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1. Disclaimer 

Restrictions 

1.1 This report has been prepared solely for the benefit of Ofwat for the purpose 
described in this introduction.  

1.2 FTI Consulting accepts no liability or duty of care to any person other than Ofwat 
for the content of the report and disclaims all responsibility for the consequences 
of any person other than Ofwat acting or refraining to act in reliance on the report 
or for any decisions made or not made which are based upon the report. 

Limitations to the scope of our work 

1.3 This report contains information obtained or derived from a variety of sources. FTI 
Consulting has not sought to establish the reliability of those sources or verified 
the information provided. 

1.4 No representation or warranty of any kind (whether express or implied) is given 
by FTI Consulting to any person (except to Ofwat under the relevant terms of our 
engagement) as to the accuracy or completeness of this report. 

1.5 This report is based on information available to FTI Consulting at the time of 
writing of the report and does not take into account any new information which 
becomes known to us after the date of the report. We accept no responsibility for 
updating the report or informing any recipient of the report of any such new 
information.  
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2. Executive Summary 

Introduction 

2.1 FTI Consulting has been commissioned by Ofwat to provide an early view on the 
betas for the water sector in England and Wales to support Ofwat’s Final 
Methodology publication for the price review commencing in April 2025 (“PR24”). 

2.2 This report sets out the methodology and analysis of the equity, debt, and asset 
beta estimates and indicates a plausible range for these at PR24. 

2.3 The fundamental starting point for developing our analysis is the Ofwat and CMA 
approach to estimating betas at PR19. In line with best practice and regulatory 
precedent, we have considered a wide evidence base for the various beta 
estimates.  

2.4 In addition, we have also considered the issues raised over the past 12 months by 
stakeholders and in Ofwat’s Draft Methodology document pertaining to the 
choice of comparators, approach to de-levering and re-levering asset betas and 
estimation of debt betas.  

Methodology 

2.5 Below we set out the basic approach adopted to inform our beta estimates for the 
England and Wales (“E&W”) water sector: 

1. Select a suitable set of comparator companies and estimate raw equity 
betas based on the ordinary least squares (“OLS”) regression approach 
(across different specifications for frequency and estimation window). 

2. De-lever the raw equity beta estimates using actual historical gearing 
estimates for the selected comparator set to obtain unlevered betas. 

3. Conduct a bottom-up estimation of debt betas using four different 
approaches – the direct method, the indirect method, the structural 
method, and the decomposition method.  

4. Combine the unlevered beta and debt beta estimates to produce a 
range for the asset beta estimate. 
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5. Finally, re-lever the asset beta at notional gearing to obtain an implied 
equity beta range which would form the input into the CAPM based 
cost of equity estimate. 

2.6 The cut-off date for the beta analysis adopted in this report is 30 September 2022. 

2.7 In estimating the betas to provide this early view for PR24, there have been a 
number of issues which have required due consideration.  

2.8 First, there was considerable turmoil in UK and global macroeconomic conditions 
in the run-up to the CMA PR19 re-determinations (which was finalised in March 
2021). This macroeconomic uncertainty has been further exacerbated by the 
Russia-Ukraine war, the global energy crisis, high inflationary environment and, 
more recently, the political and fiscal uncertainty in the UK. 

2.9 While all these events have affected the capital markets, the impact of these 
events on the beta estimate for water companies is not immediately obvious 
(relative to other sectors like aviation).  

2.10 There is no clear basis for excluding all data since March 2020 (i.e., since the 
lockdown was announced in the UK). Further, an explicit (lower) weight on data 
since March 2020 does not seem like a robust approach either as the appropriate 
weight for post March 2020 data cannot be estimated with any high degree of 
precision.  

2.11 Conversely, it would also not be correct to presume that capital market volatility 
had no impact on the betas for water companies at all. 

2.12 Given this challenge and noting that we are providing an early view of the beta 
estimates, we are minded to adopt a cautious approach whereby we include all 
available data to estimate the betas, but place greater weight on evidence from 
long-term market data.1   

2.13 Second, there is the question around the choice of comparators for estimating the 
beta. In particular, the key issue pertains to whether Pennon Group, after the sale 
of Viridor, should be included.  

 
 
  

 
1  Ofwat may choose to revisit the issue of how much weight to accord certain periods of 

data at a later stage in the process. We also note that the difference in unlevered beta 
estimates from including and excluding data post-March 2020 is c. 0.01–0.02 (at the mid-
point). 
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2.14 We have examined the data for Pennon Group carefully (and present the 
estimates in this report), but given data limitations (e.g., lack of sufficient trading 
history as a ‘pure-play’ water company, and issues related to its capital structure 
after the sale of Viridor) we do not consider it to be a suitable reference point for 
providing the early view of betas for PR24 at this point in time.2   

2.15 Third, there are alternative approaches to calculating the gearing estimate to de-
lever raw equity beta estimates (as set out in the submission by Mason and 
Wright).3 We have explored all three options (book gearing, fair value gearing and 
regulatory capital value gearing) but find no clear reasoning meriting a departure 
from current regulatory precedent. As a result, we adopt the book gearing 
estimate of comparator firms to de-lever raw equity beta estimates.    

2.16 Finally, there has been some debate about how (and whether) to resolve the issue 
of preserving the Modigliani-Miller principle which underpins the CAPM-WACC.4 
In its PR19 redeterminations the CMA panel concluded that, whilst the approach 
adopted by Ofwat and the CMA resulted in the WACC increasing with gearing, the 
sensitivity of the WACC to gearing was relatively small and did not merit an 
explicit solution. 

2.17 In its Draft Methodology paper, Ofwat did not consider that an assessment of the 
sensitivity of the WACC to gearing was invalid on the basis that the allowed return 
includes features that are not explicitly accounted for by the CAPM. The Draft 
Methodology paper noted potential alternative options to the PR19 approach in 
an attempt resolve the issue.  

2.18 In principle, we are minded to agree with Ofwat’s position. To the extent that a 
problem has been identified and there are potential options to redress the issue, 
these ought to be explored. However, this needs to be weighed against the 
practical implications of implementing any potential solution. 

 
2 However, we note that the data for Pennon Group should continue to be observed closely 

and its relevance within the comparator set revisited when Ofwat considers its Draft 
Determination and/or Final Determination. 

3  R. Mason and S. Wright, ‘A report on financial resilience, gearing and price controls’ 
December 2021, link. 

4  Modigliani-Miller Proposition I states that in the presence of no market imperfections, the 
value and cost of capital of a company is unaffected by capital structure. 

https://www.ofwat.gov.uk/wp-content/uploads/2021/12/Mason-and-Wright-A-report-on-financial-resilience-gearing-and-price-controls-2.pdf
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2.19 To this end, we first examined the adoption of a more consistent CAPM-WACC by 
selecting a debt beta estimate at the level which would make the CAPM-WACC 
calculation fully invariant to gearing. Our analysis indicated that the resultant 
estimate of the debt beta was considerably outside the range of estimates 
obtained from the bottom-up approaches. As a result, we do not consider this 
potential solution as a cross-check in the context of our current analysis.5 

2.20 We also considered the potential for setting the notional gearing equal to listed 
companies' market gearing. Given that the current market gearing for United 
Utilities and Severn Trent was broadly in line with the notional gearing, this 
approach appeared to present a simple and elegant solution. However, there are 
challenges in terms of whether this option presents a credible enduring solution 
as gearing for listed companies could change and may not always be reflective of 
the sector gearing. Furthermore, there is a possible risk that adopting this 
approach could introduce gaming incentives which may not be a desirable 
outcome.  

2.21 As a result, and given the practical difficulties with implementing a solution to 
preserve the Modigliani-Miller principle, we are not persuaded to depart from the 
current approach, acknowledging that the current methodology will result in a 
WACC that is increasing with gearing. 

Results 

2.22 In line with best practice, we have considered a wide range of data and analysis to 
inform the beta estimate (based on different frequencies and time periods). 

2.23 The full extent of the data examined indicates a range of 0.19–0.29 for the 
unlevered beta. However, we primarily focus on the daily estimates due to the 
higher statistical precision of these beta estimates. This results in a narrower 
range of 0.22–0.29.  

2.24 Further, for reasons stated above, we are minded to accord less weight to recent 
market data and rely on longer term beta estimates to inform the early view of 
the PR24 beta estimate.  

2.25 Our implementation of the methodology described above and review of the 
available evidence results in the following: 

 
5  However, this does not mean that the proposition put forth by Ofwat lacks merit and may 

well prove to be a meaningful cross check in the future. 
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 An unlevered beta range of 0.26–0.29; 

 A debt beta range of 0.05–0.15;  

 An asset beta range of 0.29–0.37; and 

 An implied equity beta range of 0.57 – 0.65.6 

2.26 The table below sets out a comparison of our estimates with that determined by 
Ofwat at PR19 and the CMA’s re-determination. 

Table 2-1: Comparison of estimates with PR19 

Parameter FTI Consulting Ofwat PR19 CMA PR19 Re-
determination 

Unlevered beta 0.26–0.29 0.25–0.32  0.28–0.30 

Debt beta 0.05–0.15 0.10–0.177  0.05–0.10 

Asset beta8 0.29–0.37 0.30–0.41 0.31–0.35 

Implied equity beta 
(60% notional gearing) 

0.62–0.73 0.60–0.79 0.69–0.74 

Implied equity beta 
(55% notional gearing) 

0.57–0.65 0.55–0.71 0.62–0.67 

Note: The notional gearing at PR19 was 60%. For PR24, Ofwat’s Final Methodology document 
assumes a notional gearing estimate of 55%. We present the implied equity beta results on the basis 
of both notional gearing estimates to facilitate comparison. 

Source: FTI Consulting analysis, Ofwat PR19, CMA PR19. 

 
6  We present the implied equity beta range on a basis of 55% notional gearing that is 

consistent with Ofwat’s final methodology. See Table 7-1 for further details relating to 
how this range is obtained. 

7  Source: Europe Economics, ‘The Allowed Return on Capital for the Water Sector at PR19 – 
Final Advice’, December 2019, link. 

8  The asset beta range for Ofwat PR24 Final Methodology is calculated at 52.9% gearing. 
This is the simple average of 2-year and 5-year daily gearing data, in line with the 
methodology adopted by Ofwat for calculating market gearing at PR19. The 5-year daily 
market gearing is 54.3%. The simple average of the 5-year and 10-year daily market 
gearing is 53.6%. Given that market gearing for United Utilities and Severn Trent has 
remained fairly stable, we replicate Ofwat’s PR19 methodology. However, choosing a 
longer-term average for market gearing does not impact the results.  

 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-The-Allowed-Return-on-Capital-for-the-Water-Sector-at-PR19-%E2%80%93-Final-Advice-December-2019.pdf
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2.27 As can be observed in the table above, the lower bound of our implied equity beta 
range at 55% gearing is higher than the lower bound of Ofwat’s implied range for 
PR19, whilst the upper bound of our range is lower than the upper bound of 
Ofwat’s range. In comparison to the CMA’s PR19 redetermination, the range is 
lower than the CMA’s implied range.  

2.28 This result is primarily driven by the decline in unlevered beta estimates for the 
comparator water companies observed since 2020.  

 
The asset beta ranges for Ofwat PR19 and CMA PR19 are both calculated using Ofwat’s 
market gearing of 54.2% for comparability (coupled with the unlevered beta and debt 
beta ranges shown in the table). 54.2% is the simple average of 2-year and 5-year daily 
gearing data, “reflecting a raw beta estimate which places weight on both of these 
durations”. Ofwat PR19, pg. 64, link. 

For further details on the calculations for Ofwat PR19 and CMA PR19 asset beta ranges, 
see Table 8-1. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Allowed-return-on-capital-technical-appendix.pdf
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3. Introduction 

Context 

3.1 When setting the allowed revenue for regulated companies, regulators include a 
provision for the company to earn a level of ‘normal profit’ or ‘allowed return’.9 
Under the framework used for setting the revenue allowance for water 
companies, the water regulator Ofwat estimates this by multiplying the weighted 
average cost of capital (“WACC”) by the regulatory capital value.  

3.2 The WACC is estimated as the weighted average (weighted by the proportion of 
debt or equity in the capital structure) of the cost of equity and cost of debt. The 
cost of equity and cost of debt reflect the minimum expected return for equity 
and debt investors respectively.  

3.3 The cost of equity is unobservable, unlike the cost of debt, and is often estimated 
using various models. The model to estimate the cost of equity most commonly 
used by regulators in Great Britain (“GB”) is the Capital Asset Pricing Model 
(“CAPM”). The CAPM framework states that the cost of equity can be estimated 
using the following equation: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜 𝑒𝑒𝑞𝑞𝑞𝑞𝑞𝑞𝐶𝐶𝑞𝑞 =  𝑅𝑅𝑜𝑜𝑅𝑅 + 𝛽𝛽𝑒𝑒 ∗ (𝑇𝑇𝑇𝑇𝑅𝑅 − 𝑅𝑅𝑜𝑜𝑅𝑅) 

where 𝑅𝑅𝑜𝑜𝑅𝑅 is the risk-free rate, 𝛽𝛽𝑒𝑒 is the equity beta of the asset and 𝑇𝑇𝑇𝑇𝑅𝑅 is the 
total market return. 

3.4 In its Draft Methodology for PR2410, Ofwat has proposed to use the CAPM as the 
main approach for estimating the cost of equity for PR24. The theoretical model 
underpinning the CAPM is well understood, but the estimation of the different 
parameters can be difficult and is subject to some uncertainty and judgement.  

 
9  Normal profit corresponds to an economic profit of zero, when a company’s total revenue 

equals the sum of its implicit and explicit costs. It differs from accounting profit, as the 
latter does not take into consideration implicit costs. A company may report high 
accounting profit but still be in a state of normal profit if the opportunity costs of 
maintaining business operations are high. 

10  Ofwat, Creating tomorrow, together: Consulting on our methodology for PR24, July 2022, 
link (“Ofwat PR24 Draft Methodology”). 

https://www.ofwat.gov.uk/wp-content/uploads/2022/07/Draft-methodology-main-document-3.pdf
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3.5 A key parameter in the CAPM is beta. Beta reflects an asset’s exposure to 
systematic risk.11 The higher the beta, the greater the exposure to systematic risk 
and the higher the expected return required by investors to invest. Beta is a 
function of several variables such as macroeconomic factors (the stage of the 
business cycle of the economy), financial risk, and operating leverage. 

3.6 When estimating beta, economists, regulators, and market practitioners typically 
follow a four-step process: 

1. Estimate ‘raw’ equity betas by regressing the stock returns of the firm in 
question (or comparable companies within the sector if the firm is unlisted) 
against the returns of a relevant reference equity index. 

2. Estimate debt betas (which reflect the sensitivity of debt returns to systematic 
risk). 

3. De-lever equity and debt beta estimates into an asset beta, as both equity and 
debt beta are impacted by the gearing of the company in question which may 
differ from sector gearing. The Harris-Pringle formula is used to de-lever the 
betas: 

𝛽𝛽𝑎𝑎 = 𝑔𝑔𝑎𝑎 ∗ 𝛽𝛽𝑑𝑑� + (1 − 𝑔𝑔𝑎𝑎) ∗ 𝛽𝛽𝑒𝑒� 

where 𝛽𝛽𝑎𝑎 represents asset beta, 𝑔𝑔𝑎𝑎 represents actual gearing,  𝛽𝛽𝑑𝑑� represents 
debt beta, and 𝛽𝛽𝑒𝑒� represents raw equity beta. 

4. Re-lever the asset beta at the gearing representative of the sector gearing, 
referred to as ‘notional gearing’, to estimate the equity beta. The following 
formula is used to re-lever beta: 

𝛽𝛽𝑒𝑒 =
𝛽𝛽𝑎𝑎 − 𝑔𝑔𝑛𝑛 ∗ 𝛽𝛽𝑑𝑑

1 − 𝑔𝑔𝑛𝑛
 

where 𝛽𝛽𝑒𝑒 represents equity beta, 𝑔𝑔𝑛𝑛 represents notional gearing, 𝛽𝛽𝑑𝑑 
represents debt beta, and 𝛽𝛽𝑎𝑎 represents asset beta. 

Focus of this report 

3.7 The focus of this report is to provide an early view of the beta for the E&W water 
sector for PR24. In doing so, we provide a range for the unlevered, debt, and asset 
betas. 

 
11  Under the CAPM, investors are only rewarded for the degree of systematic risk they are 

exposed to as this risk is not diversifiable by holding a basket of securities. 
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3.8 Our analysis is presented as follows: 

 Section 4: Raw equity betas. This section outlines the methodology 
adopted to estimate raw equity betas and presents the results of our 
analysis. 

 Section 5: Gearing and unlevered betas. This section reviews gearing for 
the comparator companies and presents the resultant unlevered beta12 
estimates by combining raw equity betas with gearing estimates. We build 
on these results to present a plausible range for unlevered beta. 

 Section 6: Debt beta. This section summarises the four methods adopted to 
calculate a bottom-up estimate of the debt beta and discusses the 
strengths and shortcomings associated with each method. We use these 
results to present a recommended range for the debt beta. 

 Section 7: Asset beta and re-levering. This section combines the 
recommended ranges for unlevered beta and debt beta to inform a range 
for asset beta. We then re-lever the asset beta estimates to present an 
implied equity beta range. 

 Section 8: Conclusion. This section concludes with our early view of the 
betas for PR24. 

The appendices in this report provide further details on the methodology and 
issues relevant to the above topics. 

  

 
12  The unlevered beta reflects the proportion of asset beta that is due to equity beta by 

stripping out the impact of company-specific gearing. It is equal to the asset beta of the 
firm if there was no debt beta. 
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4. Raw equity beta 

4.1 Raw equity beta reflects the output of regressing total equity returns13 of a 
company against the market returns.14 It is the first step in deriving the 
appropriate equity beta for a regulated sector under the CAPM.  

4.2 In line with the CMA methodology at PR19 Final Determination, we consider five 
main parameters when estimating raw equity betas: 

 The pool of comparator companies – which comparators are relevant for 
estimating equity beta for the E&W water sector; 

 The frequency of data – what is the correct frequency of data for the 
regression i.e., daily, weekly, or monthly; 

 The estimation window – the length of regression that should be used 
when estimating betas i.e., 1-, 2-, 5-, 10-years; 

 The estimation method – what estimation method should be used to 
estimate the beta i.e., Ordinary Least Squares (“OLS”), generalised 
autoregressive conditional heteroskedasticity (“GARCH”) and maximum 
likelihood estimators (“MLE”); and 

 The averaging period – how many betas should be used to form the range, 
for example should historic averages of betas be used or should only the 
spot values15 be used. 

4.3 We discuss each of these issues in turn below before presenting the output of our 
analysis. 

 
13  Total equity returns include both share price and dividend returns. The CAPM equation 

can be rearranged such that the beta reflects the output of regressing excess returns. This 
gives practically identical results.  

14  Regulators normally use a representative equity index for the market. For UK listed shares, 
we use the FTSE All-share index, consistent with historical precedent (CMA PR19, Ofwat 
PR19). 

15  Spot beta values are the estimates using the latest data available for the given estimation 
window. For example, the 2-year spot beta would be the regression result using data from 
01/10/2020 to 31/09/2022. 
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Equity beta methodology 

Comparators 

4.4 A key requirement for estimating a firm’s raw equity beta is that it is listed on a 
stock exchange. When a firm’s shares are not listed, and therefore the equity beta 
cannot be observed directly, the betas of comparator companies with similar 
levels of systematic risk are used as a proxy for that firm’s equity beta.  

4.5 One key consideration is the business activities of the comparators. At PR19, both 
the CMA and Ofwat adopted only companies that are largely ‘pure-play’16 listed 
water companies as the relevant comparators for estimating the equity beta to 
reflect the systematic risk of the sector regulated by Ofwat. They did not include 
Pennon Group as it was not a ‘pure-play’ water company at the time and its share 
price returns were significantly influenced by its waste management business, 
Viridor.17  

4.6 Ofwat and the CMA therefore considered United Utilities and Severn Trent as the 
main comparators for estimating the sector beta at PR19.18  

4.7 Since then, Pennon Group has become a ‘pure-play’ water company after 
divesting Viridor in 2020 (and purchasing Bristol Water in 2021). As a result, for 
PR24 there are three listed ‘pure-play’ water companies in the UK – Severn Trent, 
United Utilities, and Pennon Group. We consider that, ex-ante, it is appropriate to 
rely on all three comparators in our analysis. 

4.8 However, we have identified two issues with relying on results for Pennon when 
providing an early view of the betas for PR24.  

 
16  ‘Pure-play’ companies are those whose activities cover the whole water sector value 

chain, and which do not engage in other non-water related services. As such, they can be 
deemed to be ‘pure-play’ comparators for estimating the beta for regulated water 
companies and hence the most representative comparators of the water sector that 
Ofwat regulates. 

17  The sale of Viridor occurred at an enterprise value of £4.2 billion. This was bigger than 
Pennon’s regulatory capital value at the end of 2019/20 (£3.5 billion). 

18  Ofwat PR19, link; CMA PR19, link. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Allowed-return-on-capital-technical-appendix.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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4.9 First, Pennon’s historical share price data before 2020 cannot be relied on to 
estimate equity beta by conventional regression methodologies because this 
would capture systematic risk from Pennon’s waste management business19 and 
hence distort the raw equity beta obtained from the regression. This constrains 
our regressions to only using Pennon’s data from 2020 onwards, i.e., 2-year betas. 

4.10 Second, Pennon retained a significant amount of cash on its balance sheet 
received from the sale of Viridor.20 These cash balances significantly lowered 
Pennon’s net debt temporarily and hence affected its gearing estimate. 
Subsequently, by the second quarter of 2021, Pennon’s net debt balance has 
returned to a level consistent with its historic trend following the payment of a 
special dividend and the acquisition of Bristol Water (see Figure A4-1 in Appendix 
4). However, this further limits the amount of data available to observe a ‘clean’ 
estimate of Pennon’s raw equity beta to c. 15 months (given that the cut-off date 
for our analysis is 30 September 2022).21 

4.11 As a result, we primarily rely on the observed equity betas for Severn Trent and 
United Utilities in presenting our early view of the beta for PR24. However, it is 
important to note that in setting the beta for PR24 draft and final determinations, 
the data for Pennon should be revisited as more ‘clean’ data becomes available. 

Frequency  

4.12 The regressions used to estimate raw equity beta can be conducted using 
different frequencies of data, such as daily, weekly, and monthly. In its Draft 
Methodology for PR24, Ofwat has indicated a preference for estimating raw 
equity beta on a daily frequency.22 This is consistent with the choice of other GB 
sector regulators – examples include the CAA at H7 and Ofgem at RIIO-2. 

 
19  Pennon’s waste management business, Viridor, represented c.60% of Pennon Group’s 

total revenue, c.20% of operating profit, and c.35% of total assets on average over the 5 
years before divestment. 

20  Source: Pennon Group, ‘Acquisition of Bristol Water’, link. 
21  In Appendix 4, we discuss adopting an alternative approach to estimate the equity beta 

for Pennon’s water business which attempts to accommodate for the above-mentioned 
issues. However, we conclude to not rely on this approach in constructing our early view 
of the beta for PR24. 

22  Ofwat, Creating tomorrow, together: Consulting on our methodology for PR24, Appendix 
11 – Allowed return on capital, July 2022, link. 

https://www.pennon-group.co.uk/investor-information/acquisition-bristol-water
https://www.ofwat.gov.uk/wp-content/uploads/2022/06/Appendix-11-Allowed-return-on-capital-appendix.pdf
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4.13 Different frequencies come with their own advantages and disadvantages. For 
example, for a given period, daily betas tend to have the highest statistical 
robustness as they incorporate the maximum number of datapoints. However, 
daily estimates may be susceptible to ‘noise’ (e.g., sharp movements in share 
prices due to market overreaction to short term events) which lower frequency 
data may smooth out.23 Separately, weekly, and monthly beta estimates can vary 
depending on the choice of day of the week/month selected for estimating betas.  

4.14 To account for such potential impacts related to the selection of data frequency, 
we consider daily estimates as well as weekly and monthly frequencies. This is in 
line with the CMA’s approach for PR19.24 Below, we set out a brief assessment of 
the key determinants influencing the choice of frequency. 

4.15 The first key determinant for the frequency of the regression used to estimate 
beta is the liquidity of the asset (debt or equity) in question. As stated by Ofwat in 
the CMA PR19 determination25, United Utilities and Severn Trent are sufficiently 
liquid to provide accurate data on a daily frequency.  

4.16 The second determinant is the efficiency of the estimator. The advantage of using 
daily data when applying the OLS method is that the daily frequency captures the 
largest number of data points for equity beta estimation. This results in a smaller 
standard error in the regression estimate and, hence, a more robust estimate. 
Weekly and monthly data estimates smooth out daily fluctuations but yield fewer 
data points, resulting in less efficient estimates with higher standard errors.  

4.17 The relative efficiencies of daily, weekly, and monthly estimates are represented 
by the standard errors in Figure 4-1, where lower standard errors indicate a more 
efficient estimate. 

 
23  This has been previously acknowledged by the CMA. See CMA PR19, paragraph 9.458, 

pg.859, link. 
24  CMA PR19, paragraph 9.479, pg.866, link. 
25  CMA PR19, paragraph 9.423, pg.847, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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Figure 4-1: Standard errors for raw equity betas, United Utilities 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

4.18 As illustrated above, the standard errors for the daily betas (between 0.01 and 
0.02) are the lowest followed by those for weekly betas (largely between 0.02 and 
0.03). The highest observed standard errors are for monthly betas which are 
predominantly between 0.04 and 0.05. For daily and weekly betas, there appears 
to have been a spike in standard errors since 2020 (likely related to market 
movements due to the pandemic) but the same result is not observed for monthly 
betas.  

4.19 The last key determinant is the reference day effect. Weekly and monthly 
estimates are further susceptible to the reference day effect, whereby the day of 
the week or month chosen may affect beta estimates obtained. As an example, 
our analysis showed persistently lower weekly betas on Wednesdays in the period 
after 2020, and this is largely driven by two data points (see Appendix 1).  

4.20 Previously, the CMA has attempted to solve this issue through two approaches. 
The first approach is to estimate the betas for each reference day and average 
across all the estimates obtained. The second approach is to remove any data 
points deemed to be outliers from the sample. 
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4.21 We have adopted the first approach used by the CMA – we estimate weekly betas 
for each day of the week and take a simple average across the results.26 We also 
estimate monthly betas for the first, fifteenth and last day of each month and 
average across the three sets of results obtained.  

4.22 With respect to the second approach, the removal of outliers is necessarily a 
judgement based process and there is no precise science associated with it. As 
such, these outliers can implicitly be adjusted for via the selection of the range or 
point estimate, which also involves some element of judgement. For the purposes 
of this report, we do not adjust our data set by removing any outliers from our 
sample as this is an early view for PR24, and at this point in the price control 
process it seems appropriate to include all data points in our sample.27  

4.23 Consistent with Ofwat’s PR24 Draft Methodology, our preferred approach is to 
inform the early view of betas for PR24 based on daily betas given their higher 
precision (see Figure 4-1). However, we simultaneously advocate incorporating 
the lower frequency betas as cross-checks to the beta results obtained from the 
daily estimates.  

Estimation window 

4.24 The length of the data series is a key consideration when estimating raw equity 
betas. In selecting the appropriate estimation window, it is important to establish 
a balance between the relevance of historical data and efficiency of the estimator. 
For example, shorter estimation windows place more weight on recent data 
which may be more reflective of the future. However, these estimates tend to 
have lower efficiency28 and can be more sensitive to outliers due to the smaller 
number of data points. Conversely, longer estimation windows could include data 
that is less pertinent to the immediate future but may smooth out the impact of 
outliers. 

 
26  It is important to note that under this approach, the weekly beta estimates averaged 

across all weekdays effectively use the same data as daily estimates, just resampled in a 
different and potentially less efficient way (as shown by the higher standard errors). 

27  Ofwat may deem it appropriate to revisit this at a later stage in the price control process 
and explicitly adjust for outliers if it deems it necessary. 

28  The efficiency property of an estimator states that the estimator is the minimum variance 
unbiased estimator. An estimator with higher variance (or standard errors) can be 
considered less efficient than one with lower variance. 
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4.25 Regulators have historically considered different estimation windows such as 2-, 
5-, and 10-years and this is the approach the CMA adopted for PR19.29 We agree 
with the CMA’s approach and consider 2-, 5-, and 10-year estimation windows for 
daily and weekly beta estimates. For the monthly frequency, we consider 5- and 
10-year estimation windows only, as a 2-year window does not incorporate an 
adequate number of data points to produce efficient regression results.30  

Estimation method 

4.26 There are several estimation techniques which can be used to estimate raw equity 
betas including OLS, GARCH and MLE. 

4.27 The most commonly used approach to estimating betas is the OLS. Previously at 
PR19, Ofwat and the CMA used OLS to estimate raw equity betas. This is due to 
several factors such as ease of applying the method and interpreting the results, 
combined with OLS producing unbiased estimates. 

4.28 Ofwat at PR19 and other regulators such as Ofgem at RIIO-2 have also used 
GARCH in determining their proposed ranges. This method is used as financial 
data can be serially correlated, which impacts the efficiency of the estimates 
obtained from the regression. The CMA, however, did not consider that there was 
sufficient evidence that GARCH statistical calculations would materially improve 
estimates versus the widely used OLS methodology, and did not adopt this 
approach.31 

4.29 Consistent with the CMA, our view is that OLS is the most appropriate method for 
estimating raw equity beta. This is because we are primarily concerned with the 
point estimate obtained from the regression and less on its efficiency, as the 
estimates obtained via OLS are all statistically significant. Additionally, the GARCH 
methodology is more focused on modelling variances and not on the coefficients 
of the CAPM, which need to be estimated from the variance equation. This 
increases the opaqueness of the results and the complexity of the process for 
little additional information, as OLS is still unbiased. Therefore, we only rely on 
OLS for estimating raw equity betas. 

 
29  CMA PR19, paragraph 9.479, pg.866, link. 
30  Larger datasets produce more efficient OLS regression results. A 2-year monthly beta 

would capture only 24 data points, which is a small sample size and would yield relatively 
inefficient estimates. Under the Central Limit Theorem, 30 is often considered to be the 
minimum sample size required for making an inference about a sample about the 
population.  

31  CMA PR19, paragraph 9.472, pg.864, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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Averaging period 

4.30 At PR19, Ofwat and the CMA estimated betas over various time periods, referred 
to as ‘rolling’ betas. In constructing their ranges, they took historic averages of 
these betas as well as just the final value, referred to as ‘spot’ betas.  

4.31 When deciding between the use of historic averages and spot betas for setting the 
range, it is important to consider the relative weights placed on data points from 
the use of spot and historic averages. For example, a 2-year average of 5-year 
betas would place less weight on recent data points and would place the most 
weight on the middle three years of data (i.e., that is two years prior to the cut-off 
date). We illustrate this in Figure 4-2 below. 

Figure 4-2: Rolling average illustration 

 

Source: FTI Consulting. 

4.32 The use of historic averages may therefore be appropriate if the regulator wishes 
to underweight or overweight a particular period which may not be reflective of 
the expected market conditions over the price control.32  

4.33 With this in mind, and given our preference to rely on a wide evidence base to 
provide the early view of PR24 betas, we have adopted the same approach as the 
CMA at PR19 by calculating spot betas and 1-, 2-, 5-, and 10-year rolling 
averages.33  

 
32  In Section 5, we discuss the weighting placed by our selected (unlevered) beta range on 

the past two and a half years of data that have been characterised by Covid-19, the 
Ukraine war, high inflationary period, and the more recent market turbulence related to 
the UK’s ‘mini budget’. 

33  CMA PR19 paragraph 9.479, pg.866, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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Equity beta results 

4.34 Our approach for estimating raw equity beta follows the approach adopted by 
Ofwat and the CMA at PR19. Our analysis can be characterised by the following 
features: 

(a) United Utilities and Severn Trent used as comparators (with Pennon Group 
included as a reference point but not relied on for final results); 

(b) 2-year, 5-year, and 10-year estimation windows; 

(c) Daily, weekly, and monthly frequency; 

(d) Data from January 2006 to September 2022; 

(e) OLS calculations; 

(f) Spot betas and 1-year, 2-year, 5-year, and 10-year rolling averages; 

(g) No Vasicek adjustment or alternative estimation methods such as GARCH 
method or MLE. 

4.35 Figure 4-3 below shows the 2-year raw equity beta estimates34 for Pennon, Severn 
Trent and United Utilities since 2017.  

 
34  See Appendix 1 for 5-year and 10-year raw equity beta estimates. 
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Figure 4-3: 2-year daily raw equity beta 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

4.36 As can be observed in Figure 4-3 above, raw equity betas for United Utilities and 
Severn Trent have declined considerably since PR19. There was some short-term 
volatility in the beta estimates in the first half of 2020 after which betas were 
largely stable until early 2022. Subsequently, since Q2 2022, there has been 
further observed volatility in the beta estimates. 

4.37 Additionally, in the period prior to Pennon’s sale of Viridor (particularly between 
2017 to mid-2018 and early 2019 to 2020), raw equity beta values for Pennon 
Group were less aligned with the other two comparators. This is likely a result of 
the differences in the systematic risk between Pennon and the other ‘pure-play’ 
water companies due to the impact of Pennon’s waste management segment, 
Viridor. After its 2020 divestment of Viridor, Pennon’s raw equity beta appears to 
be more in sync with the observed betas of United Utilities and Severn Trent. 

4.38 Below, we present a summary of our raw equity beta estimates across different 
specifications (in Table 4-1). 
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Table 4-1: Raw equity beta results, Severn Trent/United Utilities composite35 

Data to 30 September 2022 Spot 1-year 
average 

2-year 
average 

5-year 
average 

10-year 
average 

2y daily raw equity beta 0.45 0.51 0.54 0.58 0.60 

2y weekly raw equity beta 0.50 0.40 0.44 0.55 0.59 

5y daily raw equity beta 0.55 0.56 0.57 0.63 0.60 

5y weekly raw equity beta 0.49 0.47 0.49 0.61 0.58 

5y monthly raw equity beta 0.41 0.41 0.42 0.62 0.48 

10y daily raw equity beta 0.60 0.59 0.59 0.58 0.59 

10y weekly raw equity beta 0.57 0.55 0.55 0.56 0.56 

10y monthly raw equity beta 0.50 0.47 0.44 0.42 0.41 

Source: FTI Consulting analysis based on data from Capital IQ. 

  

 
35  The composite estimate is the simple average of the beta estimates for Severn Trent and 

United Utilities. 
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5. Gearing and unlevered beta  

5.1 Gearing refers to the amount of debt within a company’s capital structure. With 
respect to the WACC, it determines the weight associated with the cost of debt 
(and by implication the weight associated with the cost of equity).  

5.2 In the context of beta estimation within the CAPM, gearing is used to de-lever raw 
equity betas to strip out the impact of financial leverage on the beta estimates.  

5.3 The definition of gearing is an important consideration when estimating 
unlevered betas. Recently, there has been some debate regarding the appropriate 
measure of gearing that should be adopted to de-lever raw equity betas. For 
instance, Mason and Wright36 identified two issues when choosing and calculating 
an appropriate gearing measure: 

1. Definition of net debt: net debt is defined as gross debt minus cash and 
cash equivalents. However, there is no standardised approach to estimating 
the gross debt. For example, one issue relates to whether gross debt should 
include defined-benefit pension deficit liabilities and (mark-to-market) 
derivatives. In its financial resilience report37, Ofwat does not include either 
of these two liabilities in the definition of regulatory gearing38 but 
demonstrates how the definition of regulatory gearing could be impacted if 
these were included.39  

 
36  R. Mason and S. Wright, ‘A report on financial resilience, gearing and price controls’ 

December 2021, link. 
37  Ofwat (2021), Monitoring Financial Resilience Report Year ended 31 March 2021, pg. 36, 

link. 
38  Defined as the ratio of net debt to regulatory capital value. 
39  For example, for some companies this could increase regulated gearing by 30% based on 

the 2020-21 Annual Performance Reports, Ofwat (2021), Monitoring Financial Resilience 
Report Year ended 31 March 2021, pg.14, link.  

https://www.ofwat.gov.uk/wp-content/uploads/2021/12/Mason-and-Wright-A-report-on-financial-resilience-gearing-and-price-controls-2.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2021/11/Monitoring-Financial-Resilience-Report-2020-21-updated-17Dec2021.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2021/11/Monitoring-Financial-Resilience-Report-2020-21-updated-17Dec2021.pdf
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2. Valuation basis for debt and equity: When re-levering the asset beta, 
regulators such as Ofwat use notional gearing, which is defined as the ratio 
of net debt to regulatory capital value (“RCV”). This often uses the book 
value of both equity and debt, which gives rise to the consideration of 
whether book value gearing should be used to de-lever equity and debt 
betas.  

The theory underpinning the CAPM details that market values of debt and 
equity should be used to de-lever equity and debt betas. This can 
potentially create a disconnect between the gearing used to de-lever and 
re-lever equity betas. As a result, regulators have considered different 
valuation bases for debt and equity in an attempt to alleviate this issue.  

5.4 We explore three alternate definitions of gearing which aim to solve these issues 
in Appendix 2. However, our preferred approach (and consistent with regulatory 
precedent) is to use book gearing (as explained below). 

Gearing methodology 

5.5 Fundamentally, gearing is defined by the following formula: 

𝑔𝑔𝑒𝑒𝑔𝑔𝑔𝑔𝑞𝑞𝑔𝑔𝑔𝑔 =
𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶

𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶 + 𝑒𝑒𝑞𝑞𝑞𝑞𝑞𝑞𝐶𝐶𝑞𝑞
 

5.6 As discussed previously, there are different measures that can be used to define 
net debt and equity. Below, we set out our approach to estimating gearing. 

1. Definition of net debt: In line with Ofwat’s approach to the notional 
structure, our proposed definition of net debt does not include pension 
deficit liabilities and mark-to-market derivatives. This is in line with 
regulatory precedent and consistent with the method for calculating the 
allowed cost of debt, which uses yields on corporate bonds and does not 
include pensions and derivatives.  

The issues of pensions and derivative products are essentially matters of 
concern for the companies and their shareholders and not relevant for the 
notional company.   
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2. Valuation basis for debt and equity: Our preferred approach for de-
levering raw equity betas and debt betas is to consider the book value of 
debt and market value of equity (based on the comparator company’s 
market capitalisation) for the following main reasons: 

i. Market values of debt are difficult to obtain due to a lack of liquidity 
for traded bonds and a significant proportion of the debt for the 
comparator companies comprises on non-traded debt.  

ii. Fair value of debt (which is a proxy for market value) is reported in 
financial statements but can be subject to different valuation 
assumptions, which may not necessarily provide a true reflection of 
the market value or be consistent across companies or over time.  

As a result, and in line with regulatory precedent, we rely on observable 
book values rather than introducing more uncertainty into the estimation 
of unlevered betas.  

With respect to valuing equity, the selected listed comparators are 
sufficiently liquid, meaning the market capitalisation of the firms provides 
an adequate reflection of the market value of equity. 

5.7 Our central gearing measure used to de-lever raw equity betas is therefore ‘book 
gearing’, defined by the following formula: 

𝑑𝑑𝐶𝐶𝐶𝐶𝑏𝑏 𝑔𝑔𝑒𝑒𝑔𝑔𝑔𝑔𝑞𝑞𝑔𝑔𝑔𝑔 =  
𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶

𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶 + 𝑚𝑚𝑔𝑔𝑔𝑔𝑏𝑏𝑒𝑒𝐶𝐶 𝑐𝑐𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝐶𝐶𝑞𝑞𝐶𝐶𝑔𝑔
 

where the net debt and market capitalisation values are sourced from industry 
databases (Capital IQ). 

5.8 This definition of gearing is consistent with a wide base of UK regulatory 
precedent (e.g., Ofwat PR19, Ofgem RIIO-2, Ofcom, CMA PR19 and RP3, and CAA 
H7). 

5.9 Additionally, when de-levering the raw equity betas, we use the trailing average 
gearing that matches the length of the estimation window. For example, in de-
levering 2-year raw equity betas we use 2-year trailing average gearing estimates. 
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Gearing results 

5.10 Figure 5-1 below illustrates the 2-year rolling average of book gearing.40 Since the 
PR19 determination, gearing for United Utilities and Severn Trent has declined by 
approximately 10%.  

5.11 The observed anomaly in the gearing for Pennon Group is due to its divestment of 
Viridor (as detailed in Appendix 4) resulting in gearing levels significantly below 
that observed for the other comparators. As discussed previously, this is one of 
the key reasons for omitting data from Pennon to inform the early view of betas 
for PR24. 

Figure 5-1: 2-year average book gearing 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

5.12 We present a summary of our gearing values across different specifications in  
Table 5-1 below. 

 
40  See Appendix 2 for 5-year and 10-year average book gearing. 

0%

10%

20%

30%

40%

50%

60%

70%

2017 2018 2019 2020 2021 2022

United Utilities Severn Trent Pennon Group

PR19 Sale of Viridor

Bo
ok

 g
ea

rin
g 



30 November 2022 
 

Early view of PR24 water sector betas  26 

Table 5-1: Gearing results, Severn Trent/United Utilities composite 

Data to 30 September 2022 Spot 1-year 
average 

2-year 
average 

5-year 
average 

10-year 
average 

2y daily gearing 51.6% 52.8% 54.1% 54.5% 53.1% 

2y weekly gearing 51.7% 53.0% 54.2% 54.4% 53.0% 

5y daily gearing 54.4% 54.5% 54.5% 53.2% 53.4% 

5y weekly gearing 54.5% 54.7% 54.5% 53.1% 53.4% 

5y monthly gearing 54.3% 54.5% 54.4% 52.9% 53.1% 

10y daily gearing 57.9% 57.3% 56.1% 49.5% 53.0% 

10y weekly gearing 52.9% 53.2% 53.4% 53.6% 52.5% 

10y monthly gearing 52.8% 53.1% 53.3% 53.6% 52.4% 

Source: FTI Consulting analysis based on data from Capital IQ. 

Unlevered beta results 

5.13 Equity beta estimates are affected by capital structure. Higher levels of gearing 
increase the volatility of shareholder returns and therefore increase raw equity 
beta. As a result, when estimating a sector beta, it is commonly adopted best 
practice to de-lever the raw equity beta into an ‘unlevered’ beta to strip out the 
impact of company-specific gearing. The unlevered beta reflects the proportion of 
the asset beta that is comprised of the equity beta. It is equal to the asset beta of 
the firm if the debt beta was estimated to be zero.  

5.14 The unlevered beta is calculated as follows:  

𝛽𝛽𝑢𝑢 =  𝛽𝛽𝑒𝑒 ∗ (1 − 𝑔𝑔) 

 where 𝛽𝛽𝑢𝑢 represents unlevered beta, 𝛽𝛽𝑒𝑒 represents raw equity beta and 𝑔𝑔 
represents gearing.  

5.15 Figure 5-2 shows the 2-year daily unlevered beta estimates for the three selected 
comparators.41 As evidenced below, unlevered beta estimates for United Utilities 
and Severn Trent declined by over 20% since the PR19 determination.  

 
41  See Appendix 2 for 5-year unlevered beta estimates. 
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Figure 5-2: 2-year daily unlevered beta 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

5.16 To determine what is driving the fall in unlevered betas, we have analysed both 
raw equity betas and gearing (the two principal components of unlevered betas). 
As previously demonstrated, both components have declined since PR19 (see 
Figure 4-3 and Figure 5-1). 

5.17 A decline in gearing has opposing effects on raw equity betas and unlevered betas 
– all other things being equal, a fall in gearing should result in a fall in raw equity 
betas to reflect lower volatility of shareholder returns. However, simultaneously it 
should result in a net increase in unlevered betas.42  

5.18 We observe that both raw equity betas and gearing have declined (which is 
consistent with financial theory). However, the co-movement of gearing and raw 
equity beta means that it is not straightforward to identify the primary driver of 
unlevered beta values, as gearing impacts raw equity betas and unlevered betas in 
opposite ways. Nevertheless, the overall net decrease in unlevered beta suggests 
that the fall in raw equity betas dominates the impact of the decrease in 
gearing.43 

 
42  See Appendix 2 for a technical exposition. 
43  Since 2020, 2-year daily raw equity betas have declined by 37% whilst gearing has declined 

by 10%. The resulting 21% fall in unlevered betas suggests that the decline in raw equity 
betas is the predominant driver of the trend. 
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5.19 Additionally, we also note that the unlevered beta values for Pennon Group do 
not align with that of the other two comparators for two main reasons: 

1. Before the divestment of Viridor in 2020, this observed discrepancy was likely 
driven by Pennon’s raw equity beta reflecting systematic risks related to its 
waste management business (in addition to its water utilities business).  

2. Since the sale of Viridor, the difference has been largely driven by the 
temporary low levels of Pennon’s gearing. 

5.20 As a result of the above stated reasons, the robustness and reliability of Pennon’s 
data for the purposes of estimating an early view of the PR24 beta is diminished 
and we therefore do not accord any weight to the Pennon data in informing our 
unlevered beta results. 

5.21 However, it is important to note that the observed gap between the 2-year 
unlevered beta estimates for Pennon and the other two comparators is narrowing 
as the effects of Pennon’s temporary low gearing are diminishing.44 As a result, it 
may be suitable to be used as an additional datapoint in future updates for the 
beta analysis in the run-up to the PR24 final determination. 

5.22 Table 5-2 below sets out the unlevered beta results for different specifications.  

Table 5-2: Unlevered beta estimates, Severn Trent/United Utilities composite 

Data to 30 September 2022 Spot 1-year 
average 

2-year 
average 

5-year 
average 

10-year 
average 

2y daily unlevered beta 0.22 0.24 0.25 0.26 0.28 

2y weekly unlevered beta 0.24 0.19 0.20 0.25 0.28 

5y daily unlevered beta 0.25 0.25 0.26 0.29 0.28 

5y weekly unlevered beta 0.22 0.21 0.22 0.29 0.27 

5y monthly unlevered beta 0.19 0.19 0.19 0.29 0.23 

10y daily unlevered beta 0.25 0.25 0.26 0.29 0.28 

10y weekly unlevered beta 0.27 0.26 0.25 0.26 0.27 

10y monthly unlevered beta 0.24 0.22 0.21 0.20 0.20 

Source: FTI Consulting analysis. 

 
44  We estimate Pennon Group’s unlevered beta to be 0.23 on a 15-month estimation 

window, which captures the period since its gearing returned to normal. The equivalent 
unlevered beta values are 0.20 and 0.22 for United Utilities and Severn Trent, respectively. 
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5.23 The full extent of the data presented above indicates a range of 0.19–0.29 for the 
unlevered beta. However, for reasons previously discussed in Section 4 of this 
report, we primarily focus on the daily estimates which results in a narrower 
range of 0.22–0.29. 

5.24 Further, in providing an early view of the beta for PR24, the choice of estimation 
window and averaging period should utilise data that will best reflect the 
expected future market conditions during PR24.  

5.25 Usually, the most recent data is considered to be the best reflection of future 
expectations. However, respondents to Ofwat's draft methodology raised 
concerns that the impacts of macro-economic factors such as the effects of the 
Covid-19 pandemic, the Russia/Ukraine war and domestic political uncertainty 
may have impacted on shorter-run equity betas.  

5.26 There are three potential options to deal with issues such as those referenced 
above. First, identify the point of a structural break (such as March 2020 as 
proposed in the Water UK submission) and consider the weight that is placed on 
data pre and post that breakpoint. Second, consider an explicit probability of such 
events occurring in the future and suitably lower the weight provided to this data 
in the analysis. Third, consider a less prescriptive approach and rely on longer 
term estimates obtained from the data sample to inform the beta range. We 
discuss each option in turn below. 

5.27 At a high level, we do not consider it appropriate to place weight on a possible 
structural break in the data series.45 The issue of structural breaks was discussed 
extensively at the PR19 appeals and the evidence submitted by the various 
experts demonstrated that different specifications of the statistical test can 
identify different breakpoints. For example, Indepen and GHT found a combined 
total of eight independent structural breaks with 20 years of data pertaining to 
Severn Trent (only one structural break was common to both analyses). Similarly, 
with respect to the past 20 years of data concerning United Utilities, there were 
seven independent instances of structural breaks in the data identified (of which 
only two were common to both sets of experts).46  

 
45  The reliability and robustness of structural break analysis is poor and the analysis is often 

inconsistent. This was recognised by the CMA in its PR19 redetermination. 
46  CMA PR19, paragraph 9.467, pg.863, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf


30 November 2022 
 

Early view of PR24 water sector betas  30 

5.28 Furthermore, if all of the data relating to these structural breaks was omitted 
from the beta analysis, one would be left with barely three to four years of ‘clean’ 
data to estimate the beta for PR24 (depending on when the structural breaks 
were assumed to begin and end). This would be insufficient data to robustly 
estimate any forward-looking beta estimate. 

5.29 Consequently, the lack of alignment in identifying structural breaks calls into 
question the reliability of such analysis. Indeed, Ofwat and the CMA did not place 
any weight on beta estimates relating to structural breaks at PR19.47  

5.30 In relation to the second approach, this was recently explored by the CAA in 
estimating the betas for Heathrow’s upcoming H7 price controls.48 Specifically, 
the CAA’s approach re-weights the Covid-19 period data based on the probability 
of such an event occurring again in the future.  

5.31 However, there is a fundamental difference between the impact of Covid-19 on 
the aviation sector and its impact on the water sector. In particular, while the 
aviation sector was heavily impacted by Covid-19 to the extent that almost all air 
traffic was suspended for an extended period of time (and then affected to 
varying degrees with the relaxation and re-imposition of travel restrictions), the 
relative disruption to the operations of water companies was far lower. It 
therefore does not seem proportional to adopt a similar explicit re-weighting 
exercise for beta analysis for water companies as was conducted by the CAA for 
Heathrow. Doing so could well raise the question about the weight associated 
with other periods of data affected by unduly high market volatility and would 
likely raise more questions than provide answers.  

5.32 That said, we do believe that some caution may need to be exercised in 
interpreting the results from volatile market data. As a result, a balanced and 
pragmatic approach would be to implicitly place greater weight on unlevered beta 
estimates pertaining to longer term data points. We achieve this outcome by 
primarily focussing on the results obtained from longer-term trailing averages and 
longer estimation windows.  

5.33 Table 5-3 below sets out the values obtained for the unlevered beta estimates 
based on all the selected data specifications.  

 
47  CMA PR19, paragraph 9.467, pg.863, link. 
48  CAA, Estimating Heathrow’s beta post-Covid-19, August 2021, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://publicapps.caa.co.uk/docs/33/CAP2266E%20Estimating%20Heathrows%20beta%20post%20covid-19%20(Flint%20August%202021).pdf
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Table 5-3: Determining our suggested unlevered beta range, Severn 
Trent/United Utilities composite  

Data to 30 September 2022 30 Sep 
2022 

1-year 
average 

2-year 
average 

5-year 
average 

10-year 
average 

2y daily unlevered beta 0.22 0.24 0.25 0.26 0.28 

2y weekly unlevered beta 0.24 0.19 0.20 0.25 0.28 

5y daily unlevered beta 0.25 0.25 0.26 0.29 0.28 

5y weekly unlevered beta 0.22 0.21 0.22 0.29 0.27 

5y monthly unlevered beta 0.19 0.19 0.19 0.29 0.23 

10y daily unlevered beta 0.25 0.25 0.26 0.29 0.28 

10y weekly unlevered beta 0.27 0.26 0.25 0.26 0.27 

10y monthly unlevered beta 0.24 0.22 0.21 0.20 0.20 

Note: The values highlighted in blue represent the data subset that informs the range for the 
unlevered beta estimates. 

Source: FTI Consulting analysis. 

5.34 As highlighted above, we inform our early view of the PR24 range using the 5- and 
10-year trailing averages of the 2-year daily beta estimate, and the 2-, 5-, and 10-
year trailing averages of the 5- and 10-year daily beta estimates.49  

5.35 As a result, our estimated unlevered beta range for informing an early view for 
PR24 is 0.26–0.29.   

 
49  Effectively, our chosen approach places approximately 18% weight on data pertaining to 

the last 2.5 years. For comparisons sake, if all specifications of daily beta values are 
equally weighted, data pertaining to the last 2.5 years would have a 23% weight within the 
sample. If 2-year betas were completely excluded and results obtained solely from 5- and 
10-year trailing averages of 5- and 10-year betas (the longest-term data), data pertaining 
to the last 2.5 years would have a 15% weight. 
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6. Debt beta 

6.1 Debt beta reflects the sensitivity of a company’s debt to systematic risk. Unlike 
equity beta, which plays a crucial role in setting the cost of equity, debt beta 
normally plays no role in setting the cost of debt for regulated entities. Instead, 
regulators tend to focus on the observed yield on corporate debt and the interest 
expense of the sector when estimating the allowed cost of debt.  

6.2 However, under the CAPM approach, the debt beta impacts the cost of equity in 
the de-levering and re-levering of equity betas. The process involves converting 
the equity beta into an asset beta to remove the impact of financial leverage on 
both equity and debt betas. The formula to estimate the asset beta is: 

𝛽𝛽𝑎𝑎 = 𝑔𝑔𝑎𝑎 ∗ 𝛽𝛽𝑑𝑑� + (1 − 𝑔𝑔𝑎𝑎) ∗ 𝛽𝛽𝑒𝑒� 

where 𝛽𝛽𝑎𝑎 represents asset beta, 𝑔𝑔𝑎𝑎 represents actual gearing,  𝛽𝛽𝑑𝑑� represents debt 
beta, and 𝛽𝛽𝑒𝑒� represents raw equity beta. 

6.3 After estimating the asset beta, the asset beta(s) are ‘re-levered’ at notional 
gearing. This yields an estimate of the equity beta for the notional company which 
is estimated as follows: 

𝛽𝛽𝑒𝑒 =
𝛽𝛽𝑎𝑎 − 𝑔𝑔𝑛𝑛 ∗ 𝛽𝛽𝑑𝑑

1 − 𝑔𝑔𝑛𝑛
 

where 𝛽𝛽𝑒𝑒 represents notional equity beta, 𝑔𝑔𝑛𝑛 represents notional gearing, 𝛽𝛽𝑑𝑑 
represents debt beta, and 𝛽𝛽𝑎𝑎 represents asset beta. 

6.4 These formulae illustrate debt beta’s role in setting the cost of capital for 
regulated entities. Debt beta has no impact on the cost of capital estimate if 
notional gearing and market gearing are equal.  

Debt beta methodology 

6.5 In theory, the debt beta could be estimated using the same approach as raw 
equity betas. In practice, estimating the debt beta tends to be a more difficult and 
involved process. This is because corporate bonds are often more illiquid than 
stocks, and therefore estimating the debt beta in the same way as the equity beta 
may give inconclusive and/or inconsistent results.  
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6.6 As a result, regulators, economists and academic practitioners have previously 
considered a variety of alternative methods for estimating debt beta.  

6.7 At PR19, the CMA relied on evidence from four methods in estimating debt beta 
at PR19. These are summarised below: 

(a) The Direct method involves regressing bond returns directly on equity 
market returns, which is the same conceptual approach as is used in 
estimating raw equity betas. Sometimes excess returns (returns minus the 
returns on a risk-free asset such as gilts) are used instead of the gross 
returns used to estimate equity beta. We also conduct a sensitivity of the 
direct method to account for potential omitted variable bias resulting from 
interest rate risk (see Appendix 3 for further details). The direct method 
was used in PR1950 and the CMA’s redeterminations for RP351 and PR1952. 

(b) The Indirect method requires a two-step methodology. The first step 
involves regressing a company's bond returns against returns on an index 
of government bonds and the returns on the shares of the same company. 
The second step is to multiply the elasticity of debt with respect to equity 
(i.e., the coefficient on the company's equity returns obtained from the 
regression in the first step) by the company's equity beta. Debt-equity 
elasticity is estimated based on bond excess returns and equity excess 
returns. This method was relied upon by the CMA for the PR19 
redeterminations.53 

(c) The Structural method estimates debt beta by applying option pricing 
models, such as the Merton Model, instead of a regression-based 
approach. This method was relied upon by the CMA during the PR19 final 
determination. 

(d) The Decomposition method involves decomposing the debt spread (the 
spread between yields on corporate and government bonds) into three 
components—default premium, default risk premium and liquidity 
premium. These premiums are assumed to be the main driver of corporate 
spreads. The decomposition method was the main method relied on to 
derive the debt beta for the RP354 and PR19 price controls. 

 
50  Ofwat PR19, link. 
51  CMA RP3, link. 
52  CMA PR19, link. 
53  CMA PR19, link. 
54  CMA RP3, link. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Allowed-return-on-capital-technical-appendix.pdf
https://assets.publishing.service.gov.uk/media/5f350e17e90e0732e0f31c2a/NATS_-_CAA_final_report_for_publication_August_2020_-----.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
https://assets.publishing.service.gov.uk/media/5f350e17e90e0732e0f31c2a/NATS_-_CAA_final_report_for_publication_August_2020_-----.pdf
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6.8 Each of these methods have their own advantages and challenges. We summarise 
these below in Table 6-1 (Appendix 3 sets outs the methodological details of each 
of these approaches). 

Table 6-1: Advantages and disadvantages of debt beta estimation methods 

Method Advantages Potential Challenge 

Direct method  Straightforward to apply 
 Can be used for any listed 

debt instrument 
 Consistent with CAPM 

 Data limitations can result in 
incoherent results 

 Potential omitted variable 
bias from interest rate risk 

Indirect method  Controls for interest rate 
risk 

 Shown to approximate 
structural or theoretical 
models well 

 Can only be applied to listed 
companies 

 Data limitations can result in 
incoherent results 

Structural 
method 

 Strong theoretical 
foundations 

 Can control for changes in 
gearing 

 Requires several parameters 
and can be complex 

 Cannot test statistical 
significance 

Decomposition 
method 

 Straightforward framework 
 Theoretically consistent 

with CAPM 

 Requires several parameters 
 Cannot test statistical 

significance 
 Problems when applying to 

real world data 

 

6.9 There is no one approach that is obviously superior and given the challenges with 
the empirical estimation of the debt beta it is prudent to obtain estimates based 
on all four approaches.  

6.10 Additionally, it is also worthwhile to consider the primary purpose for estimating 
debt beta. Historically in the UK, regulators had tended to assume the debt beta 
to be zero. However, more recently, there is recognition that the systematic risk 
of debt is non-zero. As a result, there has been greater focus on calculating 
bottom-up empirical estimates of the debt beta.  
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6.11 Ofwat’s PR24 Draft Methodology also explored the proposition that the debt beta 
estimate could be an important tool in ensuring the Modigliani-Miller Principle I is 
retained.55  

6.12 We recognise the challenges posed to regulators and industry practitioners in 
ensuring consistency between theory and empirical analysis. The violation of the 
Modigliani-Miller principle in the estimation of the CAPM-WACC for regulated 
sectors is a well-documented instance of a lack of reconciliation between theory 
and empirical analysis. Previously, regulators have tended to concede this lack of 
consistency partly because of its limited impact and partly because there is no 
straightforward solution. 

6.13 Given the challenges associated with the bottom-up estimates of the debt beta 
and the lack of an unambiguously superior method, Ofwat’s proposition to set a 
value for debt beta (i.e., the Modigliani-Miller debt beta) which is consistent with 
the theory underpinning the CAPM merits exploration. With this in mind, our 
approach is to consider the value of the Modigliani-Miller debt beta as a cross-
check to the bottom-up estimates of the debt beta.  

6.14 With respect to the four methods presented in Table 6-1, in theory we are minded 
to place greater weight on the estimates obtained from the direct method, 
indirect method and structural method. This is primarily due to the concerns 
raised by the CMA with respect to the decomposition approach during the RP3 
and PR19 redeterminations56 (see Appendix 3 for details) which we agree with.  

6.15 It is also important to note that in estimating the debt betas, some of the 
methodologies require an assumption on market parameters like the equity risk 
premium and the risk-free rate. Where we make assumptions relating to these 
parameters, it is without prejudice to any estimates that have been considered by 
Ofwat for the PR24 Final Methodology. 

Debt beta results 

6.16 The debt beta ranges resulting from each method, as well as the recommended 
range, are shown in Figure 6-1 below.  

 
55  Modigliani-Miller Principle I states that under no market imperfections, both equity and 

debt returns increase with gearing such that the overall cost of capital is invariant to 
gearing. In other words, the asset risk of a company should be invariant to capital 
structure. 

56  CMA RP3, link; CMA PR19, link. 

https://assets.publishing.service.gov.uk/media/5f350e17e90e0732e0f31c2a/NATS_-_CAA_final_report_for_publication_August_2020_-----.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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Figure 6-1: Debt beta results summary 

 

Source: FTI Consulting analysis. 

6.17 As evidenced above, the full range of bottom-up estimates for the debt beta 
(resulting from all the estimation methods) is 0–0.25.57 

6.18 These results indicate a wider range for the debt beta than that estimated by the 
CMA at PR19. Specifically, the CMA estimated a debt beta range of 0.05–0.10 
using the same approaches as adopted in this report.  

6.19 Examining the evidence for debt betas since PR19 suggests that debt betas have 
increased since 2020 which may merit a marginally higher estimate for the debt 
beta (see Appendix 3 for debt beta estimates over time). 

6.20 At the same time, and recognising the limitations associated with the empirical 
estimation of debt beta and the volatile market conditions since the CMA’s 
redetermination, we consider it prudent to not overly weight the recent data 
which indicates an increase in debt beta estimates. 

 
57  As noted previously, in theory we propose to place less weight on the decomposition 

approach. But given that the results for the debt beta based on the decomposition 
approach are entirely within the full range of the debt-beta estimates obtained from the 
other three approaches, this does not affect the proposed early view range of the debt 
beta for PR24.  
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6.21 Finally, we also do not regard a zero debt beta to be a credible result. Considering 
regulatory precedent in the UK, since the CMA’s 2015 decision regarding Bristol 
Water, no major UK regulator has assumed a zero debt beta estimate. 
Furthermore, and as cited in a report for UKRN,58 both empirically and 
theoretically, it is reasonable to assume that debt betas are typically positive for 
regulated companies. This is particularly likely to hold after accounting for 
regulated companies’ investment grade credit ratings, and the levels of gearing 
typically seen in these sectors. 

6.22 As a result, we propose to truncate our full range for the early view of the PR24 
debt beta estimate and consider a range of 0.05–0.15 to be a reasonable and 
balanced reflection of the available evidence. 

6.23 We also considered the results of the Modigliani-Miller debt beta as a cross check 
to our bottom-up estimates of the debt beta. However, the debt beta resulting 
from this approach (0.46 – see Appendix 3 for details) is materially higher than 
that estimated from the other bottom-up approaches. Consequently, we do not 
place any weight on this cross check in our current analysis.59  

  

 
58  CEPA, Considerations for UK regulators setting the value of debt beta, Report for the UK 

Regulators Network, December 2019, link. 
59  However, this does not mean that the proposition put forth by Ofwat lacks merit and may 

well prove to be a meaningful cross check in the future. 

https://ukrn.org.uk/app/uploads/2019/12/CEPAReport_UKRN_DebtBeta_Final.pdf
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7. Asset beta and re-levering 

7.1 In this chapter, we combine our proposed ranges for unlevered beta and debt 
beta into a range for asset beta. We then re-lever this range into a proposed early 
view of the notional equity beta for PR24. 

Asset beta range 

7.2 We estimate our asset beta using the simple average of 2-year and 5-year daily 
gearing for Severn Trent and United Utilities60, which gives a value of 52.9%.61 The 
asset beta is calculated using the following formula: 

𝛽𝛽𝑎𝑎 = 𝛽𝛽𝑢𝑢 + 𝑔𝑔 ∗ 𝛽𝛽𝑑𝑑 

where 𝛽𝛽𝑢𝑢 is unlevered beta, 𝛽𝛽𝑑𝑑 is debt beta, and 𝑔𝑔 is gearing. 

7.3 Combining our recommended ranges for unlevered and debt betas with a market 
gearing of 52.9%, results in an asset beta range of 0.29–0.37 (as shown in Figure 
7-1). 

 
60  This is in line with Ofwat’s methodology at PR19. Ofwat PR19, pg. 64, link. 
61  The asset beta range for Ofwat PR24 Final Methodology is calculated at 52.9% gearing. 

This is the simple average of 2-year and 5-year daily gearing data, in line with the 
methodology adopted by Ofwat for calculating market gearing at PR19. The 5-year daily 
market gearing is 54.3%. The simple average of the 5-year and 10-year daily market 
gearing is 53.6%. Given that market gearing for United Utilities and Severn Trent has 
remained fairly stable, we replicate Ofwat’s PR19 methodology. However, choosing a 
longer-term average for market gearing does not impact the results. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Allowed-return-on-capital-technical-appendix.pdf


30 November 2022 
 

Early view of PR24 water sector betas  39 

Figure 7-1: Recommended beta ranges 

 

Source: FTI Consulting analysis. 

Implied notional equity beta range 

7.4 To indicate the implications of the early view asset beta range on the notional 
equity beta, we re-lever the asset beta range based on a notional gearing 
assumption of 55% (based on Ofwat’s assumption in its Final Methodology 
document). The full notional equity beta range62 implied by the unlevered beta 
and debt beta ranges is 0.57–0.65, as shown in Table 7-1. 

 
62  The widest possible equity beta range is obtained by matching the bottom end of our 

unlevered beta range with the top end of our debt beta range, and the top end of our 
unlevered beta range with the bottom end of our debt beta range. Note that, as a result of 
re-levering at notional gearing, the widest possible equity beta range does not correspond 
to the widest possible asset beta range that is presented in Table 7-1. 
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Table 7-1: Implied equity beta 

Parameter Reference Low High 

Unlevered beta [A] 0.26 0.29 

Debt beta [B] 0.15 0.05 

Market gearing63 [C] 52.9% 52.9% 

Asset beta [D] = [A]+[B]*[C] 0.34 0.32 

Notional gearing [E] 55% 55% 

Implied equity beta [F] = ([D] – [E]*[B]) ÷ (1 – [E]) 0.57 0.65 

Source: FTI Consulting analysis. 

  

 
63  The asset beta range for Ofwat PR24 Final Methodology is calculated at 52.9% gearing. 

This is the simple average of 2-year and 5-year daily gearing data, in line with the 
methodology adopted by Ofwat for calculating market gearing at PR19. The 5-year daily 
market gearing is 54.3%. The simple average of the 5-year and 10-year daily market 
gearing is 53.6%. Given that market gearing for United Utilities and Severn Trent has 
remained fairly stable, we replicate Ofwat’s PR19 methodology. However, choosing a 
longer-term average for market gearing does not impact the results. 
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8. Conclusion 

8.1 In constructing an early view of E&W water sector betas for PR24, we have 
considered a wide range of evidence. Our analysis includes the evolution of 
market evidence since the PR19 re-determination (which was finalised in March 
2021) and considerations relating to UK and global geo-political events and their 
impact on the capital markets. 

8.2 We do not consider it appropriate to completely exclude the period post-March 
2020 from the analysis by classifying this as a structural break in the data.64 As 
discussed previously, the lack of alignment in identifying structural breaks calls 
into question the reliability of such analysis. Indeed, Ofwat and the CMA did not 
place any weight on beta estimates relating to structural breaks at PR19.65  

8.3 Further, and with respect to the re-weighting approach adopted by the CAA, we 
consider that there is a fundamental difference between the impact of Covid-19 
on the aviation sector and its impact on the water sector. It therefore does not 
seem proportional to adopt an explicit re-weighting exercise for data pertaining to 
the period after the onset of the pandemic (as was conducted by the CAA in its 
final proposals for Heathrow’s upcoming H7 price control). Doing so could well 
raise the question about the weight associated with other periods of data affected 
by unduly high market volatility and would likely raise more questions than 
provide answers. 

 
64  The reliability and robustness of structural break analysis is poor and the analysis is often 

inconsistent. This was recognised by the CMA in its PR19 redetermination. 
65  CMA PR19, paragraph 9.467, pg.863, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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8.4 That said, it is also not definitive that the volatility in capital markets since the 
onset of Covid-19 has not had any impact on water company betas. Overall, the 
interpretation of data to inform beta estimates is a matter of judgement and for 
this report we adopt a cautious approach that places weight on longer term 
estimates in our overall range. 

8.5 Our review of this evidence results in the following suggested ranges for an early 
view of betas for PR24: 

 An unlevered beta range of 0.26–0.29; 

 A debt beta range of 0.05–0.15;  

 An asset beta range of 0.29–0.37; and 

 An implied equity beta range of 0.57–0.65 (at 55% notional gearing). 
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Table 8-1: Comparison of estimates with PR19 

Parameter FTI Consulting Ofwat PR19 CMA PR19 Re-
determination 

Unlevered beta 0.26–0.29 0.25–0.32  0.28–0.30 

Debt beta 0.05–0.15 0.10–0.17 66  0.05–0.10 

Asset beta 0.29–0.37 0.30–0.41 67 0.31–0.35 68 

Implied equity beta 
(60% notional gearing) 

0.62–0.73 0.60–0.79 0.69–0.74 

Implied equity beta 
(55% notional gearing) 

0.57–0.65 0.55–0.71 69 0.69–0.74 70 

Source: FTI Consulting, Ofwat PR19, CMA PR19. 

8.6 As can be observed in Table 8-1 above, the lower bound of our implied equity 
beta range at 55% gearing is higher than the lower bound of Ofwat’s implied 
range for PR19, whilst the upper bound of our range is lower than the upper 
bound of Ofwat’s range. In comparison to the CMA’s PR19 redetermination, the 
range is lower than the CMA’s implied range.  

 
66  This is the debt beta range suggested by Ofwat’s advisors, Europe Economics, for PR19. 

Source: Europe Economics, ‘The Allowed Return on Capital for the Water Sector at PR19 – 
Final Advice’, December 2019, link. 

67  This is the asset beta range implied by the evidence considered by Ofwat at PR19. Using 
Ofwat’s market gearing of 54.2% (and the unlevered beta and debt beta ranges shown in 
the table) yields an asset beta range of 0.30 to 0.41, i.e. 0.25 + 0.542 × 0.10 = 0.30, and 
0.32 + 0.542 × 0.17 = 0.41. 

68  This is the asset beta range derived using the same market gearing assumed by Ofwat of 
54.2% (and the CMA’s unlevered beta and debt beta ranges as shown in the table). This 
implies an asset beta range of 0.31 to 0.35, i.e. 0.28 + 0.542 × 0.05 = 0.31, and 0.30 + 0.542 
× 0.10 = 0.35. 

69  The minimum equity beta possible is based on the lower bound of the unlevered beta 
range (0.25) and the upper bound of the debt beta range (0.17) using Ofwat’s market 
gearing (54.2%) and Ofwat’s notional gearing of 55%, i.e. (0.25 + 0.542 × 0.17 – 0.55 x 
0.17) ÷ (1 – 55%) = 0.55.  

The maximum equity beta possible is based on the upper bound of the unlevered beta 
range (0.32) and the lower bound of the debt beta range (0.10) using Ofwat’s market 
gearing (54.2%) and Ofwat’s notional gearing of 55%, i.e. (0.32 + 0.542 × 0.10 – 0.55 x 0.1) 
÷ (1 – 55%) = 0.71. 

70  CMA PR19, link. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-The-Allowed-Return-on-Capital-for-the-Water-Sector-at-PR19-%E2%80%93-Final-Advice-December-2019.pdf
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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8.7 This result is primarily driven by the decline in unlevered beta estimates for the 
comparator water companies observed since 2020.  
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Appendix 1 Raw equity beta analysis 

A1.1 This appendix presents additional analysis and results on raw equity betas which 
underpins our early view of the beta for PR24. We present: 

 Additional raw equity beta results; 

 Reference day effect; and 

 Adjustments to regression results. 

Additional raw equity beta results 

A1.2 Below we present the 5-year daily raw equity beta for Severn Trent, United 
Utilities and Pennon Group. These raw equity betas for United Utilities and Severn 
Trent have declined by c. 20% since PR19. 

 

Figure A1-1: 5-year raw equity beta (daily) 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Figure A1-2: 10-year raw equity beta (daily) 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

Reference day effect 

A1.3 Lower frequency betas are impacted by the day of the week or month chosen for 
the beta estimation. We have illustrated this by estimating weekly betas for 
United Utilities and Severn Trent for each day of the week in Figure A1-3 and 
Figure A1-4, using a 5-year estimation window.  
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Figure A1-3: 5-year weekly unlevered beta, United Utilities 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

Figure A1-4: 5-year weekly unlevered beta, Severn Trent 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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A1.4 The reference day effect is minor between 2014 and March 2020 but it is more 
substantial pre-2014 and post-March 2020, highlighting the distortions that can 
be introduced into the analysis. 

Adjusting regression results and alternate methodologies 

A1.5 We do not apply Vasicek adjustments to our beta estimates or estimate betas 
based on the GARCH methodology. At PR1971, the CMA considered that there was 
insufficient evidence that Vasicek adjustments would improve the beta estimates. 
It also reached a similar conclusion on the use of GARCH beta estimates. We 
broadly agree with the CMA’s rationale and this is also consistent with Ofwat’s 
approach at PR19. 

  

 
71  CMA PR19, paragraph 9.471, pg.864, link. 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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Appendix 2 Gearing and unlevered beta 

A2.1 This appendix presents additional analysis and results on gearing and how this 
impacts our results. We present: 

 Different definitions of gearing; 

 Results from adopting different gearing definitions;  

 Impact of different definitions of gearing on unlevered beta; 

 Drivers of unlevered beta; and 

 Additional gearing and unlevered beta results. 

Different definitions of gearing 

A2.2 In line with the views extended by Mason and Wright72, we have considered three 
definitions of gearing in conducting our analysis. 

 Book gearing: This definition uses the book value of net debt and the 
market capitalisation to de-lever the equity beta estimates. It has been the 
preferred approach used by regulators for previous price controls in 
water73, energy74, telecommunications75 and transportation76. This 
definition forms the base case for informing our calculations. The formula 
for book gearing is: 

𝑑𝑑𝐶𝐶𝐶𝐶𝑏𝑏 𝑔𝑔𝑒𝑒𝑔𝑔𝑔𝑔𝑞𝑞𝑔𝑔𝑔𝑔 =  
𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶

𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶 + 𝑚𝑚𝑔𝑔𝑔𝑔𝑏𝑏𝑒𝑒𝐶𝐶 𝑐𝑐𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝐶𝐶𝑞𝑞𝐶𝐶𝑔𝑔
 

 
72  R. Mason and S. Wright, ‘A report on financial resilience, gearing and price controls’ 

December 2021, link. 
73  Ofwat, PR19 final determinations: Allowed return on capital technical appendix, 

December 2019, link. 
74  Ofgem, RIIO-2 Final Determinations – Finance Annex (REVISED), February 2021, link. 
75  Ofcom, Promoting investment and competition in fibre networks: Wholesale Fixed 

Telecoms Market Review 2021-26, Annexes 1-26, March 2021, link. 
76  CAA, Economic regulation of Heathrow Airport Limited: H7 Final Proposals, Section 3: 

Financial issues and implementation, June 2022, link. 

https://www.ofwat.gov.uk/wp-content/uploads/2021/12/Mason-and-Wright-A-report-on-financial-resilience-gearing-and-price-controls-2.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Allowed-return-on-capital-technical-appendix.pdf
https://www.ofgem.gov.uk/sites/default/files/docs/2021/02/final_determinations_-_finance_annex_revised_002.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0021/216084/wftmr-statement-annexes-1-26.pdf
https://publicapps.caa.co.uk/docs/33/CAP2365D%20H7%20Proposals%20Section%203-kb.pdf
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 Fair value gearing: This definition adjusts the book value of net debt to 
better reflect the market value of debt by using the fair value adjustment 
reported in financial statements. This approach is a potential solution to a 
drawback of book gearing, which is that the book value of debt is combined 
with a market value of equity. The formula for fair value gearing is: 

𝑜𝑜𝑔𝑔𝑞𝑞𝑔𝑔 𝑣𝑣𝑔𝑔𝑐𝑐𝑞𝑞𝑒𝑒 𝑔𝑔𝑒𝑒𝑔𝑔𝑔𝑔𝑞𝑞𝑔𝑔𝑔𝑔 =  
𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶 + 𝑜𝑜𝑔𝑔𝑞𝑞𝑔𝑔 𝑣𝑣𝑔𝑔𝑐𝑐𝑞𝑞𝑒𝑒

𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶 + 𝑜𝑜𝑔𝑔𝑞𝑞𝑔𝑔 𝑣𝑣𝑔𝑔𝑐𝑐𝑞𝑞𝑒𝑒 + 𝑚𝑚𝑔𝑔𝑔𝑔𝑏𝑏𝑒𝑒𝐶𝐶 𝑐𝑐𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝑐𝑐𝑞𝑞𝐶𝐶𝑔𝑔𝐶𝐶𝑞𝑞𝐶𝐶𝑔𝑔
 

 

 RCV gearing: This approach uses the RCV as the denominator. Equity betas 
are normally de-levered into an asset beta using book gearing, but the asset 
betas are re-levered at notional gearing which typically uses the book value 
of debt and the RCV. These two definitions of gearing are inconsistent as 
regulators often assume that the sum of net debt and market capitalisation 
is equivalent to the RCV of the regulated entity, even though the two 
measures often differ when estimating the value of the regulated entity.77 
Therefore, it may be appropriate to de-lever using a consistent definition of 
gearing, i.e., RCV gearing. The formula for RCV gearing is: 

𝑅𝑅𝐶𝐶𝑅𝑅 𝑔𝑔𝑒𝑒𝑔𝑔𝑔𝑔𝑞𝑞𝑔𝑔𝑔𝑔 =  
𝑔𝑔𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝑑𝑑𝐶𝐶
𝑅𝑅𝐶𝐶𝑅𝑅

 

Net debt 

A2.3 The definition of net debt we adopt is defined as total debt less cash and short-
term deposits, where total debt includes short-term borrowings, current portion 
of long-term debt, current portion of leases, long-term debt, and long-term 
leases. We do not include pension liabilities and derivatives. We source the net 
debt values for the comparators from Capital IQ, which have been cross-checked 
against the companies’ financial statements. 

Fair value gearing 

A2.4 The values for fair value gearing and RCV gearing are sourced directly from annual 
and interim reports published by the listed ‘pure-play’ water companies. 

 
77  The difference between these measures is captured by the market-to-asset ratio (“MAR”). 
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A2.5 Fair value represents the price that would be received if two market participants 
engaged in an orderly transaction on an arms-length basis.78 This is estimated 
using various assumptions about market conditions, such as interest rates.  

A2.6 Figure A2-1 is a screenshot from United Utilities’ half year Results for the financial 
year 2021/22. The difference between the group’s gross borrowings and the fair 
value of those borrowings is the fair value adjustment that is used to calculate fair 
value gearing. 

Figure A2-1: Fair value from the United Utilities Half Year Results for the 
2021/22 financial year 

 

Source: United Utilities Half Year Results for the 2021/22 financial year. 

RCV gearing 

A2.7 RCV gearing is reported in financial statements directly (see Figure A2-2) and 
represents the value of net debt as a percentage of RCV. The net debt value 
assumed in this calculation is based on the book value of debt. 

Figure A2-2: RCV gearing from the United Utilities Half Year Results for the 
2021/22 financial year 

 

Source: United Utilities Half Year Results for the 2021/22 financial year. 

 
78  IFRS 13 defines fair value as the price that would be received to sell an asset or paid to 

transfer a liability in an orderly transaction between market participants at the 
measurement date (an exit price). When measuring fair value, an entity uses the 
assumptions that market participants would use when pricing the asset or the liability 
under current market conditions, including assumptions about risk. See IFRS (2022), IFRS 
13 Fair Value Measurement, (link). 

https://www.ifrs.org/issued-standards/list-of-standards/ifrs-13-fair-value-measurement/
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Results from adopting different gearing definitions 

A2.8 The values of gearing based on the three definitions are shown in Figure A2-3 and 
Figure A2-4. As evidenced, the three measures of gearing do not align with one 
another.  

Figure A2-3: Daily gearing, United Utilities 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Figure A2-4: Daily gearing, Severn Trent 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

A2.9 Observing the data in the two graphs above, it is clear that RCV gearing is 
consistently higher than the other definitions of gearing. With respect to book 
gearing and fair value gearing, there is no similarly obvious delta between the two 
measures. However, more recent data (since 2015) indicates that fair value 
gearing is consistently higher than book gearing. 

Impact of different gearing definitions on unlevered beta 

A2.10 The different definitions of gearing translate into different estimates for 
unlevered beta, as shown in Figure A2-5 and Figure A2-6. Unlevered beta is lowest 
when calculated using RCV gearing, and highest when using book gearing for both 
Severn Trent and United Utilities. Fair value gearing unlevered betas begin to 
diverge more significantly from book value betas after 2015, which is consistent 
with the divergence observed in the relevant gearing measures. 
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Figure A2-5: Daily unlevered beta, United Utilities 

 

Note: These unlevered beta estimates use 2-year daily raw equity betas coupled with daily gearing 
values. 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Figure A2-6: Daily unlevered beta, Severn Trent 

 

Note: These unlevered beta estimates use 2-year daily raw equity betas coupled with daily gearing 
values. 

Source: FTI Consulting analysis based on data from Capital IQ. 

The drivers of unlevered beta 

A2.11 Given the formula for unlevered betas, it follows that two factors can drive 
movements in unlevered beta – gearing and raw equity betas. Financial theory 
indicates that gearing and raw equity betas co-move with each other—higher 
gearing implies higher volatility of shareholder returns, and therefore higher raw 
equity beta values.  

A2.12 We have observed that since the PR19 determination, both raw equity betas and 
gearing have declined—this is consistent with financial theory. However, the 
complication of this co-movement is that it is not straightforward to identify the 
main driver of the observed decline in unlevered betas. We therefore rely on 
financial theory (in particular the Modigliani-Miller theorem) to disentangle these 
drivers. 
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A2.13 Figure A2-7 illustrates the Modigliani-Miller Proposition I and II applied to the 
CAPM framework – as gearing increases not only will equity beta rise, but debt 
beta is likely to increase too, yielding a constant asset beta that is invariant to 
gearing.79 As a result, with an increase in gearing, the weight on debt beta within 
the asset beta increases. Therefore, the remaining component of asset beta 
(which is represented by unlevered beta) must fall as gearing rises.  

Figure A2-7: The net impact of rising gearing on unlevered beta 

 

 

Source: FTI Consulting analysis. 

A2.14 As discussed previously in the report, we observe a 10% fall in gearing since PR19. 
According to Modigliani-Miller Proposition II, if unlevered beta values were mainly 
driven by gearing, we would expect a rise in their values. Nevertheless, we 
observe a 20% fall in 2-year unlevered betas over the same period (see paragraph 
5.15), which implies that it is raw equity betas, rather than gearing, which are 
driving the net downward trend in unlevered betas. 

 
79  Modigliani-Miller Proposition I states that in the presence of no market imperfections, the 

value and cost of capital of a company is unaffected by capital structure. Modigliani-Miller 
Proposition II illustrates the positive relationship between the cost of equity and gearing. 
Under the CAPM framework, the market generic parameters such as risk-free rate and 
total market return are unaffected by gearing and therefore all changes in the cost of 
capital must be through beta. 
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Additional gearing and unlevered beta results 

A2.15 Figure A2-8 and Figure A2-10 below present the rolling average book gearing and 
the unlevered betas for 5-year estimation windows. The decline in 5-year 
unlevered betas is less pronounced than for a 2-year estimation window, and 5-
year average gearing actually rose 2% since 2020. The rise in gearing on a 5-year 
basis makes it clearer that the fall in unlevered betas is driven by a fall in raw 
equity betas and not gearing, as a rise in gearing places small downward pressure 
on unlevered betas but unlevered betas fell substantially. 

 

Figure A2-8: 5-year average book gearing 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Figure A2-9: 10-year average book gearing 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

Figure A2-10: 5-year daily unlevered beta 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Figure A2-11: 10-year daily unlevered beta 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

A2.16 Figure A2-12 below presents daily beta values on a 2-year, 5-year, and 10-year 
basis, averaged across United Utilities and Severn Trent. All beta measures exhibit 
a downward trend over the past 5-years. The value of 2-year betas peaked around 
the end of 2015 and has fallen 45% since then. By the mechanics of the rolling 
estimation windows, 5-year betas peaked three years later around 2018 and have 
been on a downward trend since then. Since PR19, 2-year, 5-year unlevered betas 
have fallen by 22% and 20% respectively, and 10-year unlevered betas have risen 
by 5%. 
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Figure A2-12: Daily unlevered betas, average of United Utilities and Severn Trent 

 

Source: FTI Consulting analysis based on data from Capital IQ. 
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Appendix 3 Debt beta 

A3.1 In this appendix, we present our detailed results on debt beta. We cover the 
following topics: 

 Methodology used for each of the four methods outlined in Section 6; 

 Results for each method; and 

 Our estimate for debt beta that is consistent with the Modigliani-Miller 
theorem (Proposition I).  

Detailed methodology 

Direct method 

A3.2 The direct method uses the CAPM framework, which is also used for estimating 
equity betas, by regressing bond returns directly on equity market returns, using 
the following equation: 

𝑅𝑅𝑑𝑑 = 𝛼𝛼 + 𝛽𝛽𝑑𝑑 ∗ 𝑅𝑅𝑀𝑀 + 𝜖𝜖𝑖𝑖 

where 𝑅𝑅𝑑𝑑 represents bond excess returns, 𝑅𝑅𝑀𝑀 represents the market return80,  𝛽𝛽𝑑𝑑 
represents debt beta, and 𝜖𝜖𝑖𝑖 is the error term. 

A3.3 There are various methodological considerations when estimating debt beta using 
the direct method. These include comparators, market index, frequency, 
estimation window and estimation method. 

A3.4 One key difference between equity and debt beta estimation is the use of excess 
bond returns, which are inferred from subtracting observed returns on the iBoxx 
10-15 year Gilt index from the reference water company bonds. 

 
80  We use the FTSE All Share index, consistent with the estimation of equity beta. 
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A3.5 Our sample of water company bonds includes plain vanilla (i.e., excluding bonds 
with embedded options which could impact the bond’s pricing dynamics) water 
company bonds in the iBoxx A 10-yr+ and iBoxx BBB 10-yr+ indices as of 30 
September 2022 (our cut-off date).81 This results in a pool of 25 bonds. We 
consider the same time period (2006-22) as for the unlevered beta analysis. 

A3.6 In addition to estimating debt beta for individual bonds, we also estimate debt 
beta for various debt indices including iBoxx A, BBB, and Utilities 10+ year indices 
as a cross-check on our results obtained from water company bonds. 

A3.7 Our estimation technique is OLS conducted on a range of frequencies (daily, 
weekly, and monthly) and estimation windows (2-, 5-, and 10-year). 

A3.8 We conduct two sensitivities on the direct method. The first sensitivity is 
considering only statistically significant estimates, due to the often poor statistical 
properties of debt beta estimates obtained by OLS.82 The second sensitivity is 
adding interest rate risk to the regression by including iBoxx 10-15 Gilt index 
returns to address the concern of omitted variable bias for debt beta. 

Indirect method 

A3.9 The indirect method estimates debt betas by first regressing returns of a 
company’s bond against the returns on an index of government bonds and the 
returns on the shares of the same company. The second step to multiply the 
coefficient on the company’s equity returns (this is the elasticity of debt with 
respect to equity) obtained from the regression in the first step, by the company’s 
equity beta. The two steps are represented by the following two equations: 

1)  𝑅𝑅𝑑𝑑 = 𝛼𝛼 + ℎ𝑟𝑟 ∗ 𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐸𝐸𝑒𝑒𝑑𝑑 ∗ 𝑅𝑅𝑒𝑒 + 𝜖𝜖𝑖𝑖 

  2)  𝛽𝛽𝑑𝑑 =  𝐸𝐸𝑒𝑒𝑑𝑑 ∗ 𝛽𝛽𝑒𝑒 

where 𝑅𝑅𝑑𝑑 represents bond excess returns, 𝛼𝛼 is a constant, ℎ𝑟𝑟 represents the 
hedge ratio with respect to interest rate risk, 𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠 represents sovereign bond 
returns (iBoxx 10-15 Gilt index), 𝐸𝐸𝑒𝑒𝑑𝑑 represents debt-equity elasticity, 𝑅𝑅𝑒𝑒 
represents equity excess returns, 𝜖𝜖𝑖𝑖 is the error term, 𝛽𝛽𝑑𝑑 represents debt beta, 
and 𝛽𝛽𝑒𝑒 represents equity beta. 

 
81  We focus on these indices as these indices were used by Ofwat and the CMA at PR19 to 

set the cost of debt for the sector and therefore are most likely to be representative of the 
debt beta for the sector. 

82  The range obtained from statistically significant results is the same as that obtained from 
our regular estimates.  
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A3.10 This method estimates debt-equity elasticity based on bond excess returns and 
equity excess returns, which we estimate by subtracting the returns on the iBoxx 
10-15 Gilt index. 

A3.11 This method directly accounts for interest rate risk so no further sensitivity is 
required. 

A3.12 Our sample includes plain vanilla bonds for listed water companies – these are 
Severn Trent and United Utilities in the iBoxx A 10-yr+ and iBoxx BBB 10-yr+. This 
results in 6 bonds in total. The same period (2006-22) as the unlevered beta 
analysis is considered, but data is limited by bond issue dates. 

A3.13 We estimate debt betas for a range of frequencies (daily, weekly, and monthly) 
and estimation windows (2-, 5- and 10-year). We use OLS to estimate the debt-
equity elasticity, then multiply this by equity beta to obtain the debt beta. 

Structural method 

A3.14 The structural model methodology follows the theoretical option pricing models 
derived by Merton (1974) and Black and Cox (1976).83 The Merton model can be 
re-arranged to obtain the debt beta: 

𝛽𝛽𝑑𝑑 = (1−𝑁𝑁(𝑑𝑑1))
𝑔𝑔

∗ 𝛽𝛽𝑎𝑎 ; where  𝑑𝑑1 =
− 𝑙𝑙𝑛𝑛(𝑔𝑔)−�𝑦𝑦−𝜎𝜎𝑎𝑎

2

2 �∗𝑇𝑇

𝜎𝜎𝑎𝑎∗√𝑇𝑇
 

where 𝑔𝑔 represents gearing, 𝑇𝑇 represents the duration of the bond84, 𝑞𝑞 
represents the credit spread, 𝛽𝛽𝑎𝑎 represents asset beta, 𝛽𝛽𝑑𝑑 represents debt beta, 
𝑁𝑁 represents the cumulative normal distribution, and 𝜎𝜎𝑎𝑎2 represents asset 
variance.  

A3.15 Asset variance is not directly observable, and needs to be estimated as follows: 

𝜎𝜎𝑎𝑎2 = (1 − 𝑔𝑔)2𝜎𝜎𝑒𝑒2 + 𝑔𝑔2𝜎𝜎𝑑𝑑2 + 2𝑔𝑔(1 − 𝑔𝑔)𝜎𝜎𝑒𝑒𝑑𝑑 

where 𝜎𝜎𝑒𝑒2 represents equity returns variance, 𝜎𝜎𝑑𝑑2 represents debt returns 
variance, and 𝜎𝜎𝑒𝑒𝑑𝑑 represents equity-debt covariance and 𝑔𝑔 represents gearing. 

 
83  Structural methods view debt as a put option on a firm’s assets while equity is considered 

to be a call option. The main difference between the Black–Cox model and the Merton 
model is that the Black-Cox model allows for the possibility of default before the debt 
matures. 

84  Under the Merton model, the maturity of a zero-coupon bond is used. This is the same as 
the duration of a coupon-paying bond as a zero-coupon bond’s duration is equal to its 
maturity. We have estimated the duration of the bonds on a weekly or monthly basis 
depending on the frequency used. 



30 November 2022 
 

Early view of PR24 water sector betas  64 

A3.16 We use the 5-year monthly or weekly variance depending on the frequency used 
as we consider that this balances the relevance of the data used versus efficiency 
of our variance estimates.85  

A3.17 Our sample includes plain vanilla bonds for publicly listed water companies (as 
equity must be listed to estimate the asset variance) – these are Severn Trent and 
United Utilities in the iBoxx A 10-yr+ and iBoxx BBB 10-yr+. This results in 6 eligible 
bonds in total. Of these, only two bonds have sufficient data for the analysis: a 
United Utilities bond maturing in 2035 and a Severn Trent bond maturing in 2042. 

A3.18 We use a five-year estimation period of 2017–2022, and consider weekly and 
monthly frequencies for estimating volatility, credit spread and gearing. An 
advantage of the structural method is that it can account for changes and 
differences in gearing. 

Decomposition approach 

A3.19 The decomposition method involves decomposing the debt spread (i.e., the 
spread between yields on corporate and government bonds) into three 
components—default premium, default risk premium and liquidity premium. 
These premia are assumed to be the main drivers of corporate bond spreads.  

A3.20 For estimating the debt beta based on the decomposition approach, we use the 
formula below86: 

𝛽𝛽𝑑𝑑 =
(1 − 𝑐𝑐𝑑𝑑) ∗ (𝐷𝐷𝐷𝐷 − 𝐿𝐿𝐷𝐷) − 𝑐𝑐𝑑𝑑 ∗ (𝑅𝑅𝑜𝑜𝑅𝑅 + 𝐿𝐿𝐿𝐿𝐷𝐷)

𝐸𝐸𝑅𝑅𝐷𝐷
 

where 𝛽𝛽𝑑𝑑 represents debt beta, 𝑐𝑐𝑑𝑑 represents the probability of default, 𝐷𝐷𝐷𝐷 
represents the debt premium or credit spread, 𝐿𝐿𝐷𝐷 represents the liquidity 
premium, 𝑅𝑅𝑜𝑜𝑅𝑅 represents the risk-free rate, 𝐿𝐿𝐿𝐿𝐷𝐷 represents loss given default, 
and 𝐸𝐸𝑅𝑅𝐷𝐷 represents the equity risk premium. 

 
85  We note that Schaefer and Strebulaev used a 3-year monthly variance when applying this 

method but provided no justification for why a 3-year window was used. Therefore, we 
understand this assumption is likely to be judgement based with no objectively right or 
wrong approach to the time period for estimating variance. See S. Schaefer and I. 
Strebulaev, ‘Structural models of credit risk are useful: evidence from hedge fund ratios on 
corporate bonds’, May 2004. 

86  This is a version of the decomposition formula as used by the CMA for Heathrow in 2007. 
Competition Commission, BAA Ltd, ‘A report on the economic regulation of the London 
airports companies (Heathrow Airport Ltd and Gatwick Airport Ltd)’, link. 

https://webarchive.nationalarchives.gov.uk/ukgwa/20140402235728mp_/http:/www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-inquiry/rep_pub/reports/2007/fulltext/532.pdf
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A3.21 The equity risk premium is estimated using a dividend discount model using the 
FTSE All Share index. Probability of default is obtained from data in an academic 
paper.87 𝐿𝐿𝐿𝐿𝐷𝐷 is obtained from a paper published by Moody’s.88 It is worth noting 
that 𝐿𝐿𝐿𝐿𝐷𝐷 varies with debt seniority –𝐿𝐿𝐿𝐿𝐷𝐷 for senior secured bonds (40%) is lower 
than 𝐿𝐿𝐿𝐿𝐷𝐷 for senior unsecured bonds (55%). 

A3.22 Our sample includes the iBoxx Utilities index and the same sample of water bonds 
used in the direct method approach. We conduct the analysis on a monthly 
specification only due to high volatility of decomposition method estimates (as 
explained below). We use a five-year estimation window from 2017 to 2022. 

A3.23 In the PR19 redetermination, the CMA outlined several issues with the 
decomposition approach. For instance, the decomposition method requires 
several assumptions in order to estimate debt beta, including assumptions 
regarding the equity risk premium, expected loss, and the risk-free rate. The CMA 
noted that debt beta estimates are sensitive to these different inputs, particularly 
the risk-free rate and probability of default, and this can produce widely varying 
figures. Furthermore, the CMA noted that high debt premia can produce 
particularly high debt beta estimates which raises further issues regarding the 
credibility of these estimates.89  

A3.24 In line with the above points, we note that the mechanics of the equation imply 
that the debt beta essentially tracks the equity risk premium and debt premium, 
as the other assumptions (liquidity premium, loss given default, and probability of 
default) are constant over time. This is unlikely to be true as these parameters are 
likely to vary over the business cycle but are not straightforward to accurately 
estimate.90  

 
87  P. Feldhutter and S. Schaefer (2018), ‘The Myth of the Credit Spread Puzzle’, published in 

Review of Financial Studies, link. 
88  Moody’s (2021), ’Annual default study: Following a sharp rise in 2020, corporate defaults 

will drop in 2021’, 28 January, link. Loss given default varies with debt seniority – senior 
secured bonds (40%) have a lower loss given default than senior unsecured bonds (55%). 

89  CMA PR19, pg. 879, paragraph 9.528, link. 
90  For example, we take a long run average value for estimating probability of default which 

smooths the estimate over stages of the business cycle. This creates stability in the 
parameter but could underestimate or overestimate the probability of default during 
times of recession and growth. This can result in overestimating the debt beta during 
times of recession when corporate spreads grow or underestimating debt beta during 
times of growth when corporate spreads contract.  

https://research-api.cbs.dk/ws/portalfiles/portal/57308198/peter_feldh_tter_et_al_the_myth_of_the_credit_spread_puzzle_publishersversion.pdf
https://www.moodys.com/account/sign-in?lang=en&cy=global&ReturnUrl=http%3a%2f%2fwww.moodys.com%2fresearchdocumentcontentpage.aspx%3f%26docid%3dPBC_1258722
https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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A3.25 This can yield erratic results that are sometimes not aligned with financial theory, 
such as negative debt betas (which might be due to measurement error of inputs 
and not necessarily because the debt beta is negative).  

A3.26 We observe these issues with the decomposition method debt beta results in 
Figure A3-12 and are therefore minded to agree with the CMA’s view on the 
decomposition method, and accord less weight to the decomposition method 
than the other debt beta methods.  

Debt beta results 

Direct method results 

A3.27 We estimated 5-year debt betas using the direct method on a daily, weekly, and 
monthly basis for the iBoxx Utilities Index. As shown in Figure A3-1, frequency has 
a material impact on the debt beta estimates. The different specifications give a 
wide debt beta range of 0.01–0.27, with monthly beta estimates being the highest 
and daily the lowest.  

A3.28 All iBoxx Utilities Index debt betas have a significant increase around March 2020, 
at the onset of the Covid-19 pandemic. This spike in debt beta estimates appears 
to marginally decline over time, but spot estimates remain above pre-pandemic 
estimates. 
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Figure A3-1: Direct method debt beta for different frequencies 

 

Notes: The reference day is Friday91 for weekly estimates and the first day of the month for monthly 
estimates. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg and IHS Markit. 

A3.29 The differences across frequencies may be caused by the lower liquidity 
associated with corporate bonds compared to water company shares. This issue 
has previously been recognised92, and it has been argued that daily beta estimates 
are likely to be suppressed as bond prices take longer to reflect changes in market 
conditions. This has led to academics and economists adopting lower frequency 
data to estimate the debt beta. We replicate this approach when estimating debt 
beta based on statistical methods.93 

 
91  Throughout our debt beta analysis, we present weekly betas for Fridays i.e. end of the 

week, and for the first day of the month. We have checked the results for each reference 
day of the week for weekly estimates as well as the first, fifteenth and thirty first day of 
the month for monthly estimates. We find that there is a minor reference day effect, but 
our chosen reference days are broadly in line with the average across each reference day. 
The choice of reference day would not impact our recommended ranges. 

92   P. Feldhutter and S. Schaefer, ‘The Myth of the Credit Spread Puzzle’, 2018, link. 
93  Schaefer and Strebulaev (2008), for example use lower frequency data to estimate debt 

beta. S. Schaefer and I. Strebulaev, ‘Structural models of credit risk are useful: evidence 
from hedge fund ratios on corporate bonds’, October 2008, link. 
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https://research-api.cbs.dk/ws/portalfiles/portal/57308198/peter_feldh_tter_et_al_the_myth_of_the_credit_spread_puzzle_publishersversion.pdf
https://www.sciencedirect.com/science/article/pii/S0304405X08001001


30 November 2022 
 

Early view of PR24 water sector betas  68 

A3.30 Debt beta estimates vary significantly across companies and individual bonds. 
Figure A3-2 and Figure A3-3 show the 5-year weekly debt betas for the water 
bonds included in the iBoxx A 10-year+ and iBoxx BBB 10-year+ indices, 
respectively. There is a wide range of debt beta estimates: -0.17 to 0.10 for iBoxx 
A water bonds and -0.07 to 0.15 for BBB.  

A3.31 iBoxx BBB water debt betas are generally higher than iBoxx A betas, which is 
consistent with financial theory that credit rating is inversely related to debt beta.  

Figure A3-2: 5-year iBoxx A 10+ weekly debt beta, direct method 

 

Note: The reference day for these estimates is Friday. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg and IHS Markit. 
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Figure A3-3: 5-year iBoxx BBB 10+ weekly debt beta, direct method 

 

Note: The reference day for these estimates is Friday. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg and IHS Markit. 

A3.32 Figure A3-4 and Figure A3-5 below present our results for direct method debt 
betas on a weekly and monthly basis, respectively. We note the possibility that 
bond liquidity could impact the debt estimates for individual bonds due to the low 
frequency of trading—the iBoxx indices may be more liquid than individual bonds 
due to the greater number of bonds (c. 80) contained within them.  

A3.33 To address this potential issue, we constructed an iBoxx Water Index by weighting 
the prices of each bond by their respective values and conducted a direct method 
regression of the excess returns of this index on the excess returns of the 
market.94 The results from this exercise are illustrated below alongside the simple 
average of the individual water bond betas. 

 
94  For example, if the total value of water sector bonds outstanding was £2bn and an 

individual bond had an outstanding face value of £250m then the bond’s price would have 
a weight of 12.5% i.e. 250 ÷ 2,000.    
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Figure A3-4: 5-year weekly debt beta, direct method 

 

Note: The reference day for these estimates is Friday. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 

Figure A3-5: 5-year monthly debt beta, direct method 

 

Note: The reference day for these estimates is the first day of each month. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 
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A3.34 The debt betas based on our constructed water index are always lower than the 
iBoxx index betas. This suggests that the lower debt betas observed for water 
bonds are driven by differences in systematic risk across industries rather than a 
data frequency or liquidity issue. For example, the iBoxx A index includes 
companies from the transport sector such as NERL (the GB air traffic navigation 
service provider). The asset beta range proposed for NERL is 0.54–0.64 during its 
current price control95, which is considerably higher than the asset betas observed 
in Section 7. 

A3.35 The full range of results based on weekly and monthly betas is c. -0.05 to 0.15 for 
the iBoxx water index during the period of analysis.  

A3.36 We propose to floor the range for debt betas at zero as a negative debt beta 
would imply corporate bond returns are countercyclical to market returns. This is 
inconsistent with financial theory and not supported either by empirical evidence 
from bond prices. As a result, we consider a range of 0–0.15 based on the direct 
method. 

Direct method (with interest rate risk) results 

A3.37 There is a possible concern that the OLS regression for debt beta may be subject 
to omitted variable bias as a substantial driver of bonds returns is interest rate 
risk. To account for this, we conduct a sensitivity on the results obtained from the 
direct method. 

A3.38 We obtain direct method estimates that account for interest rate risk by 
regressing debt returns on market returns and the returns of the iBoxx 10–15 year 
gilt index. Figure A3-6 and Figure A3-7 show the average 5-year weekly and 
monthly debt betas using the direct method, controlling for interest rate risk.96 

 
95  CAA, Economic regulation of NATS (En Route) plc: Initial Proposals for the next price 

control review (“NR23”), October 2022, paragraph 5.81, pg. 140, link. 
96  Debt betas estimated while controlling for interest rate risk are higher than those 

estimated using the standard direct method. The average difference is 0.12 for iBoxx A 
water bonds and 0.08 for iBoxx BBB water bonds. 

https://publicapps.caa.co.uk/docs/33/CAP2934%20NR23%20IPs%20Main%20document.pdf
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Figure A3-6: 5-year weekly debt beta estimates, based on the direct method and 
controlling for interest rate risk 

 

Note: The reference day for these estimates is Friday. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 
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Figure A3-7: 5-year monthly debt beta estimates, based on the direct method 
and controlling for interest rate risk 

 

Note: The reference day for these estimates is Friday. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 

A3.39 In order to inform a range, we focus primarily on the results from the iBoxx water 
index. Considering the full range of the results from the iBoxx Water Index, we 
consider that a debt beta range of 0.05–0.25 appears reasonable given the 
evidence base.  

A3.40 This range is 0.05 higher than the direct method range on the lower bound and 
0.10 higher on the upper bound than the direct method. 

Indirect method results 

A3.41 When applying the indirect method on a 5-year basis, we only have sufficient data 
for two bonds – United Utilities bond maturing in 2035 and Severn Trent bond 
maturing in 2042.  

A3.42 As illustrated in Figure A3-8 and Figure A3-9, Covid-19 appears to have a less 
pronounced impact on indirect method results compared to the direct method 
results, and therefore results in lower post-Covid-19 debt betas. 
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Figure A3-8: 5-year weekly debt betas, direct and indirect method 

 

Note: The reference day for these estimates is Friday.                                                                          
Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 

Figure A3-9: 5-year monthly debt betas, direct and indirect method 

 

Note: The reference day for these estimates is the first day of the month.                                       
Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, and IHS Markit. 
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A3.43 As evidenced above, prior to Covid-19, indirect method debt beta estimates were 
higher than direct method estimates and were always positive. On average, across 
the United Utilities and Severn Trent bonds the indirect method debt beta 
increased from 0.02 pre-Covid-19, to 0.04 post onset of Covid-19 on a weekly 
specification but decreased from 0.10 to 0.07 on a monthly specification.97 

A3.44 Based on the indirect method debt beta results, we consider a range of 0–0.15 to 
be representative of the evidence. This is informed by considering the average of 
the debt beta results across the two bonds presented in Figure A3-8 and Figure 
A3-9 which largely lie within this band. 

Structural method results 

A3.45 Figure A3-10 and Figure A3-11 below show the debt beta estimates resulting from 
the structural method.  

A3.46 There is a downward trend in the debt beta estimates, with a recent increase 
since the start of 2022. These trends are largely driven by changes in credit 
spreads, as specified in the formula in paragraph A3.13. The full debt beta range 
obtained is 0.04–0.13 on the weekly specification and 0.03–0.14 on the monthly 
specification. 

 
97  The increase in weekly debt betas is driven by a substantial increase in the debt-equity 

elasticity post-Covid-19. The decrease in monthly debt betas is driven by a substantial 
decline in raw equity betas that offsets any changes in debt-equity elasticity. 
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Figure A3-10: 5-year weekly debt beta, structural method 

 

Note: The reference day for these estimates is Friday.                                                                             
Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, IHS Markit, Refinitiv, and 
the Bank of England. 

Figure A3-11: 5-year monthly debt beta, structural method 

 

Note: The reference day for these estimates is the first day of the month. 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2017 2018 2019 2020 2021 2022

United Utilities 2035 Severn Trent 2042

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2017 2018 2019 2020 2021 2022

United Utilities 2035 Severn Trent 2042

W
ee

kl
y 

de
bt

 b
et

a 
M

on
th

ly
 d

eb
t b

et
a 



30 November 2022 
 

Early view of PR24 water sector betas  77 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg, IHS Markit, Refinitiv, and 
the Bank of England. 

A3.47 Based on Figure A3-10 and Figure A3-11, we propose a range of 0.05–0.10 for 
debt betas based on the structural method. This range is largely based on the 
evidence for the average debt beta estimates for the two bonds based on this 
method. 

Decomposition method results 

A3.48 Figure A3-12 below shows the debt beta estimates resulting from the 
decomposition method.  

Figure A3-12: 5-year monthly debt beta, decomposition method 

 

Note: The reference day for these estimates is the first day of the month. 

Source: FTI Consulting analysis based on data from Capital IQ, Bloomberg. 

A3.49 The three components in the decomposition method that move over time and 
drive debt beta are shown in Figure A3-13.  

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2017 2018 2019 2020 2021 2022

iBoxx Utilities iBoxx A Water Index
iBoxx BBB Water Index iBoxx Water Index

M
on

th
ly

 d
eb

t b
et

a 
 



30 November 2022 
 

Early view of PR24 water sector betas  78 

Figure A3-13: Components of the decomposition method 

 

Source: FTI Consulting analysis based on data from Capital IQ and Bloomberg. 

A3.50 We observe a recent rise in the debt premium and a fall in the equity risk 
premium (which enters in the denominator of the decomposition method 
equation). These two factors have resulted in the observed recent spike in debt 
betas estimated on the basis of the decomposition approach. 

A3.51 This highlights the issues with the decomposition method which the CMA outlined 
(see paragraph A3.23), which is that the resulting debt beta essentially tracks the 
inputs used to calculate it, and this can result in erratic estimates as well as very 
high or negative debt betas.  

A3.52 Based on the results for the iBoxx Water Index before the recent spike in debt 
beta estimates, and discarding any negative values, we consider a range 0–0.15 to 
be reflective of the results from this methodology. This encompasses the majority 
of the debt beta estimates obtained from this method. 

Modigliani-Miller-implied debt beta 

A3.53 As an additional cross-check of our debt beta estimate, we have considered the 
proposal made by Ofwat in its Draft Methodology to set a debt beta value that is 
consistent with the Modigliani-Miller principle.  
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A3.54 We have updated the parameters98 associated with this calculation for market 
conditions as of 30 September 2022 and the results of our calculation are 
presented in Table A3-1 below. 

Table A3-1: Calculation of Modigliani-Miller debt beta 

Parameter Reference Low 

Average yield during September for 
iBoxx non-financials 10+ A 

[A] 
5.07% 

Average yield during September for 
iBoxx non-financials 10+ BBB 

[B] 
5.91% 

Average yield on A/BBB [C] = ([A] + [B]) ÷ 2 5.49% 

Long-run CPIH [D] 2% 

CPIH-deflated yields [E] = (1 + [A]) ÷ (1 + [D]) – 1 3.42% 

Average yield during September for 
15-year index-linked gilts 

[F] 
(0.16%) 

RPI-CPIH wedge (ED2 DDs) [G] 0.7% 

CPIH risk-free rate [H] = (1 + [F]) × (1 + [G]) – 1 0.54% 

TMR (PR19), CPIH-deflated [I] 6.5% 

ERP [J] = [I] – [H] 5.96% 

Transaction costs (PR19) [K] 0.1% 

Probability of default [L] 0.44% 

Loss given default [M] 49% 

Expected loss [N] = [L] × [M] 0.22% 

Debt beta [O] = ([E] – [H] + [K] – [N]) ÷ [J] 0.46 

Source: FTI analysis. 

 

  

 
98  The parametric estimates presented in the table above are without prejudice to Ofwat’s 

estimates presented in its Final Methodology document. 
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Appendix 4 Decomposition of Pennon Group beta 

A4.1 As briefly discussed in Section 4, there are certain data related issues with 
estimating Pennon’s beta as a ‘pure-play’ water company. These are primarily 
driven by the impact of Viridor, both before and after its sale.  

A4.2 This appendix discusses a potential alternative approach in order to obtain a clean 
estimate of the beta associated with Pennon’s water business. 

A4.3 However, the results of this analysis do not influence the early view of the PR24 
beta range. 

Data issues pertaining to the Pennon Group 

A4.4 Pennon became a ‘pure-play’ water company upon divesting Viridor, its waste 
management segment, in 2020. However, after the sale of Viridor, Pennon held a 
large amount of cash on its balance sheet (from the proceeds of the sale) for 
around a year, which resulted in abnormally low gearing levels for that period (see 
Figure A4-1). Subsequently, Pennon’s net debt balance returned to a level 
consistent with historic levels towards the end of Q2 2021, following the payment 
of a special dividend and its acquisition of Bristol Water.  

A4.5 As a result, in addition to the period prior to the sale of Viridor, this period of 
abnormally low gearing further limits the amount of data available to estimate a 
‘clean’ estimate of Pennon’s raw equity beta to c. 15 months prior to our cut-off 
date of 30 September 2022.  
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Figure A4-1: Daily book gearing 

 

Source: FTI Consulting analysis based on data from Capital IQ. 

Decomposition of Pennon Group’s asset beta  

A4.6 In order to infer the asset beta of Pennon’s water business we have attempted to 
decompose Pennon’s observed beta into its waste management and water 
services businesses based on the following approach: 

(1) Identify comparators for the waste management business: We first 
identified publicly listed waste management companies that are close 
comparators for Viridor (Pennon’s historic waste management business). 
We identified three potential comparators – Biffa (UK), Veolia (France), and 
Suez (France). We note that none of these are perfect comparators as none 
of these companies perfectly align with Viridor’s activities; however, they 
operate in similar sectors (waste management) and overlap with some or 
all of Viridor’s activities. 
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(2) Estimate beta parameters: We estimate asset betas for the comparators 
following the same approach as previously described in this report. We first 
estimate raw equity betas for the comparators using relevant market 
indices (FTSE All Share for UK-listed companies and the Stoxx 600 Europe 
index for Europe-listed companies). We then de-lever these to obtain 
unlevered betas and subsequently estimate the asset betas using book 
gearing and a debt beta of 0.075 (based on CMA’s preferred estimate for 
PR19). 

A4.7 Figure A4-2 shows the 5-year daily asset betas for Pennon and three chosen 
comparators – Biffa, Veolia, and Suez. 

Figure A4-2: Viridor – comparator asset beta results 

 

     Source: FTI Consulting analysis based on data from Capital IQ. 

A4.8 We note that Biffa was listed in 2016 and therefore provides insufficient data on a 
5-year basis. We therefore choose to use only Veolia and Suez as comparators for 
Viridor. 

A4.9 Having obtained a comparator beta set, we weight the comparator betas by the 
proportion of Pennon Group that is waste management. For this, we consider 
three different weighting measures – revenue, operating profit, and assets. Our 
preferred view is to adopt operating profit as the central case for weighing the 
comparator betas as contribution to profits is likely to have a greater influence on 
share price returns (and hence betas) than revenue or assets. However, the other 
measures are considered as cross-checks to our central estimate. 
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A4.10 Finally, we subtract the average of the weighted comparator asset betas from the 
overall estimate of the Pennon Group asset beta (and divide by 1 – weight on the 
waste management activities)99 to obtain a proxy for the asset beta associated 
with Pennon’s water business. 

A4.11 Figure A4-3 below illustrates the estimates of 5-year daily asset betas for Pennon 
Group, estimated using the approach described above. The estimate for the 5-
year average asset beta for the ‘pure-play’ water activities of Pennon Group is: 

(1) 0.34 when weighted by operating profit;  

(2) 0.30 when weighted by assets; and  

(3) 0.18 when weighted by revenues.  

A4.12 The corresponding 5-year average asset beta from our initial OLS based equity 
beta analysis was 0.37.  

Figure A4-3: Pennon decomposition, daily asset beta estimates 

 

Source: FTI Consulting analysis using data from Capital IQ. 

 
99  𝐷𝐷𝑒𝑒𝑔𝑔𝑔𝑔𝐶𝐶𝑔𝑔 𝑤𝑤𝑔𝑔𝐶𝐶𝑒𝑒𝑔𝑔 𝑔𝑔𝐶𝐶𝐶𝐶𝑒𝑒𝐶𝐶 𝑑𝑑𝑒𝑒𝐶𝐶𝑔𝑔 =  𝑃𝑃𝑒𝑒𝑛𝑛𝑛𝑛𝑠𝑠𝑛𝑛 𝑎𝑎𝑠𝑠𝑠𝑠𝑒𝑒𝑎𝑎 𝑏𝑏𝑒𝑒𝑎𝑎𝑎𝑎−𝑎𝑎𝑠𝑠𝑒𝑒𝑟𝑟𝑎𝑎𝑔𝑔𝑒𝑒 𝑠𝑠𝑜𝑜 𝑤𝑤𝑒𝑒𝑖𝑖𝑔𝑔ℎ𝑎𝑎𝑒𝑒𝑑𝑑 𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑠𝑠𝑟𝑟 𝑎𝑎𝑠𝑠𝑠𝑠𝑒𝑒𝑎𝑎 𝑏𝑏𝑒𝑒𝑎𝑎𝑎𝑎𝑠𝑠

1−𝑤𝑤𝑒𝑒𝑖𝑖𝑔𝑔ℎ𝑎𝑎 𝑠𝑠𝑜𝑜 𝑤𝑤𝑎𝑎𝑠𝑠𝑎𝑎𝑒𝑒 𝑐𝑐𝑎𝑎𝑛𝑛𝑎𝑎𝑔𝑔𝑒𝑒𝑐𝑐𝑒𝑒𝑛𝑛𝑎𝑎 𝑏𝑏𝑢𝑢𝑠𝑠𝑖𝑖𝑛𝑛𝑒𝑒𝑠𝑠𝑠𝑠
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A4.13 We note that the results obtained from this this method are broadly consistent 
with the asset beta results for Severn Trent and United Utilities. However, given 
the limitations of the comparator set, assumptions related to weights associated 
with the business segments we do not explicitly adopt Pennon Group as a 
comparator to inform the early view of the PR24 betas. 
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