusions from this analysis are the following:  the energy network companies 
appear to have higher levels of operational leverage than water companies which are higher 
than BAA and NATS.  However, the data that underpins this analysis is not perfect, and the 
implied difference in risk between the sectors is not very clear.  An argument can be made 
that the true proportions of controllable costs are low across all the utility companies due to 
the essential fixed nature of the labour, and labour market rigidities, that make it difficult for 
companies to adjust their costs in response to changes in business conditions.  Hence, it is not 
clear whether in practice a higher level of operating leverage (using our measures) would 
represent a material increase in the level of beta risk.172   

Different regulators have also noted that further work is required to better understand the 
proportion of fixed/variable costs in each industry.  During GDPR7 Ofgem has considered 
alternative revenue drivers (such as the number of connections) to reflect cost changes due to 
changes in demand. In DPCR4 some Distribution Network Operators (DNO) argued that the 
volume related component of the revenue driver should be removed as it may not adequately 

                                                 
168  Controllable Opex defined as total operating expenditure minus Local Authority Rates, Other Business Rates, Service 

Charges and Employment Costs. Source: Companies’ June Returns (2004, 2005, 2006 and 2008 Datashare). 
169  The CAA noted that “Labour costs form only 10-15% of opex in the water industry … the true figure is in excess of 

50% when labour costs incurred under service management contracts are included” CAA (2005) NATS Price Control 
Review 2006-2010 CAA’s Firm Proposals, May 2005, page 41. 

170  Controllable Opex defined as Operating Costs minus all pensions, rates, licence fees, depreciation and employment 
costs (includes salaries and social security costs). Source: Regulatory Accounts (2006). 

171  EDF Energy Network DNOs (EPN, SPN, LPN), for example, do not incur in any direct labour costs as their staff is 
employed by EDF Energy Networks Ltd, which operates the network on the companies’ behalf. 

172  We have undertaken a preliminary analysis of actual changes in labour costs of electricity distribution companies 
relative to changes in turnover over the period 2004-06.  Our analysis shows very low correlation coefficients between 
turnover and operating cost changes which may suggest that very few types of costs are easy to adjust in response to 
changes in turnover (perhaps reflecting rigidities of local labour markets, lags in adjustments, or the fact that very little 
utilities’ opex really is truly “controllable”).  Hence it is not at all clear that, in practice, a higher operating leverage 
represents a material increase in level of risk. 
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capture changes in underlying costs.  Ofgem’s initial proposal for the EDPCR5 notes that the 
volume revenue driver will be reconsidered (page 11) in the price control review.  CAA has 
encouraged NATS to consider how its costs vary with capacity and delay, and the 
responsiveness to variations in volumes over different time periods. (NATS Price Control 
Review 2006-2010. CAA Decision, page 43). 

A.2.3. Input Price Risk  

Fluctuations in the growth of input prices around RPI impact upon regulated companies’ 
profits since revenues are typically tied to RPI and increased costs cannot usually be passed 
on to customers.  An examination of historical capital and labour unit price changes indicate 
substantial differences between input prices and RPI: In particular we see enormous increases 
in input cost over the last three years not matched by retail prices as is highlighted by Figure 
A.1 below.  Very recently we see COPI and IOPI reverting back to RPI.  

Figure A.1 
IOPI, COPI, RPI & Earnings (2000 = 100) 
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Source: DBERR and ONS. 

The table above shows that there is a potentially large input price risk.  The importance of 
such differences between capital and labour prices and RPI will vary across sectors according 
to the relative intensity of labour and capital usage.  To measure companies’ exposure to real 
changes in capital prices we use the capex to turnover ratio.  We proxy exposure to labour 
and materials prices using the opex to turnover ratio.   

Table A.6 presents a summary of average capex and opex to turnover ratios by industry.  
Again forecast values from PR04 are supplemented with current June Return data.   
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Table A.6 
Summary of Capex to Turnover and Opex to  

Turnover Ratios across Sectors 173 

 

Sector Capex to 
Turnover  

Period  Sector Opex to 
Turnover 

Period 

Electricity 
Transmission 

63% 2006-12 NATS 68% 2006-11 

Water (WaSCs) 53%(*) 2007-08 BAA designated 
airports (Gatwick) 

55% 2008-13 

Water (WoCs) 48% 2007-08 Gas Transmission 46% 2006-12 
Water (Wocs) - 
forecast 

47% 2006-10 

Water(WoCs) 46%(*) 2007-08 
Water (WaSCs) - 
forecast 

43% 2006-10 
Gas Distribution 43% 2006-13 

Gas Distribution 43% 2006-13 BAA designated 
airports (Heathrow) 

41% 2008-13 

Water (WaSCs) 37% 2007-08 Electricity Distribution 43% 2006-10 
Water (WaSCs) - 
forecast 

36% 2006-10 

BAA designated 
airports (Heathrow) 

36% 2008-13 

Water (WoCs) - 
forecast 

32% 2006-10 

Gas Transmission 29% 2006-12 

BAA designated 
airports (Gatwick) 

23% 2008-13 Electricity Distribution 29% 2006-10 
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Electricity 
Transmission 

28% 2006-12 

Note: (*) For PR09 Ofwat will retrospectively adjust real changes in Infrastructure Output Price Index (IOPI), 
reducing capex related price input risk.  Ofwat currently adjust real changes using COPI.  

The overall implications of this analysis on the relative risk of the sectors are not very clear.   
To assess the expected relative risk faced by companies from capital or labour real price 
changes, what really matters is expected relative deviations of actual input prices from 
regulatory allowances.  Since Ofgem, Ofwat and the CAA have different procedures for both 
capex and opex allowances, the true relative exposures of the companies to input price risk 
are difficult to determine.  

Water companies have higher ratios of capex to turnover than electricity distribution 
companies over the current price control period.  However, as Ofwat retrospectively adjusts 
real changes in COPI (will use IOPI in PR09), water companies’ risk from capex related 
input prices is mitigated to a degree.   But water companies are still exposed to capital input 
price risks because the IOPI index is an imperfect proxy to actual water company capital 
costs.  From the comparison of current and forecast data it would also appear that the 
increases in COPI and IOPI have led to significant increases in observed capex to turnover 
ratios compared to what was forecast.  It is therefore hard to compare actual capital input 
price risks faced by water and electricity distribution companies.  

                                                 
173  Sources: op. cit. footnote 166. 
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A.2.4. Conclusions on Beta Risk Factors 

Our analysis shows that air transport services’ demand is likely to be more highly correlated 
with the business cycle than demand for utilities services due to a higher IED.  Moreover, the 
form of price control under which BAA airports (and NATS) are regulated, does not (fully) 
mitigate their exposure to volume risks.  As such, BAA airports and NATS appear to have 
greater exposure to beta risks than companies operating in the other sectors considered.   

Amongst the utilities, the water sector seems to be more exposed to volume risk than 
electricity and gas networks.  This is mainly due to two facts (i) the price control formula 
does not guarantee revenues from large users (on average 6% of total revenues) and (ii) the 
five year adjustment in water may expose companies to higher cash flow/ liquidity risks 
within the price review period than the energy networks which have annual adjustments.  
Water companies also face higher revenue risk from bad debt than energy networks whereas 
input price risk and operating leverage are hard to compare across sectors and their impact on 
beta is less clear. 

Overall, it appears that water companies face a level of exposure to beta risks higher than that 
faced by electricity and gas networks, but lower than the beta risk faced by BAA and NATS. 



Cost of Capital for PR09 Appendix A

 
 

NERA Economic Consulting 137
 

Table A.7 
Summary of Beta Risks  

  Demand Risk Bad Debt Operating Leverage  Input Price Risk 

  Most relevant beta 
risk.  Strong 
correlation with 
business cycle. 

Reduces revenues; 
it is correlated with 
the business cycle. 

Comparability issues 
across industries due 
to lack of costs 
standardisation. 
Impact on Beta is less 
clear  

Impact on Beta is less 
clear (depends on input 
prices growth relative to 
RPI). Different cost 
structure makes 
comparison difficult.  

BAA 
designated 
airports 

Price cap - Highest 
relative exposure to 
demand risk. 

Medium/Low 
relative exposure to 
demand risk. 

Average relative 
operating leverage 
(medium exposure to 
demand shocks). 

Average relative exposure 
to construction and labour 
and material prices. 

NATS Hybrid price cap -
High relative 
exposure to demand 
risk. 

Medium/Low 
relative exposure to 
demand risk. 

Lowest relative 
operating leverage 
(lowest exposure to 
demand shocks). 

Lowest relative exposure 
to construction prices, 
highest relative exposure 
to labour and material 
prices. 

Water Revenue cap 
adjusted every 5 
years + excludes 
demand from large 
users - Medium 
relative exposure to 
demand risk. 

Disconnection not 
allowed – large 
number of domestic 
small customers - 
Highest relative 
exposure to bad 
debt risk. 

Average relative 
operating leverage 
(medium exposure to 
demand shocks). 

Average exposure to 
labour and material prices 
(IOPI adjustment). 

Relatively high relative 
exposure to labour and 
material prices. 

Electricity 
Distribution  

Hybrid revenue cap 
-Low relative 
exposure to demand 
risk. 

Medium/Low 
relative exposure to 
demand risk. 

Highest relative 
operating leverage 
(highest exposure to 
demand shocks). 

Average relative exposure 
to construction and labour 
and material prices. 

Electricity and 
Gas 
Transmission 

Hybrid revenue cap 
-Low relative 
exposure to demand 
risk. 

Medium/Low 
relative exposure to 
demand risk. 

Highest relative 
operating leverage 
(highest exposure to 
demand shocks). 

Highest relative exposure 
to construction prices, 
lowest relative exposure to 
labour and material prices. 
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Gas 
Distribution 

Revenue cap - 
Lowest relative 
exposure to demand 
risk. 

Medium/Low 
relative exposure to 
demand risk. 

Average relative 
operating leverage 
(medium exposure to 
demand shocks). 

Average relative exposure 
to construction and labour 
and material prices. 

 

A.3. Asymmetric Risks  

We have considered a range of asymmetric risks, shown in Table A.8.  For brevity we only 
present a summary of the key features of the regulator’s methodologies in each sector.  For 
each type of asymmetric risk sectors are presented in the table from highest exposure to 
lowest exposure.  In summary this table shows the following: 

 Opex allowances:  The methodology applied by the regulator in setting opex allowances 
is likely to be an asymmetric risk with greater prospect of downside impact on allowed 
returns (relative to an average efficient company).   

– In our view, bottom-up methods based on a detailed analysis of the costs of the 
company, despite being subject to regulatory risk, entail a lower degree of risk than a 
top-down benchmarking approach.  Therefore, we consider air transport companies to 
be subject to less asymmetric risks than the other sectors.   
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– Both Ofwat and Ofgem use econometric modelling and unit cost comparisons to 
determine the comparative efficiency of water and distribution companies.  Any 
benchmarking approach introduces the risk of companies not being able to recoup 
actual ‘efficient’ costs.  We consider Ofgem’s approach of setting allowed opex 
targets for gas distribution (GD) and electricity distribution (ED) to be more risky 
than Ofwat’s benchmarking for water due to fewer observations, limited data and a 
larger number of subjective and unsubstantiated adjustments by Ofgem.   

 Unexpected costs between reviews: Regulated companies are exposed to unexpected 
costs between reviews that can potentially have a significant impact on the risk profile of 
the company.  These risks can either arise from lower than expected revenues (i.e. bad 
debt, negative demand shocks) or higher than expected costs (input price risks, new 
obligations, government charges).  In broad terms, water companies appear to have more 
defined and codified mechanisms to deal with unforeseen events affecting costs or 
revenues than distribution and transmission and air transport regulated companies.  
Interim reviews available to distribution companies seem to be either only applicable in 
very specific circumstances, or broadly defined and heavily dependent on the regulator’s 
discretion.  In air transport, price control re-opener mechanisms seem to be entirely 
dependent on CAA’s discretion.  We note, however, that the level of risk reduction from 
these mechanisms might not be directly comparable between sectors.   

 Capital expenditure incentive schemes:  Capital expenditure incentive mechanisms can 
be asymmetric risks, if the risk profiles of outturn costs are skewed relative to forecast 
costs.  The capital triggers scheme is distinctively a source of asymmetric risks for the 
BAA designated airports. The “triggers” represent a downside revenue risk for BAA 
airports whereas rolling incentive mechanisms represent potential upside and downside 
risk and the asymmetry relies on the probability (frequency) of overspends relative to 
under-spends.  At PR09 Ofwat will introduce a “capital expenditure incentive scheme” 
(CIS) to incentivise companies to reveal their real capex requirements.  The details of the 
scheme still have to be finalised by Ofwat.  However, the similarities between the 
methodologies employed by Ofgem and Ofwat to determine the capex allowances, 
suggest that the risk exposure arising from these schemes are likely to be comparable in 
not creating major downside risk. 

 Quality of Service Incentive Schemes can represent an additional source of asymmetric 
risks if the financial rewards and penalties the companies are exposed to are not 
symmetric.  Asymmetric revenue risks arising from quality of service penalties and 
reward risks are bigger for NATS and BAA designated airports than for the other 
regulated companies.  ED companies are more exposed to revenue risk associated with 
quality of service incentives schemes than water companies.  For electricity transmission 
(ET) companies, Ofgem has indicated that it may decide to move to a “penalties only” 
reliability incentive scheme by 2009.  Ofwat has also expressed a tougher stance on 
quality of service in its recent City Briefing. 

 Competition risks:  Competition is likely to have an asymmetric downside impact on 
companies’ revenues.  We do not consider risks arising from competition for BAA 
designated airports to be comparable.  Unlike utilities, airports do not have a “designated 
area” where they operate.  Instead they face potential demand risk arising from 
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competition from other airports (existing and new entrants).174  In our view, NATS and 
transmission companies do not face significant risk arising from competition.  

Ofwat have stated that they will aim to encourage competition throughout the industry, 
excepting the water distribution network which is regarded as a natural monopoly.175  A 
first step will imply accounting separation, which will involve Ofwat making a decision 
to split the RCV amongst different activities.  The new industry structure in water may 
mirror that currently in place in the electricity and gas industries but remains uncertain.  
Preliminary findings from the independent review of ‘competition and innovation in 
water markets’ commissioned by the Government and being led by Professor Martin 
Cave of Warwick University have suggested there will be competition in the retail sector.  
Professor Cave remains cautious about upstream competition while Ofwat’s 
consultation176 paper seems to favour further steps towards the introduction of a single 
buyer for water services.  The resulting uncertainty may remain a factor in the water 
sector for a number of years until final decisions are published. 

The impacts of new competitive possibilities on the cost of capital, and on the relative 
risk of water investments, depend on the range of frameworks now being considered, and 
on the one which is eventually adopted.  The long term financing cost impacts resulting 
from changed volatility of earnings may differ from the transitional financing cost 
impacts which arise from today's uncertainty about the proposed framework, and about 
how any proposed move to new structures will be handled.  Specific issues include how 
any initial impacts on asset values and financeability will be addressed, and the potential 
for asset stranding, all of which may increase the option value of delaying any financial 
investment until more is known.  Transitional impacts on the cost of capital may be 
partially mitigated by transparency about the options and impacts being considered and 
by political and regulatory commitment to protection of asset values and an appropriate 
phasing of change. 

Some analysts have noted that the prospects for the introduction of a new competitive 
framework will increase revenue volatility and therefore, increase the cost of capital for 
water companies.  It has also been commented that the published Ofwat proposals do not 
address the possible impact on the financing of the industry, specifically the requirements 
of the capital markets and the perspective of the credit rating agencies.177  Clearly these 
important issues will need to be fully addressed by Ofwat and the government in reaching 
their views on the preferred long term structural arrangements for the E&W water sector.  
Preliminary analysis also suggests potentially substantial transitional refinancing costs 
where existing bond covenants are broken and debt has to be re-issued under current 
adverse market conditions. 

                                                 
174  The Department for Transport (DfT) is currently consulting on whether Stansted and Manchester should be 

dedesignated; that is, whether formal price cap regulation should be abolished for these airports.  The CAA supports 
dedesignation of both airports on the grounds that their market power is limited and that competition law, Section 41 of 
the Airports Act and the threat of redesignation are a sufficient basis to provide appropriate protection on pricing. 

175  See Ofwat (2008) “Setting Price Limits for 2010-2015. Framework and Approach” 
176  Ofwat (2008): Ofwat’s review of competition in the water and sewerage industries: Part II 
177  See, for example, Merrill Lynch, Industry Overview on UK Water Utilities, 4th June 2008. 
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Conclusion on Asymmetric Risks  

Overall, it would appear that BAA designated airports are more exposed to asymmetric risks 
from competition, quality of services and capex incentive mechanisms than companies in the 
other sectors. 

For the regulated utilities considered in this study, it is hard to assess the relative magnitude 
and interaction of the asymmetric risks and their impact on the overall risk profile of the 
utilities sectors.  However Ofwat’s announced plans to explore competition possibilities are 
regarded by some analysts as a possible source of risk which could have a significant impact 
on the cost of capital for water companies during the AMP5 period. 
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Table A.8 
Asymmetric Risks 

 Regulator’s Methodology in assessing 
level of opex: 

Mechanisms for dealing with Unexpected 
Costs 

Capex Incentive Schemes: Quality of Service Incentive 
Mechanisms 

Asymmetric Risks from 
Competition: 

1. GD 
- Benchmarking based on unit cost and 
econometric analysis 
- Limited no. of observations (8) 
- Subjective adjustments 

1. BAA 
- Possibility of an interim review (no codified 
mechanism) 

1. BAA 
- No rolling incentive mechanism 
- “capital expenditure triggers” reduce 
max. allowed level of charges (approx. 
4% of airport charges). 

1. BAA 
- Scheme of Standards and Rebates 
- Downside risk capped at 7% of airport 
charges. Upside (Bonus) up to 2.24%. 

1. BAA 
- Competition from other London 
airports, new airports, Eurostar 

2. ED 
- Limited no. of observations (14) and 
only 1 explanatory variable (composite 
scale variable) 

2. NATS 
- Licence Condition number 28 – Suspension 
of Price Control Charges. (Outcome depends 
to a large extent on CAA’s discretion.) 

2. Water 
- PR09 – introduction of menu 
regulation 
- Rolling incentive mechanism 

2. NATS 
- Service quality adjustment 
- Downside risk capped at 4% of total 
revenues (upside risk uncapped) 

2. GD 
- Competition in new network 
extensions, connection services, 
metering 
- Potential risk from independent 
operators raises average costs for 
GDNs by ‘cream-skimming’ 

3. Water 
- Benchmarking based on unit cost and 
econometric analysis 
- More observations. More disaggregated 
analysis 

3. ED 
1. Revenue Disapplication Clause  
2. Price Control re-opener for implementation 
of new governmental regulations 

2. ED 
- Rolling incentive mechanism: Sliding 
Scale Mechanism 
- Incentive rate between 29% and 40% 

3. ED 
- Quality of Service Scheme: 
- Downside risk capped at 4% (upside 
risk uncapped) 
Actual adjustments: -0.2% to  2.4%. 

 3. ED 
- Competition in new network 
extensions, connection services, 
metering 
- Very little entry so far 

4. ET & GT 
- Interrogation of Information 
- No objective justification for disallowing 
costs 

3. GD 
1. Revenue Disapplication Clause  
2. Income adjusting event clause (“force 
majeure”)  
3. Price Control re-opener for implementation 
of new governmental regulations 

2. GD 
- Rolling incentive mechanism: 
Information Quality Incentive 
- Incentive rate between 23% and 36% 

4. ET 
- Reliability incentive scheme  
- Actual adjustments from 0.02% to 0. 
23% 

4. Water 
- Plan to open up to competition 
more broadly in near future e.g. 
retailing, opex contract 
- Limited competition so far but drive 
for competition may lead to business 
separation 
 

3. ET & GT 
1. Revenue Disapplication Clause  
2. Income adjusting event clause (“force 
majeure”) 
3. Safety Net Mechanism (Negative impact) 

3. ET & GT 
- Rolling incentive mechanism 
Fixed incentive rate: 25% 
 

5. Water 
- Overall Performance Assessment 
- Revenue risk capped to 0.5% of 
revenues on the upside and -1% on the 
downside.  
- Actual adjustments from -0.1% to 
+0.4% 
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5. NATS & BAA 
- “Baseline” opex rolled forward + atypical 
costs 
- Use of multiple instruments in 
determining baseline mitigates risk  

4. Water 
1. IDoKs – revised price limits between price 
reviews (RCC and NIs), though likely to be 
curtailed post PR09 
2. “Substantial Effects” (Shipwreck) clause 

4. NATS 
- No rolling incentive mechanism 
- Allowed to keep efficiencies until next 
price control review 

6. GD & GT 
- No Quality of Service (QoS) scheme in 
place. 
 

5. NATS & ET & GT 
- Not significant risk 
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A.4. Regulatory Financial Framework  

The regulatory financial framework can be regarded as another type of asymmetric risk: 
different regulatory approaches to WACC, tax and financeability can lead to significantly 
different financial outturns.   

Table A.9 summarises the various regulators’ approaches to WACC (i.e. is it set pre - or post 
- tax) and the treatment of taxation and the role the regulator plays in ensuring the ability of 
companies to maintain good financial standing. We note the following: 

 A pre-tax WACC assuming the statutory corporate tax rate - such as that set by the CAA 
for BAA – can provide a source of upside risk to regulated companies by comparison to 
the use of a post-tax WACC based on forecasts of expected tax liabilities.   .  

 Both Ofwat and Ofgem claw back tax outperformance in the following review period. By 
contrast, the aviation industries are not subject to tax claw back. 

 All regulators set WACC so that – in their opinion – companies will be able to maintain a 
solid investment grade credit rating. This is generally interpreted as A- or BBB+ using 
S&P’s terminology.  Recently, the CC and CAA have allowed Stansted a rating as high as 
A partially due to higher business risks. Given current market conditions maintaining an 
“investment grade” rating may require more such decisions in the future.  To assess 
whether the financeability aim will be met, the regulators all model company revenues 
and costs over the upcoming review period.  The performance is measured with respect to 
a range of financial ratios including FFO, debt to RAB, FFO / interest coverage and FFO / 
adjusted net debt – similar to those used by ratings agencies.  

 Though the assessment of financeability is broadly similar across industries, the water 
industry has been the greatest recipient of revenue uplift adjustments in the past. While 
this could be the effect of a cost of capital that was too low, it may also reflect a more 
interventionist bent on behalf of Ofwat.  As such, despite a stated expectation that 
adjustments will not be needed over 2010-15, Ofwat’s adjustment regime appears 
marginally less risky than Ofgem’s. 

The evidence indicates that the regulatory financial arrangements in the aviation industries 
are much less risky than in the energy and water sectors.  The differences between the energy 
and water regimes appear small, suggesting the exposure to asymmetric financial regime 
risks are broadly the same. 
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Table A.9 
Regulatory Financial Framework 

Service  WACC Tax Financeability Adjustments 
Electricity 
Transmission 

Vanilla real Separate building block – company specific allowances based on 
notional level of gearing and allowed cost of debt. Ex-post adjustments 
to reduce the tax allowance if actual gearing and actual interest 
expense both exceed the level assumed in the financial model. 

Companies may apply for additional revenue where financial ratios 
breached. Limited adjustments made historically. High degree of regulatory 
discretion.  

Gas Distribution Vanilla real Separate building block – company specific allowances based on 
notional level of gearing and allowed cost of debt. Ex-post adjustments 
to reduce the tax allowance if GDNs’ actual gearing and actual interest 
expense both exceed the level assumed in the financial model. 

Companies may apply for additional revenue where financial ratios 
breached. Limited adjustments made historically. High degree of regulatory 
discretion. 

Gas Transmission Vanilla real Separate building block – company specific allowances based on 
notional level of gearing and allowed cost of debt. Ex-post adjustments 
to reduce the tax allowance if actual gearing and actual interest 
expense both exceed the level assumed in the financial model. 

Companies may apply for additional revenue where financial ratios 
breached. Limited adjustments made historically. High degree of regulatory 
discretion. 

Electricity 
Distribution 

Vanilla real Separate building block – ex ante tax costs allowance with an ex-post 
adjustment where actual gearing exceeded gearing assumption. 
Adopt a generic approach, rather than actual, to allocating capex to 
individual tax pools. 
Company specific allowances based on notional level of gearing; claw-
back of any revenue benefit they obtain from lower tax costs where the 
DNO has exceeded its gearing assumption and incurred interest costs. 
For DPCR5 Ofgem have flagged a mechanism for ex-post adjustments 
for major changes to the tax system, such as the cut in the corporate 
tax rate and changes to capital allowances. 

Companies may apply for additional revenue where financial ratios 
breached. For 2010-15 Ofgem expects adjustments to be largely 
unnecessary provided it sets an appropriate cost of capital. Has flagged the 
impact of the earlier accelerated depreciation as a possible trigger for 
financeability adjustments if not treated appropriately. However, only limited 
adjustments made historically and high degree of regulatory discretion. 

Water  Vanilla real Separate building block – company specific allowances based on 
actual level of gearing at time of review 
At PR14 will claw back on an NPV neutral basis the tax benefits from a 
company gearing up during 2010-15  

Companies may apply for additional revenue where financial ratios 
breached. Widespread adjustments totalling about £430m at PR04. 
For 2010-15 Ofwat expects adjustments to be largely unnecessary, 
preferring new equity, retained earnings and market solutions instead. Any 
adjustment is to be NPV neutral. High degree of regulatory discretion. 

NATS Pre-tax real For 2006-10 pre-tax WACC reflects modelled expected taxation 
payments based on the effective tax rate of 11% 

For 2006-10 NATS allowed NERL to bring forward a small amount of 
revenue from future review periods to achieve satisfactory (to NATS) ratios 
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Airports Pre-tax real For 2008-13 pre-tax WACC reflects allowance for full statutory 
corporate tax rate of 28% 
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A.5. Non-Systematic Regulatory Risks  

Low Free Cash Flows (FCFs) increase the risk to shareholders that returns will fall short of a 
fair rate of return (since dividends etc can only be paid from FCFs).  As an example of the 
importance of FCFs, for the current regulatory period, due to very high levels of investment 
over TPCR4, FCFs for the Scottish electricity transmission companies represent only 1% of 
their turnover.  This has prompted rating agencies to highlight that Scottish electricity 
transmission faces higher levels of risk from increased capital expenditure programmes.178   

To assess the risk to shareholders we focus on forecasts of FCFs and actual FCF outcomes in 
the water sector.  The table below presents average levels of FCFs across industries.  

Table A.10 
Summary of Free Cash Flows across Sectors 179 

Sector Turnover minus Opex minus Capex to Turnover 
Ratio  

Period 

Water(WoC) 5% 2007-08 
Electricity Transmission 9% 2006-12 
Water (WaSC)  10% 2007-08 
NATS 11% 2006-11 
Gas Distribution 12% 2006-13 
Water (WoCs) – forecast 20% 2006-10 
Water (WaSCs) - forecast 21% 2006-10 
BAA designated airports (Gatwick) 22% 2008-13 
BAA designated airports (Heathrow) 23% 2008-13 
Gas Transmission 25% 2006-12 
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Electricity Distribution 28% 2006-10 

 

Electricity transmission companies, NATS and gas distribution companies were forecast to 
face the lowest levels of FCFs. As water companies and BAA airports are more exposed to 
regulatory risks associated with low FCFs than electricity distribution and gas transmission 
companies it is particularly problematic for the water sector that current FCFs have 
dramatically fallen short of forecasts.  However, these sector level assessments mask 
significant variation at a company level: Ranges of forecast FCFs vary between 8% and 48% 
for electricity distribution companies, between 6% and 35% for water companies, between     
-5% and 22% for gas distribution companies and between -10% and 30% for water 
companies’ observed FCFs in 2007-08. 

The risks cannot fully be compared though as the 2007-08 figures provide a one-year 
snapshot rather than a forecast of free cash flows over a number of years. A more meaningful 
comparison will become feasible when turnover forecasts for water companies and DNOs are 
known over the AMP5 and DPCR5 periods respectively.  

                                                 
178  “Crucial to most of these companies will be operating cost management and control of their significantly increased 

capital expenditure programmes.” Fitch - 2007 Energy & Utilities Outlook, 10 January 2007. 
179  Sources: op. cit. footnote 166. 
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A.6. Conclusion 

Based on the considerations presented above, we have ranked the different sectors according 
to our assessment of the overall ranking of risk across the regulated sectors.   

In deriving this overall assessment of relative risk we have drawn on the following 
conclusions from this study: 

 Beta risks are the most relevant risk factors impacting on the cost of capital.  Air transport 
regulated companies seem to face higher systematic (beta) risk than regulated utility 
companies.  Amongst the utilities, the water sector seems to be more exposed to volume 
risk than electricity and gas networks.  This is mainly due to two facts (i) the price control 
formula does not guarantee revenues from large users (on average 6% of total revenues) 
and (ii) the five year adjustment in water may expose companies to higher cash flow/ 
liquidity risks within the price review period than the energy networks which have annual 
adjustments.  Water companies also face higher revenue risk from bad debt than energy 
networks whereas input price risk and operating leverage are hard to compare across 
sectors and their impact on beta is less clear. 

 On asymmetric risks, there are many different sources of asymmetric risks that are 
difficult to compare across the sectors.  Overall, it would appear that BAA designated 
airports are more exposed to asymmetric risks from price re-opener schemes, capex 
incentive mechanisms and QoS incentive schemes than companies in the other sectors. 
Between energy and water, arguably the biggest difference is water’s increased exposure 
to downside revenue and financing risks from competition and structural reform.  
Preliminary analysis has shown that the proposals currently considered by Ofwat may 
lead to large ongoing and transitional financing costs, thus imposing potentially 
substantial downside risk on the water sector. 

 With respect to free cash flows, the risks cannot fully be compared until the revenue 
forecasts for water companies and DNOs are known over the AMP5 and DPCR5 periods 
respectively.   However, electricity transmission and NATS both have low free cash flows 
over the current price control review periods that expose these sectors to increased 
regulatory risks at the current time.  Water is also likely to have low forecasts free cash 
flows over AMP5 due to the expected heavy capital investment programme and already 
shows very low free cash flows well below forecasted levels at the moment.  

On the basis of this analysis, we broadly conclude that the water sector faces a lower risk than 
BAA designated airports and NATS, but is riskier than electricity and gas transmission and 
distribution activities.  Indepen’s investor survey generally confirms our assessment apart 
from also classifying gas transmission as higher risk than water. A report for the ORR into 
Network Rail’s relative risk found rail to be of broadly the same risk as other regulated 
sectors with the exception of airports, which were riskier.180 

However, there are also additional considerations that must be factored in when assessing the 
relative risk across sectors.  The nature of these issues –and the fact that most of them are 

                                                 
180  See First Economics (2008) “The Riskiness of Network Rail Relative to Other Regulated Industries: A Report Prepared 

for the Office of Rail Regulation”, June. 
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sector specific makes it difficult to compare their impact on the risk profiles of the different 
sectors.   

For example, the Water UK Investor Survey 2008 indicated that electricity transmission is 
considered to be a low risk sector despite low forecast FCFs.  This could be because investors 
consider the national grid as a strategic national asset and therefore regulatory decisions that 
could potentially jeopardize the financial viability of the transmission grids are perceived to 
be highly unlikely.   

The respondents to the Survey also explored the difference between the water sector and the 
regulated energy distribution businesses.  They considered that water may have been more 
risky due to operational risk whether through manufacturing (water resources and treatment) 
or disposal risk (sewerage and treatment). Others cited revenue risk, environmental focus (EU 
directives, prosecutions) and the significant capital programmes.  On the other hand some 
saw gas as more risky than water because of the safety risk, greater demand sensitivities and 
higher investment profiles. Aviation was more risky because of terrorism.  These are difficult 
risks to compare qualitatively across sectors. 

Other factors that affect relative risk exposures but are hard to compare include: 

 Potential differences on the scope for political pressure/intervention across the sectors 
considered.   

 Impact of environmental regulation and safety/ public health regulation  

 The obligation to comply with different regulatory bodies.  Water has three regulators and 
this might restrict the flexibility of water companies’ to manage their expenditure 
programmes.  BAA and NATS are regulated by both the Civil Aviation Authority and the 
Competition Commission. 

 Other challenges faced by different sectors such as the introduction of distributed 
generation and the CO2 reduction targets for electricity distribution and transmission 
companies or the risk of terrorist attacks and its consequences on the air transport industry 
for BAA and NATS. 

Overall, assessing the relative risks across different sectors is an extremely difficult and 
uncertain task: the analysis undertaken in this Appendix has been qualitative in nature and 
further quantitative modelling would need to be undertaken to track the impacts of these risk 
factors through to cash-flows in order to reach more robust conclusions.  
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Appendix B. Risk-Free Rate Evidence 

B.1. Regulatory Precedent on the Risk-Free Rate 

Table B.1 
Risk-Free Rate – UK & European Regulatory Precedents  

Regulator Country Year Description Decision 
Ofgem UK 2001 Transmission   (2001-2006) 2.75% 

Ofgem UK 2002 Independent Gas Transporter Charging 2.75% 

CER Ireland 2003 Gas Transmission 2.50% 

CER Ireland 2003 Gas Distribution 2.50% 

AEEG Italy 2004 Electricity Transmission   (2004-2008) 2.51% 

AEEG Italy 2004 Electricity Distribution   (2004-2008) 2.51% 

AEEG Italy 2004 Gas Distribution   (2008 - 13) 2.51% 

Ofgem UK 2004 Electricity Distribution   (DNOs) 2.75% 

CRE France 2005 CRE 1.64% 

AEEG Italy 2005 Gas Transmission 2.52% 

CRE France 2005 Natural gas distribution networks 2.40% 

CER Ireland 2005 2006-2010 Transmission   2.38% 

CER Ireland 2005 2006-2010 Distribution   2.38% 

Ofgem UK 2005 National Grid (1Y extension) 2.75% 

ERSE Portugal 2005 Electricity Transmission (2006-2008) 2.0% 

ERSE Portugal 2005 Electricity Distribution (2006-2008) 2.0% 

ECK Austria 2005 Electricity Distribution 2.08% 

Dte Netherlands 2006 Electricity Distribution (TenneT) 2.72% 

ECK Austria 2006 Gas Transmission 1.88% 

CRE France 2006 Gas Transmission 2.40% 

CREG Belgium 2006 Gas Transmission 2.25% 

Ofreg N.Ireland 2006 Electricity Transmission (2007-12) 2.75% 

Ofreg N.Ireland 2006 Electricity Distribution (2007-12) 2.75% 

Dte Netherlands 2006 Electricity Transmission (TenneT) 2.72% 

Ofgem UK 2006 Electricity Transmission   (2007-12) 2.50% 

Ofgem UK 2006 Gas Transmission   (2007-12) 2.50% 

AEEG Italy 2007 Electricity Transmission   (2008-12) 2.70% 

AEEG Italy 2007 Electricity Distribution   (2008-12) 2.70% 

CREG Belgium 2007 Electricity Distribution 2.21% 

CREG Belgium 2007 Gas Transmission 2.21% 

CER Ireland 2007 Gas Distribution 1.75% - 2.25% 

CER Ireland 2007 Gas Transmission 1.75% - 2.25% 

BNetzA Germany 2008 Electricity and Gas Price  (2009 - 14) 2.8% 

CRE France 2008 Gas Distribution 2.40% 

CAA UK 2000 NATS CP1 3.65% 
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Regulator Country Year Description Decision 
CAA UK 2002 Manchester Airport Price Cap 2003-2008 3% 

CAA UK 2002 BAA - Heathrow 2003-8 - new assets 3.00% 

CAA UK 2002 BAA - Heathrow 2003-8 - existing assets 3.00% 

CAA UK 2002 BAA - Gatwick 2003-8; CAA referral to CC 3.00% 

CAA UK 2002 BAA - Stansted 2003-8; CAA referral to CC 3.00% 

CC UK 2002 BAA - Heathrow 2003-8; CC recommendation 2.5% - 2.75% 

CC UK 2002 BAA - Gatwick 2003-8; CC recommendation 2.5% - 2.75% 

CC UK 2002 BAA - Stansted 2003-8; CC recommendation 2.5% - 2.75% 

CC UK 2002 Manchester Airport Price Cap 2003-2008 2.63% 

CAA UK 2003 BAA - Heathrow 2003-8; CAA decision 3.01% 

CAA UK 2003 BAA - Gatwick 2003-8; CAA decision 3.01% 

CAA UK 2003 BAA - Stansted (2003-8) 3.01% 

CAA UK 2005 NATS CP1 2.50% 

CAA UK 2007 BAA - Heathrow 2008-13; referral to CC 2.00% 

CAA UK 2007 BAA - Gatwick 2008-13; referral to CC 2.00% 

CAA/CC UK 2007 BAA - Heathrow 2008-13 2.50% 

CAA/CC UK 2007 BAA - Gatwick 2008-13 2.50% 

CAA UK 2008 BAA - Heathrow (2008-13) 2.50% 

CAA UK 2008 BAA - Gatwick (2008-13) 2.50% 

CC UK 2008 BAA - Stansted 2.00% 

CAR Ireland 2001 Aer Rianta 2.60% 

CAR Ireland 2005 Dublin Airport Authority 2.60% 

CER Ireland 2001 ESB Transmission 3.10% 

CER Ireland 2001 Best new entrant price 2002 2.60% 

CER Ireland 2003 BGT 2.50% 

Ofgem UK 2004 Scots RO 2.75% 

CER Ireland 2004 Best new entrant price 2005 2.40% 

CER Ireland 2005 Best new entrant price 2006 2.40% 

ORR UK 2000 Periodic  of Rail Track's Access Charges 3% 

ORR UK 2003 Network Rail: Access Charges 2003 3% 

ORR UK 2008 Network Rail: Access Charges for 2009-14 (CP4) 1.7% - 2.35% 

Postcomm UK 2005 Royal Mail Price and Service Quality  2.50% 

Ofwat E & W 2004 Price Review 2005-10 3% 

WICS Scotland 2005 Strategic Review of Charges 2006-10 1.80% 

Source: European regulatory decisions.  
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B.2. International Evidence on Inflation-Protected Government Bond 
Yields 

This Section presents evidence on international inflation protected government bond yields. 
France and the UK are by far the largest issuers in the European index-linked government 
bond market.  In terms of the number of bonds in issue and maturity depth, these 
markets along with the US are the most developed.   

Figure B.1 shows the yields on French OATis and US TIPS since 1998. Yields in the French 
index-linked market fell from 2002 to below 1% before recovering during 2006 and early 
2007, and were between 1.5% and 2% in early 2008. The yield curve has been flat, if not 
slightly inverted, at times over the last 2 years. US TIPS yields were between 1% and 2% in 
2003 (when the data starts) as they were in early 2008. Between times, yields on short-dated 
bonds rose and the yield curve was flat in 2006 and early 2007, before yields on short 
maturities fell again in late 2007. Yields in both countries have increased dramatically in the 
last few months.   
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Figure B.1 
Yields on French OATis and US TIPS 

French OATI yields
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Source: NERA analysis of Bloomberg and US Treasury data. 
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Table B.2 and Table B.3 present average yields for US TIPS and French OATis for various 
periods and maturities (for UK ILGs see Table 2.2). This data indicates indexed bond yields 
have generally averaged between 1% and 2.2% in the US and 1.1% and 2% in France. These 
figures are broadly in line with UK ILG evidence. All three major world markets for index-
linked bonds have experienced a spike in yields over the last 3 months.  

Table B.2 
US TIPS: Average Yields 

  Maturity (years) 
Period 5 7 10 20 
3m 2.67% 2.84% 2.50% 2.71% 
12m 1.28% 1.62% 1.75% 2.16% 
5y 1.65% 1.85% 2.00% 2.20% 
All 1.59% 1.83% 2.01% 2.20% 

Source: NERA analysis of US Treasury data. Calculations based on daily data up to 30 November 2008. 

Table B.3 
French OATis: Average Yields 

  Maturity (years) 
Period 5 7 10 20 
3m 1.92% 2.50% 2.18% 2.11% 
12m 1.69% 1.84% 1.70% 1.86% 
5y 1.12% 1.33% 1.50% 1.67% 
All 1.12% 1.42% 2.09% 2.17% 

Source: NERA analysis of Bloomberg data. Calculations based on daily data up to 30 November 2008. 

Overall, the evidence on French and US indexed government bond yields suggests that 
similar institutional factors to those present in the UK may have affected these markets.  

Press reports state that pension fund demand may have strengthened as international 
accounting standards, requiring pension funds to state deficits in their financial accounts, 
approach implementation stage. In the US, the Pension Protection Act was enacted in August 
2006, mandating stricter funding requirements on defined benefit plans.  The influence on 
yields of pension fund demand in the US has been noted by the Federal Reserve.181 Further, 
the OECD observed in early 2006 that undersupply of the bonds demanded by pension funds 
was a global phenomenon:  

                                                 
181  “In the US, pension funds are required to reduce risk in portfolios by matching liabilities with less risky asset classes 

such as long-dated bonds.  Stewart Cowley, head of fixed interest at Newton, says: "At present, there are insufficient 
fixed-interest securities for pension liability matching. Demand is not going to go away for long-dated bonds which 
should see a higher return for investors." That's a view that has received official backing also. In one of his first 
speeches as Federal Reserve Chairman, Ben Bernanke said the demand arising from changes in pension rules was "a 
third possible source of a declining term premium," the so-called yield curve conundrum.”” Investment Week 
(11/09/06) “Economic slowdown in US to benefit long-dated bonds”   



Cost of Capital for PR09 Appendix B

 
 

NERA Economic Consulting 152 
 

"Very long-dated and IL bonds seem to be currently undersupplied relative to 
perceived or expected demand" 182,183   

On the whole, evidence from international inflation-protected government bonds does not 
appear to provide a viable alternative measure of the risk-free rate for the same reasons as 
ILGs. 

B.3. International Evidence on Deflated Nominal Government Bond 
Yields 

Figure B.2 shows real yields derived from German bund yields. Yields fell steadily from 
2000 to between 1% and 2% in 2005, before subsequently increasing to between 2% and 3% 
in the middle of 2008. The German yield curve is currently upward sloping and has been over 
the whole period shown.   

Figure B.2 
Real from Nominal Yields (German Bunds) 
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Source: NERA analysis of Bundesbank and Consensus Economics data. 

Figure B.3 shows real yields derived from US Treasuries. In contrast to the UK curve, but 
similar to the German, the US yield curve has been upward sloping for the majority of the 
period shown. Short term (i.e. 5-10 years) maturity yields have exhibited considerable 

                                                 
182  As reported in Dow Jones International News (30 January 2006) “Euro Yield Curve is Unlikely to Invert” 
183  See also “The increased issuance of long-dated bonds by different European governments is not enough to meet 

investor demand for these instruments.” Financial Times (01/02/06) “Financial Times Mandate: News & Analysis: 
Products and Strategies - Clients call for more long-bonds.”   
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volatility, while the 20 year yield has been fairly steady. This suggests shorter maturities have 
been more affected – as would be expected – by the macroeconomic cycle and Federal 
Reserve interest rate decisions. 

Figure B.3 
Real from Nominal (US Treasuries) 
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Source: NERA analysis of US Treasury and Consensus Economics data. 

A comparison between average yields on deflated nominal bonds for the two above markets 
and the UK, for various maturities, is shown in Table 2.3.  

Overall, evidence from deflated nominal UK bond yields does not appear to support a risk-
free rate consistent with UK regulatory precedent. Appealing to international evidence from 
the US or Germany could be a basis for justifying an risk-free rate of 2.5% (as per BAA), but 
the substantial differences between yields in the UK, Germany and US implies the 
international evidence is not necessarily a good proxy for an ‘unbiased’ estimate of the UK 
risk-free rate (in the sense that international evidence may be free of any distortions in the 
UK gilt market). As such, notwithstanding that there is some international regulatory 
precedent for deriving an estimate of the risk-free rate from deflated nominal bond yields we 
do not recommend this methodology. 
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B.4. An Inflation Risk Premium? 

In this section we review the literature on the inflation risk premium in the UK, EU and US. 

UK 

Despite the relatively long history of ILGs in the UK, there is little recent academic research 
on the inflation risk premium. Remolona, Wickens and Gong (1998) estimated the inflation 
risk premium on a two year maturity to have averaged 107 bps between July 1982 and July 
1997, though closer to 70 bps for the period post-1990.184  However, the authors also note 
that the inflation risk premium is close to zero for bonds with more than six months to 
maturity.   

Evans (2003), based on data over 1983-1995, found that the spread between nominal and real 
gilt yields “overstates the rate of expected inflation by between 0.6% and 1% at the one 
month horizon.  At the ten year horizon, the spread understates the rate of expected inflation 
by between 1% and 3.5%”.185  This evidence implies a negative inflation risk premium at the 
10 year horizon.  Evans concluded that “the inflation risk premium differs significantly across 
states at all horizons”.   

In November 2002 Governor King noted that recent changes in the yield curve were “highly 
suggestive of a fall not just in expected inflation but also in the inflation risk premium”.186 
More recently, in March 2005, MPC member Marian Bell noted that a decrease in the natural 
rate of interest “might be partly associated with reduced risk premia”.187 

Overall, while there appears to be no recent estimates of the inflation risk premium in the UK, 
its value historically appears to be uncertain, while it is generally believed to have decreased 
in recent years. 

US and Eurozone 

Broadly speaking, the evidence for the US and Eurozone suggests a small, but positive, 
inflation risk premium.  Papers by Hordahl (2008) and Durham (2006) suggest the inflation 
risk premium in the US is 20 bps or less, while Hordahl (2008) and Garcia and Werner 
(2008) suggest a slightly higher inflation risk premium in the Eurozone of 25-40 bps. Hordahl 
(2008) shows a time series of the inflation risk premium for the EU and US at a 10-year 
maturity: the most recent estimates of the inflation risk premium are close to zero (having 
been negative) for the US, and around 0.5 (and trending higher) for the EU.188 

                                                 
184  See Remolona, Wickens and Gong (1998) “What was the market’s view of UK monetary policy? Estimating inflation 

risk and expected inflation with indexed bonds”, Federal Reserve Bank of New York Staff Reports, 57. 
185  See Evans (2003) “Real Risk, Inflation Risk and the Term Structure”, The Economic Journal, 113, pp345-389 (p348). 
186  See King (2002) “The Inflation Target Ten Years On”, Speech to the London School of Economics, November 19. 
187  See Bell (2005) “A Matter of No Small Interest: Real Short-term Interest Rates and Inflation since the 1990s”, Speech 

to The Institute of Directors (South East Midlands) & Milton Keynes and North Bucks Chamber of Commerce at 
Cranfield University, March 2. 

188  See Hordahl (2008), p32. 
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Overall, the evidence appears to suggest that the inflation risk premium varies substantially 
across countries and across maturities. The evidence for the UK is sketchy, but appears to 
suggest that the inflation risk premium has recently been lower than it has been historically. 
The most recent evidence from Evans (2003) suggests the inflation risk premium in the UK 
was actually negative for a 10-year maturity.  More recent evidence for the US and EU 
suggest the inflation risk premium for the UK could plausibly be negative as in the US, or 
small and positive per the Eurozone evidence. Based on this evidence we conclude that the 
inflation risk premium for the UK is likely to be immaterial for our purposes, but note that 
further (more recent) research in this area would be informative.189 

B.5. Inflation Expectations 

The value of expected inflation is an important component in the calculation of the real risk-
free rate, when using either the nominal gilts or swap-rates based approach. 

In this section we set out the criteria we have applied in selecting our choice of the available 
measures of inflation expectations. We then consider the range of possible sources and 
methods for estimating inflation expectations and then apply the criteria. 

The Selection Criteria 

We applied the following criteria to determining the most suitable inflation forecast:190 

 the measure of inflation that is forecast: there are several measures of inflation in the UK, 
such as RPI, RPI-X and CPI, while the EU has a plethora of individual country measures 
as well as Euro-wide CPI and HICP. In the US inflation measures include headline CPI as 
well as various measures of underlying or ‘core’ CPI; 

 the availability of forecasts, and; 

 the horizon of the forecasts (i.e. how far into the future the forecasts apply). 

In relation to the final point we note that our aim was to find a 5-year inflation 
forecast - expressed as an annual average - to correspond to the maturity of the bond or swap 
rate used. In the event that multiple sources of forecasts met our criteria, the choice between 
them could be based upon an assessment of accuracy. 

B.5.1. The UK 

The Possible Sources and NERA’s Choice 

To our knowledge there are several possible publicly available sources of inflation 
expectations for the UK: 

                                                 
189  If the IRP is material and positive – as theory suggests – then our estimates of the risk free rate based on deflated 

nominal bond yields would be lower. 
190  The forecaster must be reputable, insofar that they have made a genuine and thorough attempt to forecast their chosen 

measure of inflation. However, there is no reason to believe that any of the forecasters considered in this memo are 
anything but reputable. 
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 the IMF;  

 the OECD;  

 City and independent institutions’ forecasts published by HM Treasury;  

 Consensus Economics, and; 

 Oxford Economic Forecasting (OEF).191  

It is also possible to construct inflation expectations by comparing yields on index-linked and 
nominal gilts of the same maturity. Since index-linked gilts (ILGs) are indexed to the Retail 
Price Index (RPI), this method provides an estimate of expected RPI inflation. However, well 
documented distortions in the ILG market mean that the implied inflation expectations are 
currently biased. A further alternative is evidence from inflation swaps. The RPI swap rate is 
a direct measure of inflation expectations (leaving the issue of inflation risk premiums to one 
side) since it is the fixed rate that must be paid to be guaranteed inflation payments in return – 
since the contract must be NPV neutral when entered, the fixed rate is the expected annually 
compounded RPI inflation rate. Our assessment is that the RPI swaps market, particularly at 
the long end, is affected by the same institutional factors as the ILG market: while there are a 
lot of pension funds willing to pay to receive inflation, there are few parties (likely to be 
limited to utilities and other regulated entities with RPI-linked income) willing to pay 
inflation. This leads to RPI swap rates that provide implausible estimates of RPI inflation. 

The appropriate measure of inflation for current purposes is RPI since (i) UK ILGs use RPI 
as the underpinning measure of inflation, and (ii) Water companies’ price caps are RPI-linked. 
The available forecasts are for a range of measures of inflation: the IMF and OECD both only 
provide forecasts for the Harmonized Index of Consumer Prices (HICP);192 Consensus 
Economics forecasts CPI; HM Treasury and OEF both forecast CPI, RPI and RPI-X.193 
Based on the foregoing we narrowed our choice to between the OEF and HM Treasury RPI 
forecasts.  

Before turning to the details of the forecasts’ availability and horizon recall that our aim is to 
obtain a measure of medium-term inflation expectations. OEF publishes forecasts of RPI four 
times a year, on a quarterly basis up to four years ahead. By comparison, HM Treasury 
publishes forecasts several times a year for the current year and one year ahead. HM Treasury, 
since August 2008, publishes medium-term RPI inflation forecasts quarterly. Historically, 
HMT has published medium-term RPI forecasts quarterly between November 1997 and 
November 2003 (with the exception of November 2001 and May 2003). Forecasts from both 
sources are available since 1997. As a result, OEF has more historic data available – having 
forecast RPI continuously - but HMT has the advantage of drawing upon a range of 
forecasters, rather than a single forecaster. Having balanced the available forecasts we have 
                                                 
191  The Bank of England also publishes projections for CPI in its quarterly inflation report. However, these projections are 

the BoE’s estimates based on market expectations of interest rates. As a result, these projections do not necessarily 
reflect the BoE’s nor the market’s inflation expectations. 

192  The HICP is calculated according to European Union guidelines to ensure its comparability across EU member states 
and is used primarily for statistical purposes.  

193  We note that as of August 2008 HM Treasury no longer publishes quarterly medium-term RPI-X inflation forecasts. 
These have been replaced with quarterly medium-term RPI forecasts, which in future could provide a viable alternative 
to the OEF forecasts. 
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decided to adopt HMT forecasts as our preferred measure. In reaching this conclusion we are 
mindful that the Competition Commission criticized our June report for relying upon a single 
forecaster.194  

We generate a monthly series of inflation forecasts by relying upon HMT’s monthly 
publication of one and two-year ahead RPI inflation forecasts complemented by the quarterly 
medium-term forecasts. For those monthly publications without a medium-term forecast we 
set the medium-term forecasts equal to the preceding quarters’ forecasts. For the period 
February 2004 to May 2008 when medium-term forecasts were not published we derive a 
medium-term inflation forecast by setting the fifth-year ahead forecast equal to the Bank of 
England’s CPI target (of 2% p.a.) plus the historic difference between RPI and CPI inflation 
(which is approximately 0.9%). Forecasts for the interim third and fourth years-ahead are 
interpolated between the second and fifth year-ahead forecasts. We note that our 
medium-term assumption that RPI inflation approaches 2.9% is broadly in line with the CC’s 
methodology in both the Heathrow/Gatwick (2007) and Stansted (2008) reviews.195 

B.5.2. The EU 

The Possible Sources and NERA’s Choice 

To our knowledge there are several possible publicly available sources of inflation 
expectations for the EU: 

 the IMF;  

 the OECD;  

 Consensus Economics, and; 

 the ECB’s Quarterly Survey of Professional Forecasters. 

French OATis are linked to EU HICP (notwithstanding that some previously issued bonds are 
linked to French CPI excluding tobacco). As such the appropriate measure of EU inflation is 
the HICP. 

We use Consensus Economics forecasts where a long-horizon is required, but QSPF for some 
other situations where frequency of forecasts is more important (since CE forecasts are only 
published each October). 

                                                 
194  The CC states “in the case of inflation, we would be uncomfortable relying on one forecaster to extract market 

expectations about future inflation”: (2008) “Stansted Airport Ltd: Q5 Price Control Review”, Appendix L, L14, 
October. 

195  See CC (2007) “BAA Ltd: A report on the Economic Regulation of the London Airports Companies (Heathrow Airport 
Ltd and Gatwick Airport Ltd)”, Appendix F, F10, September and CC (2008) “Stansted Airport Ltd: Q5 Price Control 
Review”, Appendix L, L8, October. 
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B.5.3. The US 

The Possible Sources and NERA’s Choice 

To our knowledge there are several possible publicly available sources of inflation 
expectations for the US: 

 the IMF;  

 the OECD;  

 Consensus Economics, and; 

 the Philadelphia Federal Reserve Bank’s Quarterly Survey of Professional Forecasters. 

US TIPS are linked to CPI-U inflation, which is the non seasonally-adjusted US City 
Average All Items Consumer Price Index for All Urban Consumers. We use Consensus 
Economics forecasts of CPI as this should be a close proxy to CPI-U and because the CE 
forecasts have a sufficiently long horizon for deflating long-dated Treasury bonds. 

B.5.4. Estimates of Inflation Expectations 

We estimate medium-term inflation expectations by: 

1. Generating a series of one-year-ahead inflation forecasts for each year of the forecast 
horizon (e.g. for a five year forecast horizon we have five annual inflation forecasts).  

2. Taking a simple arithmetic average of these inflation forecasts over the forecast horizon. 

The first step ensures evidence on the expected trend inflation rate (which should be well 
proxied by the fifth year ahead rate since by four-years ahead the impact of the current 
business and interest rate cycles should be minimal) and short-term fluctuations in inflation 
expectations (as the business cycle unfolds) are both incorporated into our medium-term 
inflation forecast. 

Table B.4 presents average inflation expectation measures from a variety of sources. Our 
preferred measure of inflation expectations has averaged 2.6% over the past ten years and 
2.47% over the past three months. 
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Table B.4 
Medium Term Inflation Expectations 

 December 1998 -  
November 2008 September – November 2008 

HM Treasury 2.60% 2.47% 

OEF1 2.53% 2.88% 

BoE Target plus 
Historical average difference 
between RPI and CPI2 

-- 2.86% 

CC (2007 & 2008) -- 2.8% 

RPI Swaps3 2.87% 2.25% 

Breakeven inflation4 2.67% 1.43% 

Source: NERA analysis of HMT, OEF, Bloomberg, Bank of England  and ONS data. Notes: (1) Current OEF 
estimate based on October 2008 publication; (2) Historic difference between RPI and CPI calculated using 
quarterly data over 1989 Q1 – 2008 Q3; (3) RPI swaps based on 5-year maturity; (4) Break-even inflation 
calculated using yields on gilts and ILGs with 5-year maturity and the Fisher formula. 
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Appendix C. Estimation of Beta 

C.1. OLS Regression Estimation 

In this Appendix we present the OLS regression results from our simple equation that 
controls for the impact of price review periods through dummy variables:  

tmtmtmtmtit εPRRαPRRαPRRαR  α R +++++= 090499 321β  

PR99, PR04 and PR09 are dummy variables for each of the price review periods i.e. the 
period between the release of the final “Setting price limits for water and sewerage services” 
document and the publication of the Final Determination.196 The equation is estimated using 
the most available data for each company. Market returns are based on the FTSE All-share 
index. Table C.1 presents the coefficient estimates and their statistical significance. PR99 is 
found to have a statistically significant negative effect on beta for all companies considered, 
while PR04 had a similarly negative statistically significant impact for all companies except 
Anglian. 

Table C.1 
Coefficient Estimates and Statistical Significance 

 Yorkshire South 
West 

Severn 
Trent 

United 
Utilities NWL Anglian 

Market return 0.59*** 0.45*** 0.55*** 0.7*** 0.95*** 0.5*** 
PR99 * Market return -0.94*** -0.53*** -0.77*** -0.64*** -- -0.63*** 
PR04 * Market return -0.65*** -0.51*** -0.47** -0.44** -0.8** -0.24 
PR09 * Market return 0.04 0.31** 0.32** 0.12 -0.24 -- 

Source: NERA calculations using Bloomberg data. Severn Trent data from 11/7/1991; United Utilities data from 
19/7/1990; Kelda data from 11/7/1991 until 21/11/2007; Pennon data from 23/7/1990; Anglian data from 
12/7/1991 until 1/10/2006; and Northumbrian data from 23/5/2003. End dates for subsequently de-listed 
companies reflect the date of announcement of the takeover, or the date the takeover was reported in the media. 
End date is 3/12/2008. Asset betas calculated using gearing ratio averaged over sample.  ***, ** and * indicate 
statistical significance of raw betas at 1%, 5-10% levels. 

We also expanded our equation to include a dummy for the PR94 period. The OLS regression 
results for this model are presented in Table C.2. The estimates of beta are little changed 
between the two models. We also find PR99 and PR04 again both have a statistically 
significant negative impact on beta. On the other hand, PR94 appears to have a positive 
impact on beta, though this impact is not statistically significant. Interestingly, PR09 appears 
have to a positive statistically significant impact on beta for South West and Severn Trent. 
This may reflect that betas for these companies have been above their long-term average 
recently, though our analysis of six-month rolling betas suggests that these betas have 
decreased recently.  

                                                 
196  For PR99 the review period is between 27 June 1997 and 25 November 1999. For PR04 the corresponding period is 

between 15 October 2002 and 2 December 2004. The PR09 period commences on 19 October 2007. The period for 
PR94, is 4 November 1993 to 28 July 1994. 
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Table C.2 
Coefficient Estimates and Statistical Significance with PR94 

 Yorkshire South 
West 

Severn 
Trent 

United 
Utilities NWL Anglian 

Market return 0.57*** 0.42*** 0.53*** 0.69*** 0.95*** 0.46*** 
PR94 * Market return 0.26 0.55* 0.44 0.3 -- 0.67** 
PR99 * Market return -0.93*** -0.5*** -0.74*** -0.63*** -- -0.59*** 
PR04 * Market return -0.64*** -0.48** -0.45** -0.42** -0.8** -0.19 
PR09 * Market return 0.06 0.33*** 0.35*** 0.14 -0.24 -- 

Source: NERA calculations using Bloomberg data. Severn Trent data from 11/7/1991; United Utilities data from 
19/7/1990; Kelda data from 11/7/1991 until 21/11/2007; Pennon data from 23/7/1990; Anglian data from 
12/7/1991 until 1/10/2006; and Northumbrian data from 23/5/2003. End dates for subsequently de-listed 
companies reflect the date of announcement of the takeover, or the date the takeover was reported in the media. 
End date is 3/12/2008. Asset betas calculated using gearing ratio averaged over sample.  ***, ** and * indicate 
statistical significance of raw betas at 1%, 5-10% levels. 

C.2. Bid-Ask Spreads and Illiquidity 

Table C.3 shows the average bid-ask spreads for each of the WaSCs for various recent 
periods. Bid-ask spreads are indicative of the liquidity of a stock, and high spreads suggest 
that the stock is relatively illiquid. 

Table C.3 
Bid-ask Spreads of Water Companies as a Percentage of Average Price (%) 

 
  

Last 
2 years 

Last 
5 years 

United Utilities 0.11 0.12 
South West (Pennon) 0.15 0.19 
Northumbrian Water 0.18 0.35 
Severn Trent 0.14 0.14 
Yorkshire (Kelda) 0.11 0.16 
Anglian 0.16 0.18 

Source: NERA analysis of Bloomberg data up to and including 30 November 2008. 

Over both the last 2 years and 5 years, Northumbrian has the highest average bid-ask spread 
of all the listed WaSCs. Over the last 5 years Northumbrian’s average spread was almost 
twice that of any other company. Northumbrian has the highest bid-ask spreads of the water 
companies shown, and this is strong evidence that its stock has been relatively illiquid. It is 
for this reason that we exclude Northumbrian from our set of comparators for beta analysis.  
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Appendix D. Water Company Bonds Used for Debt Beta 
Estimation 

Table D.1 
Water Company Bonds Issued Since 1983 

Company Rating 
Issue 
Date 

Maturity 
Date 

Coupon
(%) 

Index 
Linked 

Amount 
(£) 

BRISTOL WATER PLC N/A 18/01/1983 31/03/2004 12.5 N 3000000 
SOUTH EAST WATER PLC N/A 06/09/1983 31/12/2004 12.5 N 3800000 
CAMBRIDGE WATER CO N/A 30/07/1984 31/12/2004 13 N 2500000 
BRISTOL WATERWORKS PLC N/A 28/08/1984 30/11/2004 11.75 N 5000000 
FOLKESTONE & DISTRIC WTR N/A 02/10/1984 31/12/2004 11.5 N 2500000 
SOUTH EAST WATER LTD N/A 20/02/1985 31/03/2010 12 N 3500000 
MID-KENT WATER CO N/A 04/03/1985 31/03/2005 12.25 N 4000000 
WEST HANTS WATER N/A 08/07/1985 30/06/1997 11.8 N 1500000 
SOUTH EAST WATER PLC N/A 02/10/1985 31/12/2009 11.2 N 1600000 
ESSEX AND SUFFOLK WATER N/A 20/11/1985 31/12/1997 11.5 N 3500000 
ESSEX AND SUFFOLK WATER N/A 20/11/1985 31/12/1997 11.5 N 3000000 
NORTHUMBRIAN WATER LTD N/A 20/11/1985 31/12/2009 11.2 N 3500000 
BRISTOL WATERWORKS PLC N/A 25/11/1985 31/12/2009 11.2 N 4000000 
THREE VALLEYS WATER PLC N/A 03/04/1986 31/12/1998 10 N 5000000 
MID SOUTHERN WATER PLC N/A 14/05/1986 01/05/1998 10 N 9000000 
CAMBRIDGE WATER CO N/A 14/05/1986 30/06/1998 10 N 3000000 
BRISTOL WATERWORKS PLC N/A 05/06/1986 30/06/1996 9.8 N 5000000 
NORTHUMBRIAN WATER LTD N/A 09/10/1986 31/12/2004 11.75 N 8000000 
SOUTH EAST WATER LTD N/A 19/05/1987 30/06/2017 10 N 3000000 
BRISTOL WATERWORKS PLC NR 05/02/1988 30/06/2002 10.4 N 4000000 
SEVERN TRENT PLC N/A 12/07/1991 12/07/1999 11.5 N 150000000 
SEVERN TRENT PLC NR 30/07/1991 23/03/2001 11.625 N 125000000 
THAMES WATER PLC N/A 19/09/1991 19/09/2006 9.5 N 82000000 
THAMES WATER UTIL FIN NR 21/11/1991 21/11/2001 10.5 N 150000000 
PENNON GROUP PLC N/A 05/02/1992 05/02/2012 10.625 N 150000000 
NORTHUMBRIAN WATER LTD N/A 31/03/1992 01/08/2004 12 N 5000000 
NORTHUMBRIAN WATER LTD N/A 31/03/1992 01/08/2012 4.25 N 710000 
NORTHUMBRIAN WATER LTD N/A 31/03/1992 01/08/2012 5.25 N 704507 
NORTHUMBRIAN WATER LTD N/A 31/03/1992 31/12/2012 3.75 N 250000 
NORTHUMBRIAN WATER LTD N/A 09/04/1992 31/12/2005 12 N 2000000 
PENNON GROUP PLC N/A 03/02/1993 03/02/1998 8.375 N 85000000 
YORKSHIRE WATER PLC NR 14/07/1993 23/09/2008 6.75 N 60400000 
ANGLIAN WATER PLC N/A 24/08/1993 24/08/1998 6.5 N 65000000 
ANGLIAN WATER PLC N/A 24/08/1993 24/08/1998 6.5 N 65000000 
WELSH WATER UTILITES FIN NR 17/03/1994 17/03/2004 7.125 N 100000000 
WELSH WATER UTILITES FIN NR 21/03/1994 21/03/2014 7.625 N 100000000 
ANGLIAN WATER SERV FIN NR 29/11/1996 29/11/2006 8.25 N 150000000 
NORTHUMBRIAN WATER FIN BBB+ 06/02/1998 06/02/2023 6.875 N 350000000 
YORKSHIRE WATER SERV FIN A-  23/04/1998 23/04/2010 6.875 N 200000000 
THAMES WATER UTIL FIN BBB+ 16/11/1998 16/11/2028 6.75 N 330000000 
THAMES WATER UTIL FIN NR 22/02/1999 01/03/2004 4.715 N 5000000 
SEVERN TRENT WATER UTIL A 26/02/1999 26/02/2024 6.125 N 300000000 
WESSEX WATER SERVS FIN BBB+ 30/03/1999 30/03/2009 5.875 N 300000000 
SEVERN TRENT WATER UTIL A 07/06/1999 07/06/2029 6.25 N 425000000 
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Company Rating 
Issue 
Date 

Maturity 
Date 

Coupon
(%) 

Index 
Linked 

Amount 
(£) 

THAMES WATER UTIL FIN BBB+ 09/02/2000 09/02/2032 6.5 N 200000000 
YORKSHIRE WATER SERV FIN A-  17/04/2000 17/04/2031 6.625 N 240000000 
THAMES WATER PLC NR 21/11/2000 21/11/2001 6.12 N 35000000 
SUTTON AND EAST SURREY AAA  21/03/2001 31/05/2031 2.874 Y 100000000 
SUTTON AND EAST SURREY AAA  21/03/2001 31/05/2031 2.874 Y 100000000 
WESSEX WATER SERVS FIN BBB+ 30/03/2001 30/03/2009 5.875 N 100000000 
DWR CYMRU FINANCING LTD A 10/05/2001 31/03/2021 6.907 N 325000000 
DWR CYMRU FINANCING LTD A 10/05/2001 31/03/2026 4.377 Y 128600000 
DWR CYMRU FINANCING LTD A 10/05/2001 31/03/2027 4.375 Y 75000000 
DWR CYMRU FINANCING LTD AA 10/05/2001 31/03/2028 6.015 N 350000000 
DWR CYMRU FINANCING LTD AA 10/05/2001 31/03/2030 3.514 Y 265000000 
DWR CYMRU FINANCING LTD AA 10/05/2001 31/03/2031 3.512 Y 85000000 
SEVERN TRENT WATER UTIL N/A 30/05/2001 30/05/2028 3.86 Y 100000000 
SEVERN TRENT WATER UTIL N/A 17/07/2001 17/07/2024 3.992 Y 25000000 
WESSEX WATER SERVS FIN N/A 30/11/2001 30/07/2023 3.52 Y 50000000 
NORTHUMBRIAN WATER FIN BBB+ 11/12/2001 11/10/2017 6 N 300000000 
THAMES WATER UTIL FIN BBB+ 21/02/2002 21/07/2021 3.375 Y 175000000 
SEVERN TRENT PLC NR 17/06/2002 17/12/2003 5.1075 N 15000000 
ARTESIAN FINANCE PLC AAA  26/06/2002 30/09/2032 3.625 Y 473028000 
ANGLIAN WATER SERV FIN NR 30/07/2002 02/07/2008 5.5 Y 100000000 
ANGLIAN WATER SERV FIN A- 30/07/2002 28/07/2020 4.125 Y 150000000 
ANGLIAN WATER SERV FIN AA 30/07/2002 30/07/2022 5.837 N 250000000 
ANGLIAN WATER SERV FIN A- 30/07/2002 30/07/2024 3.666 Y 75000000 
ANGLIAN WATER SERV FIN A- 30/07/2002 30/07/2030 6.293 N 246000000 
ANGLIAN WATER SERV FIN AA 30/07/2002 30/07/2032 3.07 Y 200000000 
ANGLIAN WATER SERV FIN AA 30/07/2002 30/07/2032 3.07 Y 60000000 
SOUTH STAFFORDSHIRE WTR NR 22/08/2002 31/07/2025 3.75 Y 85000000 
UNITED UTILIT WATER PLC A- 22/10/2002 22/01/2010 5.25 N 150000000 
UNITED UTILIT WATER PLC A- 04/12/2002 04/12/2032 3.375 Y 50000000 
UNITED UTILIT WATER PLC A- 20/12/2002 20/12/2027 5.625 N 300000000 
NORTHUMBRIAN WATER FIN BBB+ 30/12/2002 29/04/2033 5.625 N 350000000 
YORKSHIRE WATER SERV FIN A-  21/02/2003 21/02/2023 5.375 N 200000000 
YORKSHIRE WATER SERV FIN A-  21/02/2003 29/07/2033 3.048 Y 100000000 
ARTESIAN FINANCE II AAA  07/05/2003 30/09/2033 6 N 345950000 
UNITED UTILIT WATER PLC A- 14/05/2003 14/05/2018 5.375 N 150000000 
SOUTHERN WATER SRVCS FIN A- 23/07/2003 31/03/2023 3.816 Y 150000000 
SOUTHERN WATER SRVCS FIN A- 23/07/2003 31/03/2026 6.64 N 350000000 
SOUTHERN WATER SRVCS FIN AA 23/07/2003 31/03/2029 6.192 N 350000000 
SOUTHERN WATER SRVCS FIN AA 23/07/2003 31/03/2034 3.706 Y 35000000 
SOUTHERN WATER SRVCS FIN AA 23/07/2003 31/03/2034 3.706 Y 150000000 
SEVERN TRENT WATER UTIL A 22/09/2003 08/12/2014 5.25 N 200000000 
WESSEX WATER SERVS FIN BBB+ 15/10/2003 14/10/2033 5.75 N 350000000 
THREE VALLEYS WATER FIN A- 13/07/2004 13/07/2026 5.875 N 200000000 
SOUTH EAST WATER FIN LTD AA 27/07/2004 30/09/2019 5.6577 N 200000000 
SOUTH EAST WATER FIN LTD AA 27/07/2004 29/03/2029 5.5834 N 166000000 
ANGLIAN WATER SERV FIN A- 24/02/2005 30/10/2015 5.25 N 250000000 
UNITED UTILIT WATER PLC A- 28/02/2005 28/02/2035 5 N 200000000 
WESSEX WATER SERVS FIN BBB+ 10/03/2005 10/03/2028 5.375 N 200000000 
ANGLIAN WATER SERV FIN A- 20/04/2005 20/04/2035 2.4 N 402000000 
SOUTHERN WATER SRVCS FIN AA 27/05/2005 31/03/2021 5 N 350000000 
SOUTHERN WATER SRVCS FIN AA 27/05/2005 31/03/2041 5 N 150000000 



Cost of Capital for PR09 Appendix D

 
 

NERA Economic Consulting 164 
 

Company Rating 
Issue 
Date 

Maturity 
Date 

Coupon
(%) 

Index 
Linked 

Amount 
(£) 

THAMES WATER UTIL FIN BBB+ 30/06/2005 30/06/2010 4.75 N 250000000 
THAMES WATER UTIL FIN BBB+ 30/06/2005 30/06/2020 5.05 N 200000000 
THAMES WATER UTIL FIN N/A 30/06/2005 30/06/2020 5.05 N 200000000 
NORTHUMBRIAN WATER FIN BBB+ 27/09/2005 15/07/2036 2.033 Y 150000000 
UNITED UTILIT WATER PLC A- 05/10/2005 05/10/2035 1.9799 Y 100000000 
UNITED UTILIT WATER PLC A- 14/12/2005 14/12/2040 1.7829 Y 100000000 
ARTESIAN FINANCE III PLC AAA  20/12/2005 30/09/2045 3.75 Y 111400000 
NORTHUMBRIAN WATER FIN BBB+ 30/01/2006 30/01/2041 1.6274 Y 60000000 
UNITED UTILIT WATER PLC A- 31/01/2006 31/01/2041 1.3258 Y 50000000 
UNITED UTILIT WATER PLC A- 13/02/2006 13/02/2046 1.397 Y 50000000 
UNITED UTILIT WATER PLC A- 14/02/2006 13/02/2046 1.397 Y 50000000 
UNITED UTILIT WATER PLC A- 28/03/2006 28/03/2042 1.5802 Y 100000000 
UNITED UTILIT WATER PLC A- 06/04/2006 06/04/2043 1.5366 Y 50000000 
ANGLIAN WATER SERV FIN A- 28/04/2006 28/01/2046 1.7 Y 50000000 
ANGLIAN WATER SERV FIN A- 04/05/2006 30/07/2046 1.7 Y 50000000 
UNITED UTILIT WATER PLC A- 19/05/2006 19/05/2049 1.7937 Y 50000000 
ANGLIAN WATER SERV FIN A- 03/07/2006 03/07/2056 1.6777 Y 50000000 
ANGLIAN WATER SERV FIN A- 03/07/2006 03/07/2056 1.7164 Y 40000000 
UNITED UTILIT WATER PLC A- 07/07/2006 07/07/2056 1.847 Y 100000000 
ANGLIAN WATER SERV FIN A- 12/07/2006 12/07/2049 1.7903 N 60000000 
UNITED UTILIT WATER PLC A- 28/07/2006 28/07/2056 1.815 Y 100000000 
WESSEX WATER SERVS FIN BBB+ 31/07/2006 31/07/2046 1.75 Y 75000000 
WESSEX WATER SERVS FIN AAA 31/07/2006 31/07/2046 1.75 Y 75000000 
WESSEX WATER SERVS FIN BBB+ 31/07/2006 31/07/2051 1.75 Y 75000000 
WESSEX WATER SERVS FIN N/A 31/07/2006 31/07/2051 1.75 Y 50000000 
UNITED UTILIT WATER PLC A- 11/08/2006 11/08/2056 1.662 Y 100000000 
UNITED UTILIT WATER PLC N/A 16/08/2006 16/08/2056 1.5865 Y 50000000 
THAMES WATER UTIL FIN AAA 11/09/2006 20/04/2021 6.4625 N 200000000 
THAMES WATER UTIL FIN BBB+ 11/09/2006 20/04/2021 6.59 N 225000000 
THAMES WATER UTIL FIN N/A 11/09/2006 11/07/2053 1.5152 Y 100000000 
THAMES WATER UTIL FIN BBB+ 11/09/2006 11/07/2053 1.6802 Y 300000000 
THAMES WATER UTIL FIN N/A 11/09/2006 11/07/2053 1.6802 Y 200000000 
THAMES WATER UTIL FIN BBB+ 11/09/2006 11/07/2055 1.681 Y 300000000 
THAMES WATER UTIL FIN AAA 11/09/2006 11/07/2055 1.681 Y 100000000 
THAMES WATER UTIL FIN AAA 11/09/2006 11/07/2055 1.681 Y 100000000 
UNITED UTILIT WATER PLC A- 25/09/2006 25/09/2056 1.591 Y 25000000 
THAMES WATER UTIL FIN BBB+ 28/09/2006 30/06/2015 4.9 N 200000000 
THAMES WATER UTIL FIN BBB+ 28/09/2006 28/09/2037 5.125 N 600000000 
SEVERN TRENT WATER UTIL A 29/09/2006 29/09/2056 1.602 Y 50000000 
SEVERN TRENT WATER UTIL A 11/10/2006 11/08/2051 1.626 Y 100000000 
SOUTHERN WATER SRVCS FIN AA 18/10/2006 31/03/2052 4.5 N 200000000 
SEVERN TRENT WATER UTIL N/A 20/10/2006 20/10/2056 1.5 Y 50000000 
UNITED UTILIT WATER PLC A- 25/10/2006 25/10/2056 1.556 Y 50000000 
YORKSHIRE WATER SERV FIN A-  15/11/2006 01/08/2056 1.46 Y 125000000 
YORKSHIRE WATER SERV FIN A-  16/11/2006 01/08/2051 1.462 Y 125000000 
UNITED UTILIT WATER PLC A- 21/11/2006 21/11/2056 1.3805 Y 35000000 
UNITED UTILIT WATER PLC A- 21/11/2006 21/11/2056 1.435 Y 50000000 
DWR CYMRU FINANCING LTD A 28/11/2006 31/03/2057 1.375 Y 50000000 
DWR CYMRU FINANCING LTD AA 07/12/2006 31/03/2057 4.473 N 100000000 
ANGLIAN WATER SERV FIN A- 19/12/2006 19/07/2056 1.3825 Y 50000000 
WESSEX WATER SERVS FIN BBB+ 31/01/2007 31/07/2057 1.369 N 75000000 



Cost of Capital for PR09 Appendix D

 
 

NERA Economic Consulting 165 
 

Company Rating 
Issue 
Date 

Maturity 
Date 

Coupon
(%) 

Index 
Linked 

Amount 
(£) 

WESSEX WATER SERVS FIN BBB+ 31/01/2007 31/07/2057 1.374 N 75000000 
YORKSHIRE WATER SERV FIN N/A 09/02/2007 01/08/2051 1.462 Y 125000000 
SEVERN TRENT WATER UTIL A 09/02/2007 09/02/2057 1.399 Y 100000000 
SEVERN TRENT WATER UTIL N/A 04/05/2007 09/02/2057 1.399 Y 10000000 
UNITED UTILIT WATER PLC A- 21/05/2007 21/11/2057 1.702 Y 50000000 
YORKSHIRE WATER SERV FIN A-  29/05/2007 28/05/2027 5.5 N 150000000 
YORKSHIRE WATER SERV FIN AAA  29/05/2007 28/05/2037 5.125 N 200000000 
YORKSHIRE WATER SERV FIN A-  01/06/2007 01/02/2054 1.75756 Y 85000000 
SEVERN TRENT WATER UTIL A 01/06/2007 01/08/2057 1.6675 Y 100000000 
YORKSHIRE WATER SERV FIN A-  11/06/2007 01/02/2050 1.8225 Y 65000000 
YORKSHIRE WATER SERV FIN A-  11/06/2007 01/02/2058 1.7085 Y 100000000 
SEVERN TRENT WATER UTIL A 19/06/2007 01/02/2058 1.56625 Y 100000000 
SEVERN TRENT WATER UTIL A 29/06/2007 01/08/2058 1.501 Y 50000000 
SEVERN TRENT WATER UTIL A 06/07/2007 01/08/2058 1.457 Y 50000000 
UNITED UTILIT WATER PLC A- 12/07/2007 12/07/2057 1.585 Y 100000000 
SOUTHERN WATER SRVCS FIN AAA  17/07/2007 30/09/2056 5.125 N 300000000 
SOUTH WEST WATER FIN PLC N/A 23/07/2007 01/02/2057 1.99 Y 200000000 
SEVERN TRENT WATER UTIL A 10/08/2007 01/08/2058 1.5225 Y 50000000 
SEVERN TRENT WATER UTIL A 17/08/2007 01/02/2067 1.589 Y 50000000 
THAMES WATER UTIL CAYMAN BBB+ 30/08/2007 28/08/2042 1.98 Y 50000000 
THAMES WATER UTIL CAYMAN BBB+ 30/08/2007 28/08/2047 1.846 Y 100000000 
THAMES WATER UTIL CAYMAN BBB+ 30/08/2007 28/08/2049 1.819 Y 200000000 
THAMES WATER UTIL CAYMAN BBB+ 30/08/2007 28/08/2057 1.771 Y 200000000 
THAMES WATER UTIL CAYMAN BBB+ 30/08/2007 28/08/2062 1.76 Y 350000000 
WESSEX WATER SERVS FIN BBB+ 28/09/2007 29/11/2058 1.489 Y 50000000 
WESSEX WATER SERVS FIN BBB+ 28/09/2007 29/11/2058 1.495 Y 50000000 
WESSEX WATER SERVS FIN BBB+ 28/09/2007 29/11/2058 1.499 Y 50000000 
ANGLIAN WATER SERV FIN A- 23/10/2007 01/07/2055 1.52 N 50000000 
THAMES WATER UTIL CAYMAN AAA 29/10/2007 28/08/2047 1.846 Y 100000000 
THAMES WATER UTIL CAYMAN AAA 29/10/2007 28/08/2049 1.819 Y 100000000 
UNITED UTILIT WATER PLC A- 19/11/2007 18/11/2037 1.66 Y 35000000 
YORKSHIRE WATER SERV FIN N/A 28/12/2007 01/02/2054 1.75756 Y 85000000 
THAMES WATER UTIL CAYMAN BBB+ 09/04/2008 09/04/2058 7.241 N 400000000 
SOUTH STAFFORDSHIRE WTR BBB+ 30/06/2008 30/06/2051 1.843 Y 35000000 

Source: NERA analysis of Bloomberg data. Selected bonds are all GBP denominated with fixed coupon. 
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Appendix E. A Critique of the Competition Commission’s 
Approach to Estimating the ERP 

The Competition Commission for BAA (2007) concluded that the appropriate range for the 
ERP is 2.5-4.5%. In this section we review and criticise the CC’s methodology as part of a 
broader assessment of the most appropriate technique for estimating the ERP.  

This Appendix mirrors the criticism that we made in our June report (Appendix F).  

The CC’s Range is Out of Line With Regulatory Precedent 

While the CC stopped short of recommending a specific point estimate for the ERP, its 
choice of point estimate for the cost of capital implies an ERP approaching 4.5% which is 
broadly consistent with UK regulatory precedent.  However, while we note that the CC’s 
ultimate ERP conclusion is consistent with UK regulatory precedent, its advancement of an 
ERP range of 2.5% - 4.5% is not. In particular, the CC’s apparent willingness to accept an 
ERP of 2.5% is inconsistent with every single UK or European regulatory decision since the 
turn of the millennium. As such, the low end of the range appears completely unsupportable 
by previous regulatory decisions. 

The CC’s Range is Out of Line with Academic and Practitioner Opinion 

The CC’s range of 2.5-4.5% has received some notable criticism from the academic 
community.  In particular, according to recent academic opinion the CC’s ERP range is too 
low.  For instance, Myers (2008) on behalf of BAA argues that:  “(f)orecasted ERPs below 
3.5% or 4% should attract extreme scepticism”.  Instead Myers argues for a range of 4-6%.  
Schaefer (2007) of the LBS estimates an ERP range of 2.5-6.5% while arguing that the CC’s 
central estimate of 3.5% and its range for the ERP are very low.  

Finally we note that the latest consensus view from around 400 finance professors that the 
ERP is in a range of 4-7% with a central estimate of 6% as of year-end 2007 is also 
inconsistent with the CC’s estimates of the ERP: 

“A sample of about 400 finance professors estimates the 1-year equity 
premium and the 30-year geometric equity premium to be about 5%, as of 
year-end 2007. The sample interquartile range is 4-6%. The typical range 
recommended in their classes is a little higher (from 4-7%, with a mean of 
6%). Since 2001, participants have become more bearish (by about 0.5%). 

The participants estimate the 30-year arithmetic equity premium estimate to 
be about 75 basis points higher than its geometric equivalent; and they 
estimate the 30-year geometric expected rate of return on the stock market to 
be about 9%. 

… 
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“… (I)n class, survey participants use a 6% estimate, which is higher than their own 
beliefs—but they also advocate a range from 4% to 7% that comfortably encompasses 
their own opinion.”197 

Table E.1 summarises the key papers discussed above and their findings. The critical point to 
note here is that the full range of academic opinion advances a range for the ERP of 
2.5% - 6.5%. That is, the upper end of the range is considerably higher than that advocated by 
the CC. In essence, this evidence suggests the CC has adopted a range that is skewed to the 
low end of academic opinion. In conclusion, we note: 

 A more appropriate representation of the range for the ERP should also include the very 
upper end of the range of opinion, and; 

 A better representation of the middle of the range of academic and practitioner opinion 
would likely centre around 5%. 

Table E.1 
Summary of Recent Academic Statements on the ERP 

 
Author Title Date Approach Range 

Myers Cost of Capital for Gatwick 
and Heathrow 2008

Long term historical average 
premiums adjusted for "the extra 
returns contributed by past trends in 
price-earnings or price-dividend 
ratios". 

4% - 6% 

Schaefer The Cost of Capital for 
Gatwick and Heathrow 2007 Review of existing literature 2.5% - 6.5% 

Dimson, 
Marsh 
and 
Staunton 

Global Investment Returns 
Yearbook 2008 2008 Very long-run historical realised 

premiums 4.1% - 5.4% 

Range of ERP estimates     2.5% - 6.5% 
 

Inconsistencies in the CC’s Methodology 

The CC states that the lower end of its range is consistent with ex ante estimates by Dimson 
et al (2002, 2007) and - an unrefereed (and therefore untested) working paper by - Gregory 
(2007), and that the upper end of this range is consistent with ex post estimates by Dimson et 
al (2007).198  

Our analysis shows that the CC’s conclusions on the ERP range are flawed because they are 
inconsistent with the conclusions from the academic papers that they have cited.  In particular, 
we note: 

                                                 
197  http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1084918 
198  Gregory, A, (2007) “How Low is the UK Equity Risk Premium?” XFi Centre for Finance and Investment, University of 

Exeter website. http://www.xfi.ex.ac.uk/workingpapers/0709.pdf. 
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 the CC cite Dimson et al’s (2002, 2007) evidence on geometric ex ante returns but a close 
inspection of Dimson et al’s papers show that they recommend the use of arithmetic 
means to estimate the prospective ERP since the arithmetic mean represents the mean of 
all possible outcomes.  Dimson et al’s ex ante ‘world’ ERP on an arithmetic basis is 
around 5% not the 3.0-3.5% geometric average reported by the CC.  

 the ex post estimates of Dimson et al (2007) shown in CC (2007) Appendix F17 Table 3 
show an ERP over bonds of 4.2-5.4% and the ex ante estimates of Gregory (2007) and 
Dimson et al (2002, 2007) summarised in paragraphs F66 and F67 show an ERP of 
1.5-3.9%.199,200 Hence the CC’s own evidence shows a range for the ERP of 1.5-5.4%.  

In summary, the CC’s overall range of 2.5-4.5% is a highly selective and biased 
representation of the evidence relied upon for their estimates for the ERP.   

Two other aspects of the CC’s methodology are particularly troubling: 

 The CC’s preference for geometric averages over arithmetic averages of returns, and; 

 The CC’s dismissal of historical returns evidence as a measure of the prospective ERP. 

We address these two issues below. 

Method of Averaging Market Returns: Arithmetic versus Geometric Averages 

Substantial debate has taken place over whether average realised historical equity returns 
should be calculated using either geometric or arithmetic averages.  The debate about 
arithmetic or geometric returns is essentially a debate about market efficiency.  
Holmans (1996) summarises the arithmetic versus geometric mean controversy as follows: 

"The arithmetic versus geometric controversy is basically about market 
efficiency and how one believes the stock market functions.  Market efficiency 
implies that equity returns are serially independent (i.e. no mean reversion 
and no method of predicting future returns).  In these circumstances, the 
correct estimator of the future market return is the long term ex post 
arithmetic mean (AM)." 

There have been a large number of studies to test for market efficiency.  The empirical 
evidence (e.g. the surveys undertaken by Fama (1991) and Fama (1998)) generally supports 
the idea that prices do seem to be weak and semi-strong efficient but is less clear as to 
whether markets are strong form efficient.201  There is also some mixed evidence of mean 
                                                 
199  In para F62, the CC state that the ex post estimate of the ERP should be based on the premia over bonds (gilts) as gilts 

are used as the basis for the risk-free rate.  However, the ERP over bonds is shown in Table 3 to be 4.2% (geometric) to 
5.4% (arithmetic) based on Dimson (2007).  The CC’s conclusion in paragraph F72 that its upper end of the ERP of 
4.5% is consistent with Dimson (2007) is not correct.  The upper end of the range indicated by the ex post evidence is 
clearly 5.4%.  

200  In para F67 the CC state that Dimson et al (2002) estimated the ex ante UK premium over Treasury Bills to be 2.4% 
(geometric average) and that in 2007 Dimson et al (2007) their forward world premium is 3.0-3.5%. 

201  Finnerty (1976), Muelbrouk (1992) found evidence that insider trading is slightly profitable but Jensen (1968), Blake, 
Lehman and Timmerman (1997) when analysing the performance of mutual funds found that they do not generate 
abnormal returns, which is consistent with strong form efficiency. 
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reversion in returns over the very long term which is why the debate on the use of arithmetic 
versus geometric averages has never been fully resolved.202 

On the geometric versus arithmetic averaging debate, the CC states (para F58) that “there is 
evidence that stock markets revert to a mean return” and use this as a basis for concluding 
that the “arithmetic average of historic returns probably overstates the expected future 
returns”.  

On the issue of mean reversion we note that the CC’s own economic advisors do not support 
their conclusions, stating instead “it is too much to suggest that there is powerful evidence of 
mean reversion in stock markets”.203   

Further, no academic papers are referred to in support of the CC’s position on the arithmetic 
versus geometric debate.  Moreover, the CC refers to two academic papers by Mehra and 
Prescott (1985) and Shiller (1981) to support their assertion that ex post estimates of the ERP 
overstate future expected returns.  Below, we set out a summary of more recent academic 
papers on these issues that reach the opposite conclusions to the CC on the above issues.   

Since the CC relies strongly on evidence presented by Dimson et al on the ERP, we start with 
a summary of what Dimson et al actually say in their reports.  The CC states that: 

“(I)n 2007 Dimson et al updated their forward world premium from 3.0 per 
cent (2002) to 3.0 to 3.5 per cent (2007)”.  

This appears to be a misrepresentation of the evidence presented by Dimson et al (2007).  In 
fact, Dimson et al (2007) state: 

“(F)rom 1900–2006, the annualised (geometric) equity risk premium relative to bills 
was 5.6% for the US, 4.5% for the UK, and 4.8% for the world index—somewhat 
lower than was previously believed”. 

“Based on new research this year which decomposes historical returns into 
four components, namely the historical dividend yield, dividend growth, re-
rating, and real currency movements, the authors estimate that a plausible, 
forward-looking risk premium for the world’s major markets would be of the 
order of 3–3½% relative to bills on a geometric mean basis, while the 
corresponding arithmetic mean risk premium would be around 5%.” 

                                                 
202  For example, there are academic papers that show “small firm effects”, “January effects”, “excess volatility”, and “time 

of day effects”.  All of these are not fully consistent with fully efficient equity markets.  Other studies (e.g. De Bondt 
and Thaler (1985 JF, 1987 JF)) found that loser (winner) portfolios subsequently outperformed (underperformed) which 
again is evidence against pure market efficiency. 

203  “We also would tend to agree that the cost of capital in the context of five year price cap regulation should be based on 
arithmetic mean returns, rather than geometric mean returns. Arithmetic mean returns give a measure relevant to the 
opportunity cost of capital. If there is serial correlation — by this we assume the Commission means mean reversion — 
then using geometric means can become better, because doing so captures the underlying process behind the historical 
returns, as opposed to the annual observations of return captured by arithmetic mean. However, in our view it is too 
much to suggest that there is powerful evidence of mean reversion in stock markets. Indeed, our understanding is that 
the considerable bulk of academic evidence suggests that markets are weakly efficient over any significant timescale, 
and thus that, say, annual returns certainly do not exhibit mean reversion”.  Para 2.35 Advice to CAA on Aspects of 
Cost of Capital for the Final Q5 Price Control Decisions, Europe Economics (2008). 
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The CC’s statement that Dimson (2007) conclude the prospective ERP is 3.0-3.5% is 
selective since it only takes Dimson’s results on the geometric mean basis and ignores the ex 
ante ERP based on arithmetic means.  

In his book “Regulatory Finance”, Morin (1994) argues, “One major issue relating to the use 
of realized returns is whether to use the ordinary average (arithmetic mean) or the geometric 
mean return.  Only arithmetic means are correct for forecasting purposes and for estimating 
the cost of capital.” More recently, Grabowski and King (2003) surveyed the academic 
literature and concluded the arithmetic average still receives the most support: “The 
arithmetic average receives the most support in the literature, other authors recommend a 
geometric average, and still others support something in between.”204 

Examples of recent academic papers that support the use of arithmetic averages are as 
follows: 

 Dimson, Marsh and Staunton (2000) argue (p.9) that “When decisions are being taken on 
a forward looking basis, however, the arithmetic mean is the appropriate measure since it 
represents the mean of all the returns that may possibly occur over the investment holding 
period”.205 

 In his 1999 book on the ERP, Cornell argues that the arithmetic mean is appropriate as a 
forecast for short (year by year) returns, whereas the geometric mean is more appropriate 
for the estimation of the average ERP over a longer period (citing 50 years).206 

 Ibbotson and Goetzman (2006), when forecasting the ERP through supply side models 
based on historical data, convert the geometric mean to the arithmetic mean, stating that 
“When we present our forecasts, we convert the geometric average returns to arithmetic 
average returns” “…because almost all the variation in equity returns is from the equity 
risk premium rather than the risk-free rate, we need to add … to the geometric estimate of 
the equity risk premium to convert the returns in to arithmetic form.”207, 208 

We also note that some academics believe that the correct ERP for forecasting purposes is a 
weighted average of historical arithmetic and geometric averages.  But, in a very recent report 
Professor Stewart Myers (2008) on behalf of BAA, refers to a paper by Jacquie, Kane and 
Marcus (JKM) (2005) to show that the appropriate weight that should be given to arithmetic 
averages when estimating the ERP in a regulatory context for five years is 98% and the 
geometric average gets 2%. 

                                                 
204  Standard & Poor's Corporate Value Consulting/Grabowski & King:” Equity Risk Premium”, Valuation Strategies, 

Sept/Oct 2003 “Equity Risk Premium: What Valuation Consultants Need to know about Recent Research” 
205  Risk and Return in the 20th and 21st Centuries”, Business Strategy Review 2000, Volume 11 Issue 2, pp1-18.  
206  Cornell (1999) “The Equity Risk Premium”. 
207  Ibbotson and Goetzman (2006) “The Equity Risk Premium: Essays and Explorations” 
208  This is consistent with Ibbotson’s views expressed in the “Stocks, Bonds, Bills and Inflation Valuation Edition 2003 

Yearbook” which states that “the arithmetic average ERP can be demonstrated to be most appropriate when 
discounting future cash flows.  For the use as the expected ERP in either the CAPM or the building block approach, the 
arithmetic mean or the simple difference of the arithmetic means of stock market returns and risk less rates is the 
relevant number”. 
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On the basis that equity markets are generally efficient, the use of arithmetic averages for 
estimation of the cost of capital is favoured since it represents the rate of return that investors 
expect.   

The CC’s Dismissal of Historical Returns Evidence 

In their recommendations to the CAA, the CC stated that (para F63) “ex post estimates of the 
ERP overstate the expected future ERP”. The CC further states that:  

“(M)any academics believe that past equity returns are far too high to 
represent rationally expected returns in the future”.  

There is a worrying lack of recent evidence presented in the CC’s report to justify the above 
assertions.  The CC refers in particular to one paper by Mehra and Prescott paper (1985) 
which suggested that relative risk aversion would have to be extraordinarily high in order to 
justify observed past returns given that aggregate consumption growth does not exhibit that 
much volatility.  This apparent disparity between observed parameters was termed the “equity 
risk premium puzzle”. 

Following the Mehra and Prescott papers a number of papers were written that put forward 
rational explanations for high observed ERPs.  Such explanations included tax effects, 
liquidity effects, and explanations related to myopic loss aversion and habit formation.209 
More recently, further explanations of the “puzzle” have put forward alternative theoretical 
frameworks for analysis of expected returns based on habit formation and borrowing 
constraints.210 Subsequently in 2003 Mehra reviewed the literature since his original article 
and came to the following conclusion: 

 “Before the equity premium is dismissed, not only do researchers need to 
understand the observed phenomena, but they also need a plausible 

                                                 
209  Benartzi and Thaler (1995) use prospect theory to argue that the puzzle can be explained by relaxing assumptions made 

about risk aversion characteristics.  Benartzi and Thaler argue that investors are more sensitive to losses than gains. 
“Myopic Loss Aversion and the Equity Premium Puzzle”, The Quarterly Journal of Economics. For investors’ demand 
for liquidity see Holmstrom and Tirole (1998) and for a consideration of tax see McGrattan and Prescott (2001). On the 
topic of habit formation see Constantinides (1990) “Habit Formation: A Resolution of the Equity Risk Premium 
Puzzle”, The Journal of Political Economy.  Constantinides argues that when the standard assumption of time 
separability of consumption is dropped the ERP puzzle can be explained by allowing for complementarity of 
consumption in consecutive time periods.  This “habit persistence” drives a wedge between the relative risk aversion of 
the representative agent and the inter-temporal elasticity of substitution in consumption.  This essentially appears to 
mean that consumers do not change their consumption in response to changes in conditions as much as their risk 
aversion would suggest, because they are constrained by habits.   

210  One idea to explain the puzzle is to weaken the assumptions of continuous optimisation and to replace them with 
assumptions of consumer satisficing (rather than maximising utility).  This change creates a similar constraint on 
consumption with respect to true risk aversion as the arguments about habit formation.  Ben-Haim (2006) develops an 
“info-gap robust satisficing” model, which implies that investors seek to maximise the robustness of an investment to 
uncertainty, for any given (minimum) level of reservation utility.  He concludes that investors do not maximise utility 
as under the traditional model but “robust-satisfice”.  Ben-Haim (2006) “Info-Gap Decision Theory: Decisions Under 
Severe Uncertainty”.  Another explanation is advanced by Mehra, Donaldson and Constantinides (2002) who argue that 
in an overlapping generations model, the borrowing constraint means that young people are unable to borrow and invest 
in equity as they would wish.  They argue that this combined with older people’s preference for saving in a diversified 
portfolio including bonds explains lower interest rates and higher equity premia than would be observed if the 
borrowing constraint did not exist. Mehra, Donaldson and Constantinides "Junior Can't Borrow: A New Perspective on 
The Equity Premium Puzzle," Quarterly Journal of Economics, 2002. 
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explanation as to why the future is likely to be any different from the past. In 
the absence of this explanation, and on the basis of what is currently known, I 
make the following claim: over the long term, the equity premium is likely to 
be similar to what it has been in the past and returns to investment in equity 
will continue to substantially dominate returns to investment in T-bills for 
investors with a long planning horizon” (emphasis added) 

This statement refutes any attempt to attribute to Mehra the view that past values of the ERP 
overstate future values. 

Goyal and Welch (2006) also conclude that when forecasting the ERP one cannot do better 
than to project the historical average equity premium into the future.  Their study could not 
identify a single predictive variable that would have been of robust use for forecasting the 
equity premium, and recommended “assuming that the equity premium is ‘like it always has 
been’”. 

An adjustment that is sometimes made to ex post data to derive an ex ante ERP is to assume 
that markets will be less volatile in the future than in the past.  However, the “Smithers” 
paper commissioned by the UK joint regulators (Wright, Mason and Miles (2003)) 211 for 
example argues that there is no evidence of a decline in stock market volatility to justify a 
conclusion that the prospective ERP is lower than the historical ERP:  

“There is indeed a reasonable amount of evidence that macroeconomic 
aggregates like GDP became more stable in the second half of the twentieth 
century. But, at least in mature markets, the evidence that stock markets, as 
opposed to the rest of the economy, have got much safer, is distinctly weaker. 
In economies that escaped major disruption, such as the UK or the US, there 
is little or no evidence of a decline in stock return volatility.” (p. 39) 

Overall, the CC’s conclusion that ex-post returns overstate future expected returns is not 
consistent with a large amount of academic literature.  Many academics, including Mehra 
(2003), cited by the CC as one of the inaugurating authors of the debate on the “equity risk 
premium puzzle”, argue that the prospective ERP is likely to be similar to the past.  

Based on the majority of academic opinion, regulators must avoid making subjective 
adjustments to historical data and should follow Goyal and Welch’s (2006) conclusions that 
for forecasting the ERP one cannot do better than to project the historical average equity 
premium into the future. 

The CC’s Use of the Dividend Growth Model 

The CC (para F69) states that it has considered evidence from the Dividend Growth Model 
(DGM) in its assessment of the ERP.  The CC attempts to derive an estimate of the ERP 
based on current dividend yields in the market and “a growth assumption”. However, its 
choice of growth assumptions (either historical dividend growth or real GDP per capita 

                                                 
211  Wright, Mason, Miles (2003), “A Study into Certain Aspects of the Cost of Capital for Regulated Utilities in the UK”, 

Smithers and Co Ltd. 
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growth) is subjective and may be contradicted by analysts’ forecasts.  The CC also appears to 
have made a number of errors in its application of the DGM that leads to underestimation of 
the ERP. We consider these errors in more detail in Section 7.2.  
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Appendix F. De-levering DGM Cost of Equity Estimates 

Under the CAPM, the standard method of accounting for the relationship between the cost of 
equity and gearing is that specified by Miller (1977): 

(F.1) ))/(1( EDassetequity +⋅= ββ  

where βequity is a measure of the observed systematic risk of a company’s equity incorporating 
the impact on equity risk arising from observed gearing. βasset is a measure of the underlying 
equity risk, adjusted for the observed level of gearing consistent with the βequity estimate. 
Under the CAPM, the cost of equity is calculated by applying a forward-looking measure of 
gearing to the asset beta to generate a forward-looking equity beta. The cost of equity is then 
calculated as: 

(F.2) RFRERPCoE equity +⋅= β  

Where the ERP is the equity risk premium and risk-free rate is the real risk-free rate.  

Cost of equity estimates derived using the DGM can be “de-levered” to find the theoretical 
asset beta consistent with the assumed ERP and risk-free rate. This asset beta is then 
“re-levered” for forward-looking gearing to derive the forward-looking cost of equity. Our re-
levering methodology based on the risk-free rate and ERP assumptions is: 

(F.3) RFRERPEDCoE notionalassetnotional +⋅+⋅= ]))/(1([β  

Where D/Enotional is notional D/E consistent with the notional gearing assumption; 

– ERP   is the equity risk premium assumption; 

– RFR  is the real risk-free rate assumption; and 

– βasset  is the asset beta derived from the observed DGM cost of equity. 

The βasset term is derived by “backing out” the asset beta implied by the observed DGM cost 
of equity, assumed risk-free rate and ERP and actual gearing observed at the point of 
measurement of the cost of equity: 

(F.4) RFRERPEDCoE actualassetobserved +⋅+⋅= ]))/(1([β  

Where CoEobserved is the observed CoE using the DGM at time t; 

– D/Eactual is the observed debt/equity at time t.  

Rearranging equation G.4 gives us an expression for the implied asset beta, βasset, which can 
then be used in equation G.3 to derive the notional cost of equity consistent with the notional 
gearing assumption. 
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Appendix G. Cost of Debt Supporting Information 

This Appendix contains various detailed supporting information on the cost of debt.   

Table G.1 sets out the different sources of debt used by E & W water, at different levels of 
aggregation. 

Table G.1 
Sources of Funding by Levels of Aggregation 

Disaggregated Aggregated 
Finance Leases 10% Finance Leases 10% 
Bank Overdrafts 2% 
Bank Loans 4% 

Bank Loans 6% 

European Investment Bank Loans 5% European Investment Bank Loans 5% 
GBP Index Linked Bonds 25% 
EUR Index Linked Bonds 0% 

Index Linked Bonds 25% 

GBP Nominal Bonds 41% GBP Nominal Bonds 41% 
EUR Nominal Bonds 7% 
USD Nominal Bonds 2% 
Other bonds 4% 

Non-GBP Nominal Bonds 13% 

Total 100%  Total 100% 

Source: NERA calculations based on WaSC and WoC 2008 Annual Reports and Bloomberg data. The proportion 
of debt represented by all bonds is based on Annual Reports. The composition of bonds according to currency 
and indexation is based on amount issued converted into GBP using exchange rates at the date of issue, 
sourced from Bloomberg. All bonds for WoCs and WaSCs with available issue and maturity date data issued 
prior to 31 December 2008 have been used in the calculations. 
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Table G.2 
Comparison of Benchmark Bond Yields 

  DataStream IBOXX IBOXX 
  Corporates Corporates Non-Financials 10+ 
Per cent A rated BBB rated A rated BBB rated A rated BBB rated 
Averages       
1 May to 12 Sept 2008 6.35 6.82 6.39 7.29 7.50 7.85 
13 Sept to 17 Nov 2008 6.42 6.94 6.90 8.27 8.94 9.09 
Change 0.07 0.12 0.51 0.98 1.44 1.24 
        
Spot Rates       
23 Oct 2008 6.42 6.98 6.96 8.54 9.19 9.33 
17 Nov 2008 6.52 7.03 7.45 9.00 9.51 9.96 
Change 0.10 0.05 0.49 0.46 0.32 0.63 
Source: CAA (2008) Table 3-12, p58, and NERA analysis of IBOXX data. 

Table G.2, above, reproduces the CAA’s analysis of benchmark A and BBB rated corporate 
bond yields (of all years-to-maturity) and the corresponding averages and spot rates derived 
from the corresponding IBOXX series. Alongside we present our preferred measure of 
benchmark yields: IBOXX data for non-financials with more than 10 years-to-maturity. The 
benchmark yields based on IBOXX data are higher and increased by more over the periods 
considered. Indeed, the increases in yields shown by the IBOXX data are at least around five 
times larger than the corresponding increases presented by the CAA. It is further interesting 
to note that the comparison of the two “corporates” series shows the divergence between the 
series has been greater for BBB-rated debt and has become pronounced more recently: the 
average yield over the 1st May to 12th September period for A rated debt is very similar, while 
all other comparisons indicate much greater differences. This may be due to the more liquid 
nature of the bonds upon which the IBOXX series are based. 
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Table G.3 outlines our calculation of the proportion of debt that will be new or re-financed 
over AMP5. Our calculations draw on our analysis of companies’ financial accounts, debt 
maturity profiles and on Ofwat publications. We note that our results depend on the 
assumption that 50% of non-bond debt will mature by end-AMP5. We believe this 
assumption balances the likely high proportion of bank debt that will mature against the 
relatively smaller proportion of EIB loan and finance lease debt that will mature during the 
period. The analysis shows that around 30% of the industry’s average-over-AMP5 debt is yet 
to be financed. 

Table G.3 
Proportion of Current and Long-run Cost of Debt 

  Description Value Source 

a Estimate of capital programme at PR09 
Net of Contributions (£b): 27.35 Table 5 of Ofwat’s 

Draft Business Plan Summary 
b Gearing ratio at PR09: 60.00% Notional gearing 
c New debt required (£b): 16.41  = a x b 

d Debt on Issue at March 2008 (£b): 30.82 
Table 8 of Ofwat's Financial 
Performance of Water Companies 
2007-08 publication. 

e Estimated % of debt in bonds 79% NERA calculation based on WaSC 
and WoC 2008 Financial Accounts 

f Estimated % of bonds maturing over AMP5: 14% NERA analysis of  
Bloomberg data 

g Estimated % of non-bonds maturing over AMP5: 50% NERA assumption 
h Calculated % of debt to be re-financed over AMP5: 21%  = e x f + (1 - e) x g 
i Calculated Re-financing required (£b): 6.52  = d x h 
j Calculated Embedded debt (£b): 24.30  = d x (1 - h) 

k Share of debt at "Forward-looking cost of debt"  
at end AMP5 48.5%  = (c + i) / (c + i + j) 

l Share of debt at "Historic cost of debt"  
at end AMP5 51.5%  = 100% - k 

m 
Share of debt at "Forward-looking cost of debt":  
average over AMP5 29.1%  = (k/5 + 2k/5 + 3k/5 + 4k/5 + k)/5 

n 
Share of debt at "Historic cost of debt":  
average over AMP5 70.9%  = 100% - m 

Source:  NERA analysis. 
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Table G.4 presents similar calculations to those in Table G.3 for each of the WaSCs. In these 
calculations we have relied upon the same data sources and methodology, noting that we 
again apply an industry wide assumption that 50% of non-bond debt will mature over AMP5 
(though we note the overall conclusions are largely insensitive to this assumption). Our 
analysis shows that companies’ average AMP5 debt requirements vary between 20% and 
37%. We utilise this range in our overall cost of debt estimates. 

Table G.4 
Proportion of Current and Long-run Cost of Debt: WaSC Analysis 

  Anglian Northumbrian Southern 
Severn 
Trent 

South 
West Thames 

United 
Utilities Welsh Wessex Yorkshire 

a 2.5 1.3 2.6 3.1 0.8 6.5 4.0 1.4 1.1 1.9 
b 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 
c 1.53 0.79 1.53 1.83 0.47 3.92 2.42 0.85 0.68 1.16 

d 4.5 1.7 3.0 3.5 1.4 4.7 3.9 2.5 1.4 2.6 

e 99% 77% 100% 64% 18% 86% 87% 65% 83% 65% 
f 24.1% 0.3% 0.0% 19.3% 42.9% 8.2% 21.2% 6.2% 25.4% 10.6% 
g 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 
h 24% 12% 0% 30% 49% 14% 25% 22% 30% 25% 
i 1.10 0.21 0.00 1.05 0.68 0.67 0.98 0.55 0.40 0.63 
j 3.39 1.50 3.01 2.43 0.72 4.08 2.93 1.97 0.96 1.94 
k 43.6% 39.8% 33.7% 54.3% 61.5% 53.0% 53.7% 41.5% 53.2% 48.0% 
l 56.4% 60.2% 66.3% 45.7% 38.5% 47.0% 46.3% 58.5% 46.8% 52.0% 

m 26.2% 23.9% 20.2% 32.6% 36.9% 31.8% 32.2% 24.9% 31.9% 28.8% 
n 73.8% 76.1% 79.8% 67.4% 63.1% 68.2% 67.8% 75.1% 68.1% 71.2% 

Source: NERA analysis. Letters in far left hand column refer to rows in Table G.2. 
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Table G.5 shows historic data on floating rate bank loans. 

Table G.5 
Floating Rate Bank Loans 

Issuer Issue Date Maturity Date Interest rate (bps) 
SEVERN TRENT PLC 04/06/2000 04/12/2002 LIBOR + 50 
SEVERN TRENT PLC 04/06/2000 04/06/2005 LIBOR + 75 
GLAS CYMRU  06/05/2001 06/05/2006 LIBOR + 57.5 
NORTHUMBRIAN  30/07/2003 28/07/2004 LIBOR + 75 
NORTHUMBRIAN  30/07/2003 30/07/2005 LIBOR + 125 
NORTHUMBRIAN  30/07/2003 30/07/2005 LIBOR + 75 
NORTHUMBRIAN  30/07/2003 30/07/2005 LIBOR + 75 
NORTHUMBRIAN  30/07/2003 30/07/2005 LIBOR + 125 
SEVERN TRENT PLC 08/04/2004 07/04/2005 LIBOR + 30 
SEVERN TRENT PLC 08/04/2004 08/04/2009 LIBOR + 35 
ANGLIAN 03/12/2004 03/12/2007 LIBOR + 50 
WELSH WATER  09/05/2005 09/05/2010 LIBOR + 30 
Average   LIBOR + 67 
Source:  Bloomberg. 

Table G.6 presents average interest rates for a range of types of debt for financial years. 

Table G.6 
Interest Rates on Amounts Outstanding for Existing Sources of Debt 

 Financial Year Ending
Finance Leases 

(%) 
EIB Loans 

(%) 
2008 5.80 4.43 
2007 4.66 4.77 
2006 4.53 4.21 
2005 4.40 4.57 
2004 5.32 4.32 
2003 5.68 4.22 
2002 5.66 7.03 
2001 5.76 7.23 
2000 5.99 8.41 
1999 6.41 8.40 
1998 8.70 8.49 

Average 5.72 6.01 
Source: NERA calculations. Bank loans data is sourced from Bloomberg. All other data is from WoC and WaSC 
Annual Reports. Interest costs for finance leases and EIB loans reflect the cost of funding at the financial year 
end. Interest rates on bank loans are LIBOR plus margin. LIBOR for each loan is calculated as the average within 
each financial year of 6 month LIBOR. The margin is calculated as the weighted average margin on loans 
outstanding during (any part of) that financial year. 
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Appendix H. Transaction and Pre-funding Costs 

H.1. Transaction Costs 

Table H.1 presents transaction costs of conventional bond issues.  

Table H.1 
Transaction Costs on a Conventional Bond Issue 

Cost Conventional WaSC (max) 
Assumed issue size £100m 
Upfront costs  
Total upfront costs (assume all fixed)1 £0.33m - £0.94m 
Upfront costs as % issue size 0.33% - 0.94% 
Upfront costs as % issue size, annualised over 
30 years 

0.01% - 0.03% 

Annual/ongoing costs  
Source Company information on generic WaSC bond 
Total annual/ongoing costs £0.04m 
Annual costs as % issue size 0.04% 
Total transactions costs  
Total annual transactions costs as % issue size 0.05% - 0.07% 

Source: Company confidential information supplied to NERA. (1) Based on actual total upfront costs associated 
with different sizes of loan. 

Table H.2 sets out our analysis of companies’ transaction costs. Up-front and ongoing fees 
for each type of debt – bonds, bank facilities, EIB loans and leases – are considered. By 
assessing transaction costs upon various types of debt we ensure that fees and charges 
ascribed to one type of debt are not unnecessarily (and potentially inaccurately) assumed to 
be the same for other debt instruments. The fees for each debt source are amortised based on 
an assumption of the typical tenor of the facility. The figures are then converted to bps p.a. 
and summed to provide a total annual transaction costs allowance. Our analysis draws on a 
range of consultation with companies and financial accounts and reports. 

In aggregate we estimate that transaction costs are around 6.5-7 bps per annum historically 
and currently. 
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Table H.2 
Transaction Costs 

  Historic Current Description 
Bonds    

Total Upfront Issuance 
fees on notional £100m bond 0.635 0.635 

Mid-point of company 
consultation data presented in 
Table H.1. 
Companies indicated 
transaction costs had not 
increased. 

Total Upfront Fees as % of face value of bond 0.6% 0.6% Calculation 
Average Tenor of Bond Issue (years) 30 30 Table H.1 
Fees (amortised) p.a. (bps) 2.11 2.11 Calculation 
Ongoing Fees (£m p.a.) on  
notional £100m bond 0.04 0.04 Table H.1 

Ongoing Fees (bps p.a.) on  
notional £100m bond 4.00 4.00 Calculation 

Total Fees (bps p.a.) 6.11 6.11 Calculation 
Proportion of total debt 79.0% 79.0% Table G.1 
Bank Facilities    

Total Upfront Issuance fees on  
notional £100m Facility 0.6 0.75 

75 bps based on company 
consultation 
60 bps is a holding assumption 

Total Upfront Fees as % of face value of Facility 0.60% 0.75% Calculation 
Average Tenor of Facility (years) 3 3 Holding assumption 
Fees (amortised) p.a. (bps) 19.96 24.94 Calculation 
Ongoing Fees (£m p.a.) on  
notional £100m Facility 0.00 0.00 Holding assumption 

Ongoing Fees (bps p.a.) on  
notional £100m Facility 0.00 0.00 Calculation 

Total Fees (bps p.a.) 19.96 24.94 Calculation 
Proportion of total debt 6.0% 6.0% Table G.1 
EIB Loans    
Total Upfront Issuance fees on  
notional £100m loan 0 0 Company consultation 

Total Upfront Fees as % of face value of loan 0.0% 0.0% Calculation 
Average Tenor of Loan (years) 15 15 Holding assumption 
Fees (amortised) p.a. (bps) 0.00 0.00 Calculation 
Ongoing Fees (£m p.a.) on  
notional £100m loan 0.00 0.00 Holding assumption 

Ongoing Fees (bps p.a.) on  
notional £100m loan 0.00 0.00 Calculation 

Total Fees (bps p.a.) 0.00 0.00 Calculation 
Proportion of total debt 5.0% 5.0% Table G.1 
Finance Leases    
Total Upfront Issuance fees on  
notional £100m lease 1 1 Holding assumption 

Total Upfront Fees as % of face value of lease 1.0% 1.0% Calculation 
Average Tenor of Lease (years) 20 20 Holding assumption 
Fees (amortised) p.a. (bps) 4.98 4.98 Calculation 
Ongoing Fees (£m p.a.) on  
notional £100m lease 0.00 0.00 Holding assumption 

Ongoing Fees (bps p.a.) on  
notional £100m lease 0.00 0.00 Calculation 

Total Fees (bps p.a.) 4.98 4.98 Calculation 
Proportion of total debt 10.0% 10.0% Table G.1 
Total Fees (bps p.a.) 6.52 6.82 Calculation 

Source: NERA analysis. 
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H.2. Pre-funding Costs 

The cost of pre-funding can be expressed as follows: 

(H.1)  HPRAMTTDPFC ∑ ×××= %  

where PFC is the pre-funding cost, %TD is the proportion of total debt pre-funded, AMT is 
the amount (£m) of each type of pre-funding, R is the interest cost of pre-funded debt 
measured in percentage points (i.e. commitment fees or the ‘cost of carry’), and HP is the 
holding period as a proportion of one year. 

Table H.3 sets out our analysis of pre-funding and liquidity costs based on a range of 
company consultation and analysis of financial accounts, Ofwat reports and other sources. In 
aggregate we estimate historic pre-funding and liquidity related costs of 8 bps p.a. and 
53 bps p.a. prospectively. The major drivers of the very substantial increase in pre-funding 
and liquidity costs are: 

 A substantial increase in the ‘cost of carry’ from 60 to 200 bps; 

 Increased unutilized bank facilities as companies seek to re-assure investors and rating 
agencies that they have sufficient credit lines in the current difficult climate; and 

 Increased cost of unutilized bank facilities as margins on facilities increase and 
commitment fees increase. 

As noted in the Table below we have relied upon company consultation to inform our 
estimate of the historic cost of carry. In relation to the forward-looking cost of carry we note 
the following points: 

 We estimate the cost of carry by comparing our estimated nominal costs of different types 
of debt to Bank of England data on deposit rates:  

– We have estimated nominal bond costs of 8%, bank debt of 7.7% and EIB of 5%.  

– Bank of England data indicates that bank deposit rates were around 3.5-5.0% on 
average over the three months to the end of November. The range reflects differences 
in interest rates on term and sight deposits.  

– Based on this data the implied cost of carry was 0-450 bps over the three months to 
November.  

 Another potential reason to favour the top end of the range would be that deposit rates 
had fallen sharply in November: using data from November only indicates deposit rates 
of 2.5-4.5% which implies a cost of carry of 350-550 bps. However, we rely on data over 
the three months to the end of November to be consistent with the methodology we have 
employed to estimate the cost of debt. 

 We further note that whether these estimates are truly representative of the cost of carry 
faced by water companies depends on the deposit rates actually obtained.  

 Companies indicated to us that the cost of carry is as high as 600 bps. In relation to 
company estimates we note: 
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– The debt costs and deposit rates used by companies to produce their estimates of the 
cost of carry are unknown. 

– The deposit rates used by companies may be different because our consultation with 
companies took place in December following an additional 1 percentage point cut in 
base rate (in early December) by the Bank of England. Further cuts were also priced 
into LIBOR, upon which inter-bank deposit rates – which at least one company relied 
upon in their formulation of the cost of carry – are based. Without any discernable 
decrease in the cost of new debt in December (see Section 9) the implied cost of carry 
would be higher. 

– We further note that the highest estimates were provided by companies with credit 
ratings below A- / A3, suggesting the estimates were derived from higher debt costs 
than we have used in our analysis. Since we are estimating a cost of debt at an A- / A3 
rating, these estimates should potentially be discounted. 

The foregoing analysis indicates that based on market data over the three months to the end 
of November the cost of carry is 0-450 bps, but companies have indicated the true cost of 
carry may be as high as 600 bps. The overall range for the cost of carry is, therefore, 
0-600 bps.  The timing of our consultation with companies in December about the cost of 
carry suggests that the top end of this range may not be fully reflective of the cost of carry 
faced by water companies at the end of November. As a result we treat the estimates supplied 
by companies as corroborative of the range we have estimated based on market data. 
Therefore, we conclude on a final range for the forward-looking cost of carry of 0-450 bps. 
Allowing this range, however, to feed through to our cost of debt and WACC estimates 
would produce very wide ranges. We have, therefore, chosen a point estimate of 200 bps for 
the purposes of estimating the cost of debt and WACC in this report.  
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Table H.3 
Pre-Funding and Liquidity Costs 

  Historic Current Comment Calculation 
Cash at Bank / 
Free Cash     

Cost of Carry (bps) 60 200 

Historic: Company consultation; 
Current: Conservative estimates based on company consultation 
cross-checked using NERA’s estimates of the nominal costs of  
debt and Bank of England data on deposit rates. 

 

% of Total Debt 1.9% 2.7% 

Historic: Analysis of Ofwat (2008) Tables 7 and 19  
indicates cash at bank has historically been 9.5% 
of total borrowings. 
Current: Analysis of Listed WaSC Interim Reports (Nov 2008) 
and Merrill Lynch report (20/11/2008) "UK water utilities"  
indicates cash and cash equivalents represent 13.4% of  
total debt at present 

% of Total 
Debt = Cash 
as % of Total 
Borrowings 
less Pre-
Funding as % 
of Total Debt 

Period Held For 
(Proportion of  
One Year) 

100% 100% Assumed to be perpetually held as a company policy  

Unutilised Bank 
Facilities     

Margin 67 200 Historic: Bloomberg data 
Current: Company consultation  

Commitment 
Fees 
(% of Margin) 

40% 50% Company consultation  

% of Total Debt 7.3% 15% 

Historic: Assume 50% of capex programme 
is pre-funded through RCFs;  
Analysis of Ofwat (2008) Tables 7 and 19 indicates capex spend  
has historically averaged 14.7% of total borrowings. 
Current:  Analysis of Listed WaSC Interim Reports (Nov 2008)  
and Merrill Lynch report (20/11/2008) "UK water utilities" 
indicates unutilized bank facilities or credit 
lines available represent about 15% of total borrowings. 

Historic: 
% of Total 
Debt = 50% x 
14.7% 
 
Current: 
% of Total 
Debt = 15% 

Period Held For 
(Proportion of  
One Year) 

100% 100% Assumed to be perpetually held as a company policy  

Pre-Funding     
Cost of Carry (bps) 60 200 See above  

% of Total Debt 7.6% 10.7% 

See analysis of Cash at Bank above and 
Analysis of Ofwat (2008) Tables 7 and 19 
indicates historic capex spend has averaged  
1.6x cash at bank over 2004-2008; 
Assume half of capex programme 
is pre-funded (i.e. held in cash) 
 

Historic: 
% of Total 
Debt = 
(1.6/2)*9.5% 
 
Current:  
% of Total 
Debt = 
(1.6/2)*13.4% 

Period Held For 
(Proportion of  
One Year) 

100% 150% Company consultation  

Total Costs 
(bps p.a.) 8 53   

Source: NERA analysis of company consultation and Ofwat data. Ofwat (2008) refers to “Financial Performance 
and Expenditure of the Water Companies in England and Wales 2007-2008”. 
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Appendix I. Incentives within Ofwat’s Regulatory 
Framework 

Various regulatory mechanisms in the E & W water regulatory framework provide a potential 
source of additional allowed revenues and penalties.  These schemes generally relate to the 
regulator’s attempt to incentivise companies to outperform the quality and quantity targets 
underlying the price limits set by the regulator and include the following: 

 Outperformance of regulatory assumptions: An important explanation for why cash 
flows could differ from regulatory assumptions is that companies may achieve greater 
cost savings than the regulator assumed in price limits. Such savings can primarily be 
realised on opex and capex.  We reviewed city analyst reports, companies’ statements and 
Ofwat’s own assessment of expected opex and capex outperformance. 

– City analyst reports: in our June report, we reviewed a large sample of analyst reports 
with respect to investors’ anticipation of companies’ outperformance on opex and 
capex.  Our review showed that over AMP4, analysts generally expect companies to 
outperform by 1-3% per year on opex and 2.5-5% per year on capex (see NERA June 
report Appendix I).  We have updated our analysis of analyst reports.  Our recent 
review shows that over the remainder for AMP4, analysts still expect companies to 
outperform and expected outperformance on opex and capex is within the range of 
what we presented previously (see Table I.2 and Table I.3). 

– Company statements: in our June report, we reviewed companies own assessment of 
outperformance, based on statements in companies’ annual reports and investor 
briefings.  Our review suggests that companies expect to outperform Ofwat’s opex 
targets by 1-3% per year and Ofwat’s capex targets by around 1.5-3% per year. We 
have reviewed recent company statements and our review shows that companies still 
expect to outperform in line with previous statements (see Table I.4).  

– Ofwat pain/gain sharing mechanism:  Ofwat aims to allow the realisation of 
outperformance by companies as part of the overall incentive framework, i.e. Ofwat 
sets price limits based on efficiency improvements it believes are below what is 
achievable by the companies.  Ofwat stated in the 2004 Final Determination that “the 
scope for efficiency improvements is around 2.4% a year for operating expenditure 
and 3.6% a year for capital maintenance. [Ofwat] have assumed about half of this in 
price limits.”212  Therefore, Ofwat have built recurring outperformance into the 
regulatory regime and rational investors could reasonably expect the possibility of 
companies to earn additional allowed revenues. 
 
Table I.1 summarises expected outperformance stated by analysts, companies and 
Ofwat.213 

                                                 
212  Ofwat (2004) Final Determination. 
213  Full details of analyst and company statements are provided in the Appendix. 
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Table I.1 
Outperformance Summary for AMP4 

 

Opex 
outperformance 

(%, p.a.) 

Capex 
outperformance 

(%, p.a.) 
Investor expectations 1.0 – 3.0 2.5-5.0 
Companies’ statements 1.0 – 3.0 1.5-3 
Ofwat’s ‘carrots’ 1.1 1.51 

Note: (1) average of maintenance outperformance of 1.8% p.a. and enhancement 
outperformance of 1.3% p.a. 

 Tax: Investors might also expect companies to outperform Ofwat’s modelled tax 
assumption.  Companies may minimize tax through group relief or additional capital 
allowances.  Companies are also able to benefit from the debt tax shield by increasing 
gearing above what Ofwat assumed in modeling taxes.  However, since Ofwat uses 
companies’ actual gearing to model taxes, perpetual gains from gearing-up can be ruled 
out.  Nevertheless, investors might have anticipated companies would increase gearing 
over AMP4 to reap the benefits of the debt tax shield or other possibilities for tax savings. 

 Overall Performance Assessment (OPA):  Ofwat makes service-related price 
adjustments, based on companies’ Overall Performance Assessment (OPA).  A company 
that scores well in the OPA can charge its customers slightly more and those with poorer 
performance must charge slightly less.  The one-off OPA adjustment is applied to the first 
year’s price limit after all other decisions on price limit building blocks are made and 
therefore constitutes an additional income/penalty to companies’ allowed revenues.  At 
the 2004 Periodic Review (PR04), the possible OPA adjustment range was +0.5% 
to -1.0% of first year revenue.  For PR09, Ofwat have not yet determined the range of 
financial adjustments, but investors could reasonably expect a similar range to that used at 
PR04.   

 Financeability uplifts:  At PR04, Ofwat made adjustments to regulated revenues 
amounting to £430 million over the five year period, which represented around 0.3% 
additional revenues per year as a percentage of the opening RCV.  These additional funds 
were to ensure that companies could meet certain financial ratios to ensure investor 
confidence.  We note these additional uplifts are calculated outside Ofwat’s building 
blocks of the price control determination, and are allowed on top of what Ofwat assumes 
in price limits. It is difficult to determine whether the same approach will be replicated in 
future regulatory periods.  The revenue uplift approach adopted at PR04 has been subject 
to considerable debate and Ofwat discusses alternative NPV-neutral options in the 
‘Financing Networks’ Paper (February 2006).  In SPL (March 2008), Ofwat indicated that 
it would apply any revenue uplift in a NPV-neutral manner without, however, showing 
how this could work in practice.  Nevertheless, the financeability allowance at PR04 will 
have had some impact on MARs, and it is reasonable to assume that some investors will 
have made a positive assumption of future financeability uplifts beyond AMP4 (at least 
during the early part of AMP4). 

 Other factors: There are various other factors that can cause expected outturn cash flows 
to be different from the expected cash flows allowed in price limits.  One example would 
be investors expecting higher demand by metered customers than what Ofwat assumed 
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when setting price limits. Of course, not all regulatory mechanisms have a positive impact 
on MARs and there are other mechanisms (penalties, fines, serviceability adjustments, 
competition, etc.) that may also have a negative value consequence.  However, objective 
evidence is not available to estimate the value impact of these factors. 

I.1. Update of Analysts’ Opex and Capex Outperformance Assumptions 

Table I.2 
Analysts' Cpex Outperformance forecasts (over AMP) 

Company Analyst Date AMP4 AMP5 
Severn Trent Citigroup 04/06/2008 6% 5% 
Severn Trent HSBC 23/09/2008 6%  
Pennon Goldman Sachs 27/08/2008 5%  
Pennon HSBC 23/09/2008 5%   
 

Table I.3 
Analysts' Opex Outperformance forecasts (p.a.) 

Company Analyst Date AMP4 AMP5 
Severn Trent Merrill Lynch 20/11/2008 3% 5% 

Severn Trent Citigroup 04/06/2008 

0% (impact of 
rising energy 

costs)  
Pennon HSBC 23/09/2008 2.4%*   

Note: (*) HSBC assume £5 million opex outperformance for the remainder of AMP4 as of April 2008 (i.e. 1.75 
years).  We assume allowed opex for Pennon (South West Water) equals £120m.  Yearly outperformance is then 
calculated as [£5m total outperformance / 1.75 years] / £120m of total opex. 
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Table I.4 
Company Statements of Outperformance 

Capex outperformance Source 

Severn Trent 6% efficiency on the AMP4 capital programme Half yearly 
Financial Report 
(28-Nov-08) 

Kelda 7.5% by end of AMP4 (expected) AR 2007, p2 
Anglian >10% by end of AMP3 AR 2005, p3 
United Utilities UU aims for a 3% capex efficiency improvement on its 

capital programme 
Half yearly 
Financial Report 
(26-Nov-08) 

Kelda 12% by end of AMP3 AR 2004, p1 
Opex outperformance  
Severn Trent 3% outperformance against Ofwat Final Determination Half yearly 

Financial Report 
(28-Nov-08) 

Severn Trent "the company remains on track to outperform on 
regulatory opex targets by 3% this year and next" 

Merrill Lynch 
(20-Nov-08) 

United Utilities UU aims for a 1.5% p.a. opex efficiency improvements Half yearly 
Financial Report 
(26-Nov-08) 

Anglian >2% in 2006/7, albeit "significant upward operating cost 
pressures" 

AR 2007, p11 

Kelda £2m (~0.8%) in 2006/7, albeit energy prices are 
significantly higher than assumed in FD 

AR 2007, p2 

Kelda £115m target over AMP3 (~11% p.a.) AR 2004, p1 
Kelda £100m target over AMP3 (~10% p.a.) AR 2003, p1 
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