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EXECUTIVE SUMMARY

United Utilities (UU) has asked Frontier Economics to provide a report on the

Weighted Average Cost of Capital (WACC) to be allowed at PR24 i covering the

April 2025 to March 2030 period. ThisistosupportUU&se s ponse t o Of wat 6s P
Draft Methodology Consultation which was published on 7 July 2022.

The PR24 timetable still has some way to run, so the WACC estimates set out in
this report will require revision over time. Nevertheless, these estimates:

A provide context to the consultation responses made regarding methodology;

A capture the impact of some of the significant market movements that have
occurred since the PR19 determinations were made; and

A may help inform Ofwatdéds own assessment of th
company business plans i which Ofwat has highlighted it will publish alongside
its PR24 Final Methodology in December 2022.

UU has also asked us to consider issues regarding equity financeability and the
funding of RCV growth in the context of listed companies for PR24, which we also
cover as part of this report.

Approach to the PR24 WACC

In order to estimate the cost of equity for PR24, in line with regulatory convention,
we continue to apply the Capital Asset Pricing Model (CAPM) methodology. We
also discuss the role of cross-checks to CAPM outputs. Given the proposed switch
towards full CPIH RCV (Regulatory Capital Value) indexation for PR24 we also
express all WACC outputs in CPIH-deflated terms.

Overall, we find that Ofwatbd sproposed methodology, which builds on the
December 2021 risk and return discussion paper, would likely drive down the
allowed return on equity, with the risk that equity investors will find the water sector
less attractive than before. At the same time, Ofwat is proposing that equity
investors finance a greater share of assets in the sector.

We also find that Ofwat, on the one hand, stresses that it wants to shift focus to
long-term investment needs of the sector while, on the other hand, suggests
making prominent use of short-term equity market data in setting the WACC.

In this report we assess the evidence carefully when appraising each part of
Of wat 6 s p ettogolmgy,eadd witere we do not feel the evidence supports
the proposals we adopt appropriate alternatives. Where an alternative is adopted
we explain why we have not followed the Draft Methodology.

Throughout this report we have used a cut-off date of 30 June 2022 for market
data, with data from companiesd Annual Per for me
the latest 2022 submissions.
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Market developments since PR19

The PR19 WACC was set in an environment where interest rates were close to
historical lows. This environment had a bearing on both the cost of debt and on the
risk-free rate that was selected for estimating the cost of equity. Since PR19 there
has been a significant shift in monetary policy as central banks globally have raised
rates. This means that current market projections for interest rates differ materially
from those in 2019.

The impact of the COVID-19 pandemic also creates challenges in setting a WACC
for PR24. The pandemic has created a high degree of economic and financial
market volatility in the first half of AMP7. As many of the methods used to estimate
the WACC, including CAPM, rely on historical data for their estimation, there are
important questions about how data points from this period of volatility are used.
As we are interested in the WACC for the 2025 to 2030 period it is important to
recognise that by this time COVID-related risks may have changed. We consider
that these questions need to be reviewed on a parameter-by-parameter basis, and
for each parameter throughout this report we outline our approach.

In addition, the water sector faces a number of long-term challenges that require
substantial investment to help solve. To address these long-term challenges,
timely investment in the 2025 to 2030 period will be required. While there is
uncertainty as to the exact scale of proposed investment for the 2025 to 2030
period at this stage, the long-term capital expenditure requirements of the sector
emphasise the importance of setting a WACC that is supportive of raising large
amounts of financing.

WACC estimate for PR24

Our WACC estimate for PR24 is summarised in Figure 1 below, followed by a
summary of our key findings for each parameter in deriving estimates.

Overall, we estimate a vanilla wholesale WACC for the water sector in the range
of 3.01% to 3.58%, which we note is higher than the final point estimate from the
PR19 Final Determinations. This is mainly due to higher interest rates, and
updating estimates for the latest available data.

frontier 6
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Figure 1 PR24 cost of capital estimate (CPIH, real)

PR24 estimate PR19
Parameter Lower bound Upper bound allowance
Gearing 60% 60% 60%
Risk-free rate -0.28% 0.49% -1.39%
Total Market Return (TMR) 6.70% 7.30% 6.50%
Equity Risk Premium (ERP) 6.98% 6.81% 7.89%
Unlevered beta 0.28 0.30 0.29
Debt beta 0.05 0.05 0.125
Asset beta 0.31 0.33 0.36
Notional equity beta 0.69 0.74 0.71
Allowed return on equity 4.54% 5.54% 4.19%
Ratio of new to embedded debt 20% 20% 20:80
Cost of new debt 2.19% 2.19% 0.53%
Cost of embedded debt 1.80% 2.20% 2.42%
Additional borrowing costs 0.22% 0.22% 0.10%
Allowed return on debt 2.10% 2.42% 2.14%
Appointee WACC (vanilla) 3.08% 3.67% 2.96%
Retail net margin deduction 0.07% 0.09% 0.04%*
Wholesale WACC (vanilla) 3.01% 3.58% 2.92%

Source: Frontier Economics, Ofwat PR19 Final Determinations
Note: * We note that Ofwat corrected this value as part of its submission to the CMA, to a range of 0.07%-
0.09%

We consider that there are merits to selecting a point estimate from the upper half
of this range given the large scale financing that the sector requires to deliver on
the priorities of customers and government.

Below we summarise our key findings for each parameter.

A Inflation 7 Inflatoni s currently above thebuBlenk of Eng
latest projections are that inflation will have returned to levels closer to 2% by
2025. Given that long-term inflation projections are consistent with the long-
term financing that Ofwat assumes the notional company has in place, we
adopt a 2% CPIH assumption.

A Gearing T We note that Ofwat has published discussion papers on the issue
of notional gearing and has hinted that a lower notional gearing would be
perhaps more desirable for PR24. However, our analysis does not find any
meaningful evidence to suggest the current 60% gearing is either too high (i.e.
risky) or too costly for the sector. We have therefore chosen to retain a notional
gearing assumption of 60%, consistent with credit rating agency guidance and
evidence from actual company structures.

A Cost of equity T

Risk-free rate T Gilt yields have increased significantly over 2022, lifting up
the estimates of the risk-free rate. In addition, academic research that has
become available since PR19 further supports the case that convenience
yields should be taken into account. Combined, these lead to a higher value
for the risk-free rate for PR24.

frontier 7
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Total Market Return T there are regulatory consistency benefits from
continuing to follow the approach of assuming a constant real-terms TMR
that is derived from ex-post historical approaches. Given the transition to
full CPIH indexation for PR24, we update real return estimates for the latest
CPIH evidence, finding they are higher than under previous measures.

Beta de-gearing and re-gearing 1 Ofwat has suggested alternative ways to
de-gear and re-gear equity betas instead of the traditional Harris-Pringle
formula used in GB regulatory settings. We have assessed both of the
proposed alternatives, and find that although they are not in principle wrong,
they are either not suited to the GB regulatory context or they introduce
undesirable additional uncertainties and potential measurement errors, all
for solving a problem that may not even exist (we explain in detail why we
think the problem may not exist). We therefore retain the traditional formula
for the purpose of this report.

Beta estimation T as betas are derived from equity market data,
observations from short-term windows of data are going to be influenced by
equity market volatility associated with COVID. For this reason we review a
range of windows and averaging options to derive betas estimates, placing
more weight on longer-term averages.

Cross checks i Ofwat has suggested to put weight on Market-to-Asset
Ratio analysis to cross check its CAPM derived cost of equity estimate. We
are concerned with the way GB regulators (including Ofwat) interpret the
MAR evidence, where a prior belief of MAR should be equal to 1 is the
starting premise of the analysis. We note that even if regulatory allowances
exactly equal actual costs, including the cost of capital, there is no
guarantee that the MAR would be 1 because the capital market does not
always price stocks by their fundamental intrinsic value. We propose Ofwat
to look at relative valuation instead (if indeed valuation of water companies
is a concern for Ofwat) by comparing standard valuation metrics across
sectors to benchmarks and the wider market. Furthermore, we propose two
additional cross checks, with one also based on a market valuation implied
cost of equity (Dividend Growth Model) and the other entirely away from
short-term capital market conditions that focusses on long-term historic
profitability achieved by comparable benchmark companies and the wider
market. We conclude that no cross check is perfect or robust enough to
single-handedly challenge the CAPM estimates, but together, they can
provide a real-life perspective on the theory-based CAPM estimates. The

resultofourcr oss checks show that Of wat 6s

very bottom end of the range supported by the cross checks. We therefore
recommend Ofwat not to rely on the MAR evidence alone at PR24 to justify
any further decrease in the allowed equity return.

A Cost of debt i

Cost of embedded debt 1 we estimate a wide range of estimates for the

cost of embedded debt i n l i ne wi t h

approaches. However, at this stage we note two issues with relying on these
estimates in our WACC estimation. First, given the analysis excludes
swaps, outputs from the balance sheet approach are likely to misrepresent
the cost of embedded debt . Se cnotiordl,

ou
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cost6 approach is uncertain due to assumpt

weights that will be used, and whether floating debt is considered. Given
this, at this stage we select a lower bound estimate that we believe is

reflective oft he sector s curr entexcledngpsvdpd)ed debt ¢

and an upper bound based on benchmark index using the 20-year
collapsing average.

Cost of new debt i Our methodology does not include the reduction from
expected outperformance on the cost of new issuance, as we do not see
sufficient evidence of its existence.

Weighting 7 In the absence of business plan data for PR24, at this stage

we retain an assumption of 20% new debt, in line with Ofwaté s e s fti

PR19 at Final Determination (and slightly higher than the CMAGS sf 17%).
However we expect that this will likely be higher given the investment
requirements for the sector at PR24.

Additional borrowing costs T In addition to the 10 bps of issuance and
liquidity costs that Ofwat has proposed be included, we further consider that
allowances for cost of carry and CPIH basis risk should be made.

A Setting the wholesale WACC i We agree with Ofwat that a single WACC
continues to be applied across the sector. In making a retail margin adjustment
to the appointee WACC, we consider the approach adopted by Ofwat at PR19
to be appropriate, although note that our estimate will be subject to further
updatesbased on Of wat 6s a slsmargis and fort updatéd
information used in the calculations of the adjustment for PR24.

Equity financeability

mat e

the reta

Overall, we consider there are risks to an approachtoequityf i nanceabi |l ity that

sufficiently flexible, and that Ofwat should consider there are factors that can make
a difference to how a range of ownership models in the sector can be supported.
Two key steps Ofwat can take to support equity financeability are to recognise the
role of dividend stability and to provide an appropriate allowance for equity
issuance costs of at least 5%.
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1. INTRODUCTION

United Utilities (UU) has asked Frontier Economics to provide a report on the

Weighted Average Cost of Capital (WACC) to be allowed at PR24 i covering the

April 2025 to March 2030 period. This is to supportitsr esponse t o Of wat o0s
Draft Methodology Consultation which was published on 7 July 2022.

Alongside this, UU has also asked us to consider issues regarding equity
financeability and the funding of RCV growth in the context of listed companies for
PR24.

The PR24 timetable still has some way to run, so the WACC estimates set out in
this report will require revision over time. Nevertheless, these estimates:

A provide context to the consultation responses made regarding methodology;

A capture the impact of some of the significant market movements that have
occurred since the PR19 determinations; and

A may helpinformOf wat 6s own assessment of the WACC

company business plans i which Ofwat has highlighted it will publish alongside
its PR24 Final Methodology in December 2022.

Overview of WACC methodology

In this report we estimate a vanilla WACC, which can be expressed as:
w066 B p "QEQ
Where "Qis gearing, Q is the cost of debt, and Q is the cost of equity.

In order to estimate the cost of equity for PR24, in line with regulatory convention,
we continue to apply the Capital Asset Pricing Model (CAPM) methodology. This
can be expressed as follows:

Q 'YOYr 8Y0
Where 'Y "0} the risk-free rate, T is the equity beta, and ‘O'Y Us the equity risk
premium.

In estimating the WACC and CAPM in this report we focus on long-term figures,
consistent with the long investment horizons in utilities 7 which extend beyond a
given five-year price control. We consider that stability and consistency help to
support the perception that the water sector is low risk, so we only make changes
in this report where there they can be well evidenced.

Given the proposed switch towards full CPIH RCV (Regulatory Capital Value)
indexation for PR24 we also express all WACC outputs in CPIH-deflated terms.

Overall, we find that Ofwatd sproposed methodology, which builds on the
December 2021 risk and return discussion paper, would likely drive down the
allowed return on equity, with the risk that equity investors will find the water sector
less attractive than before. At the same time, Ofwat is proposing that equity
investors finance a greater share of assets in the sector.

10
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We also note that Ofwat, on the one hand, stresses that it wants to shift focus to
long-term investment needs of the sector while suggesting to make prominent use
of short-term equity market data in setting the WACC.

In this report we assess the evidence carefully when appraising each part of
Of wat 6 s dmetltmgolmgy/,eand where we do not feel the evidence supports
the proposals we adopt appropriate alternatives. Where an alternative is adopted
we explain why we have not followed the Draft Methodology.

Throughout this report we have used cut-off date of 30 June 2022 for market data,
with data from companiesd Annual Perfor mance
latest 2022 submissions.

Structure of this report

The structure of this report is as follows:
A Section 2 provides market context for setting the WACC for PR24, include
recent sector specific and macroeconomic developments;

A Section 3 discusses the treatment of inflation in the WACC in light of the
proposed full transition of RCV indexation to CPIH,;

A Section 4 estimates notional gearing and responds to proposals regarding
setting a lower gearing assumption in the sector;

A Section 5 estimates the cost of debt and responds to proposals regarding both
the cost of embedded debt and cost of new debt;

A Section 6 estimates the market parameters in the cost of equity and responds
to proposals regarding the risk-free rate and total market returns;

A Secton7r evi ews Of wat és prdegpearing and re-gearing ach t o
and sets out our preferred approach for estimating beta;

A Section 8 estimates the unlevered beta and debt beta using market data;

A Section 9 estimates the cost of equity range and considers issues regarding
cross-checks and selecting a point in the range;

A Section 10 estimates the retail net margin deduction and responds to proposals
regarding use of a single wholesale WACC,;

A Section 11 concludes with an estimate of the preliminary WACC for PR24 that
would be appropriate for business planning purposes; and

A Section 12 reviews equity financeability risks, considerations in relation to the
debt financeability assessment, and estimates a cost of equity issuance
allowance.

The annexes to this report provide further detail on the following topics:

A Annex A provides supporting information on the cost of equity issuance.

A Annex B i provides supporting information on equity financeability.

A Annex Ci contains analysis on a range of cross-checks to the cost of equity.
A Annex Di reviews the reliability SONIA swaps as a proxy for the risk-free rate.

frontier 11
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2. MARKET CONTEXT FOR PR24

Three years have passed since Ofwat set the PR19 draft and final determinations.
The next Asset Management Period (AMP8) for the water sector is scheduled to
run from April 2025 to March 2030.

It is important that allowed returns are set with consideration of the wider financial
market and macroeconomic environment as well as the sector-specific context.
While the PR24 process still has just over two years remaining there have been a
number of key developments since PR19 that will have a significant bearing on the
WACC. In this section we set out those key developments covering:

A Financial market and macroeconomic context i including the interest rate
environment, inflation expectations and pandemic impacts; and

A Sector specific context i including information from long-term company plans
and the latest strategic priorities of government.

Overall, we find that these developments need to be carefully considered when
setting the WACC, and we consider this broader market context when assessing
each of the parameters in this report.

Financial markets and the macroeconomy

Pandemic impacts

COVID has created significant volatility for the UK economy and financial markets
in the early part of AMP7. The lockdowns that were put in place in the UK and other
countries created large dislocations in GDP. This is shown in Figure 2, where the
annual growth rate for the UK, which had previously been in the range 1% to 3%,
was below -20% in 2020 Q2.

Figure 2 UK real GDP growth
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Source: ONS
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For an extensive period of time consumption and investment decisions have been
made in an environment of heightened uncertainty regarding the evolution of the
pandemic and potential restrictions on activity.

These shocks, and ongoing uncertainty, in the real economy have also been
associated with high levels of financial market volatility. Equity markets globally
declined rapidly over March 2020. This was also the case in the UK, where the
FTSE-All share, an index regulators use in financial analysis, declined by over 30%
in the space of one month from 21 February 2020 to 20 March 2020 before
subsequently recovering. This is shown in Figure 3 below.

Figure 3 FTSE All-share Index
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Source: Bloomberg

Since this initial shock in Spring 2020 equity market volatility has continued to be
higher than pre-pandemic trends. This can be shown by reviewing option implied
volatilities on the FTSE-100 index over time. In Figure 4 we show that equity market
volatility has still not subsided back to the range seen prior to March 2020. Figure
4 also shows that volatility in 2022 has increased relative to average levels over
2021. The spike in volatility in March 2022 is associated with the Russian invasion
of Ukraine.

frontier 13
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Figure 4 FTSE 100 Option Implied volatility index
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High levels of volatility such as this create challenges for setting a forward-looking
cost of capital for the 2025 to 2030 period. A key question is how representative
historical data such as this is going to be for that period of time. Given the extreme
nature of the shocks to the real economy that occurred in the past two and a half
years, we are cautious about how representative spot market observations are for
a time period that is still another two and a half years away from beginning. As
such, we treat observations from this period of volatility with caution when
considering how the WACC should be set at PR24.

Interest rates

Interest rates underpin both the cost of equity and the cost of debt, they therefore
play a key role in determining the WACC. Since PR19 there has been a marked
change in the interest rate environment, with the Bank of
climbing to its highest level since the global financial crisis. This has been in
response to the highest levels of inflation experienced in decades. This trend is not
unique to the UK, with other major global interest rates rising in response to global
price pressures.

There is currently uncertainty regarding how quickly inflation can be brought back
towards the central bank target, and hence uncertainty over how high interest rates
will go, and for how long they will remain elevated.

However, interest rate expectations from market data can provide some indication
of current sentiment. As captured in Figure 5 below, market expectations for the
end of June 2022 are that the short-term UK interest rates will rise from around
1.2% to a peak of 3.3% in nominal terms in mid-2023. Short-term rates are then
expected to remain at over 2.5% by the start of AMP8.*

1 The Bank of England raised the bank rate by 0.5% to 1.75% on 04 August 2022. This is broadly in line with
market expectations from 30 June 2022.

Engl and
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Figure 5 Base rate expectations
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For comparison, equivalent market expectations for short-term interest rates from
November 2019 (the time the PR19 final decisions were being made) were that the
base rate would stay close to 0.5% for entirety of AMP7.

Shifts in interest rate expectations are also evident from longer-term interest rates
in the gilt market. Figure 6 below sets out the increase in the 20-year index-linked
gilt yield that has occurred in recent months compared to the much lower rates that
were prevailing around PR19. The yields at the end of June has climbed to -0.82%,
this compares to an equivalent figure of -2.84% in December 2021, an increase of
around 2 percentage points. Current figures are also significant higher than those
at the time of the PR19 FD data cut-off, where average yields for September 2019
were -2.61%.
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Figure 6 Index-linked gilt yields
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Interest rates and government yields have increased significantly over the past
year, and in a way that was not anticipated at the PR19 determination. The
evidence also shows the elevated uncertainty of the path of interest rates over the
next 3 years.

Inflation

In the water price control methodology inflation is addressed through the indexation
of the Regulatory Capital Value (RCV). The WACC to be applied to the RCV is
therefore estimated in real terms. As described above, Ofwat has proposed that
from PR24 the RCV will be indexed by CPIH inflation (as opposed to a mix of RPI
and CPIH).

Nevertheless, an understanding of inflation trends is vital in the assessment of
WACC. Some of the input parameters are observed in nominal terms and the
WACC is estimated in nominal terms and then deflated to real terms using a
projection of CPIH inflation.

Over the course of the past year inflation has increased significantly, driven by
increases in wholesale energy prices, as well as increases in the cost of food and
other commodities. This is shown in Figure 7 which also shows the Bank of
England projection (from May 2022) that inflation will spike at the end of this year
before subsiding closer to target by the start of the 2025-2030 period.

16



frontier

Cost of capital for PR24

Figure 7 CPI and CPIH inflation
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The data on inflation and the potential uncertainty around projections are
discussed further in section 3 below.

Sector-specific market context

The water sector faces a number of long-term challenges that require substantial
investment to help solve. The scale of these challenges is evident from the Water
Resource Management Plans (WRMPs) and Drainage and Wastewater
Management Plans (DWMPs) that companies produce i both of which set out what
is required over the long-term.

For exampl e, UUb6s Draft Drai nagé whiahd
currently out for consultation i has set out the potential for £21bn of investment
over the 2025 to 2050 period. The draft plan for Thames Water, another large
WaSC, sets out £24bn of investment over the next 25 years as a starting point for
proposed investment. Together these indicate the potential scale of the challenge
that lies ahead.

The latest strategic priorities of government to Ofwat (as set out in the Strategic
Policy Statement published on 28 March 2022) also highlights the challenges
facing the industry over the next 20-30 years. The priorities include:

A Delivering net zero operational carbon emissions by 2030;

A Delivering against government targets in the 25 year Environment Plan,
including returning 75% of river bodies to their natural state;

Resilience to a one in 500-year drought by 2040;

Reducing leakage by half by 2050 relative to current levels;

Reducing per capita consumption (PCC) to 110 litres per day by 2050; and
Achieving greater flood resilience.

> >y > D>

Wast ewat
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In addition, the industry will need to invest to work towardstot he gover nment 6s
target of reducing combined sewer overflows (CSOs) by 80% by 2050.

In those strategic priorities there was also an emphasis on the government being
committed to taking a long-term approach to investment, highlighting that a system
that works in the enduring interest of consumers does not, 6 si mpl y mean | ower
pricesintheshort-t er m at the expense? of future generat

To address these long-term challenges timely investment in the 2025 to 2030 will
be required. While companies have not yet finalised their business plan for PR24,
meaning there is uncertainty on the exact scale of proposed investment, the long-
term capital expenditure plans the sector has in place emphasise the importance
of setting a WACC that is supportive of raising large amounts of financing.

2 https://www.gov.uk/government/publications/strategic-policy-statement-to-ofwat-incorporating-social-and-
environmental-guidance/february-2022-the-governments-strateqgic-priorities-for-ofwat#governments-
strateqic-priorities-for-ofwat

frontier 18
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3. INFLATION

In this section we discuss the two main inflation assumptions that are required
when estimating the WACC for PR24:

A First, what an appropriate assumption is for the long-run CPIH rate; and
A Second, what an appropriate assumption is for the long-run RPI-CPIH wedge.

CPIH assumption

As we are estimating a WACC expressed in CPIH-deflated terms, in order to
convert nominal figures into CPIH-deflated equivalent, an assumption for CPIH is
required. As the nominal figures being deflated are often associated with long-term
financing, the assumption required for CPIH is also long-term in nature.

Draft methodology proposals

In its PR24 draft methodology, Ofwat has proposed to maintain it he Bank of
England's 2.0% CPI target as our long-run CPIH assumption where we need a long

term forecast for our cost of capital calculations, noting that CPl and CPIH have

been very close in value s®ince the CPIH was i

In other words, Ofwat is proposing to anchor a long-run assumption of CPI to the

Bank of Englandés t ar g badindexBangappliediniPR24j s CPI H t |
they are also assuming that the two inflation rates are equivalent. This leads to a

2.0% CPIH assumption.

Our approach

As shown in the market context chapter, while CPI rates are currently high,
forecasts from the OBR (which we discuss in more detail later) suggest that
inflation will be closer to Bank of England target by the start of the 2025-30 period.
We are therefore also minded to assume a long-run CPI assumption of 2% for
PR24.

To assess whether it is appropriate to assume that the CPIH inflation rate is
equivalent to the CPI inflation rate (as Ofwat are proposing), we review long-run
evidence on the spread between the two. Market evidence on the difference
between the two inflation rates for 2022 shows that there can, at times, be a non-
trivial spread between the two. However, as we are interested in setting a long-run
assumption, we consider that long-run historical evidence is the best guide for
testing whether it is appropriate to assume the two rates are equal.

Specifically, to review the long run CPI-CPIH wedge, we have compared the
estimated inflation rates from each index over time since 1950. We select 1950 as
this is the furthest back in time that estimates of the two indices are available. This
is shown in Figure 8. *

3 Ofwat PR24 Draft Methodology, p94

4 This uses data released by the ONS in May 2022 which estimates the historical rate of CPIH from 1950-1988
as well as reported data from the ONS
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Our analysis shows there can be some differences between the two measures over
time. However, the only significant deviations appear to be during periods of high
inflation. To illustrate this, the average CPI-CPIH wedge is 1.11% during years
where CPIH was over 5%, whereas the wedge was -0.01% during the years where
CPIH was lower than 5%. Therefore, given that we expect inflation to have returned
to lower levels during the 2025 to 2030 period, we consider it reasonable to assume
that there is no long run CPI-CPIH wedge for the same period.

Figure 8 CPI and CPIH inflation
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Source: ONS

Long-term RPI-CPIH wedge

As some data sources are expressed in RPI-deflated terms, an assumption on the
difference between RPI and CPIH is required in order to convert them into a CPIH-
deflated equivalent. This is sometimes referred to as the RPI-CPIH wedge.

Draft methodology proposals

In the PR24 Draft determination Ofwat outlines three options for converting RPI-
linked data to a CPIH basis:

A The 'Do minimum' approach. This involves adjusting RPI-linked gilt yields by
the OBR's long-term RPI-CPI ‘wedge' of around 1.0%.

A 'Official forecasts' approach. This would base the RPI-CPIH wedge on the
OBRO6s RPI and CPI2030,andehernassumse thiatehe BRI will
be fully al i gne d-tesmiCPlHoretaktafterQ@8R6s | ong

A Inflation swaps' approach. This would infer the market-implied long-term
expectation of the RPI-CPIH wedge based on rates from RPI and CPI swaps.

Out of these options, Ofwat has said that their provisional view is that the first of
these approaches is not appropriate as fit unrealistically assumes that the market
is currently pricing gilts that mature after 2030 with no regard to the drop in
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indexaton rates due to come in as a °Fertbenl t of the
it says that the 'Official forecasts' approach may be preferable to using inflation
swaps,asitfifavoi ds distortions due to inflation ri

swap mafkets. o

Our approach

We also considert hat t he o0Do mi giviemtherp®dposeep neformsa c h
would likely not be appropriate given that it does not price in the expected fall in

the wedge between RPI and CPIH to zero once RPI has transitioned after 2030;
thereby potentially overstating inflation beyond 2030.

We note that there is still some residual uncertainty over the methodology reform
to RPI that could affect the proposed 2030 transition.” Nonetheless, for the
purposes of this report we have assumed that the wedge will fall to zero once the
proposed transition has occurred. Furthermore, in this report we have not reviewed
the extent to which the reform to RPI could have different implications for the
sovereign bond market compared to the corporate bond market.® Where such
treatment differs, then it may be appropriate to consider whether different RPI-
CPIH wedges are required when adjusting data from sovereign index-linked debt
and corporate index-linked debt. We suggest this is something Ofwat considers in
its methodology and determinations going forward; for this report we apply the
same RPI-CPIH wedge to both data sources.

We also find evidence that supports the view that the dnflation Swapdapproach
may have some bias due to the presence of risk premia and issues with liquidity.

Toillustrate concerns with a swap approach, we <c
the long-run RPI-CPI wedge with data from long-run swaps. In order to do this we

draw on the OBR6 forecast, from 2015, that the long run wedge between RPI and

CPlis1. 0 %. T h e iev® BaR based wn historical data and a review of the

structural differences between the two indices.® As shown in Figure 9, the long-run

wedge implied from the difference between 10 year and 20 year RPI and CPI

swaps predicts a consistently smaller wedge than the 1.0% OBR estimate of the

wedge. We consider that these differences are unlikely to be explained by

differences in inflation expectations between the market and the OBR, and instead

may be reflecting swap market specific frictions and risk premia.

° Ofwat PR24 Draft Methodology, Appendix 11, p9
6 Ofwat PR24 Draft Methodology, Appendix 11, p10
" The High Court of Justice is currently hearing a challenge against the proposed change.

8 A possibility that has previously been discussed when previous RPI reforms have been proposed is that index
linked corporate bonds may have adjusted terms or be subject to early redemption in connection with RPI
reforms, and that this may depend on the contractual terms o
2012 report: AUK Regul at ed eUtCallictuil east:i oo sosfi bRIPd GNoaun gde Bien Cir e d

® Revised assumption for the long-run wedge between RPI and CPI inflation, OBR (2015), available at
https://obr.uk/box/revised-assumption-for-the-long-run-wedge-between-rpi-and-cpi-inflation/
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Figure 9 10 and 20 year Swap Wedge
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Source: Swap price data extracted from Bloomberg

Note: We have presented data up to 2019 since it was announced in 2020 that RPI would converge to CPI
after 2030 in the consultation on the Reform to Retail Prices Index (RPI) Methodology by HM Treasury

Given these concerns with the other two options set out, we use an approach
similar to the 60Official Forecastod6 approach t
RPI-CPI wedge for PR24.

Estimate of the RPI-CPIH wedge

Given that we do not know what the forecasts for inflation will be at the time of the
final determinations, we cannot accurately forecast what the average wedge will
be for upcoming pricing period. However, using the data currently available, we
are able to generate an indicative figure for the current period i this figure will
change as new forecasts are released closer in the time to the determination.

The latest OBR forecast provides an estimate of inflation up to 2026, however there

is no forecast data beyond then. We therefore make assumptions about the wedge

for the years between the end of the OBR6s f orecasts and the RPI t
of 2030 to estimate a wedge. We assume that from the year 2030-31, the wedge

is zero. Based on this approach we currently estimate a long-term RPI-CPIH

wedge of around 0.25% to 0.35%, and adopt an assumption of 0.3% in our analysis

(unless otherwise stated).

We note that this figure is subject to significant uncertainty and emphasise that is
only indicative.
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4. GEARING

Draft methodology proposals on gearing

In its December 2021 discussion paper Ofwat introduced its proposed framework
for setting the appropriate notional capital structure. This framework is intended to:

A Incentivise efficient financing choices given the balance of risk faced by water
companies;

A Reflect the scale and nature of investment needs;

A Take account of a range of appropriate benchmarks and evidence; and

A Allows the regulator to set a price control that is in the best interest of current
and future customers.

In the context of this framework, Ofwat suggested that the current notional gearing
level of 60% may not be fit for purpose for PR24 and that a lower gearing rate
would be more appropriate. It justified this thinking on the basis that the water
sect or faces greater uncertainty in the future
order to provide a buffer against supply-side ordemand-s i de s hoc ks

Ofwat has since published its draft methodology. It recognised that there was
61 i mited srppgosedftamdwork for determining the notional structure
and companies were universally opposed to a reduction in notional gearing from
6 0 %l8owever it is proposing to continue with its notional capital framework and
remains minded to adopt a lower notional gearing level for PR24 (relative to the
60% assumption taken at PR19). Ofwat continues to reference a more uncertain
future, for example associated with less predictable weather and the effects of
climate change, as a reason for a greater role for equity.

Response to draft methodology proposals

Ofwat uses the concept of notional gearing rate for three purposes:

A as an input into the weighted average cost of capital (WACC);
A for the notional financeability assessment; and
A for monitoring and enforcing financial resilience.

In this report we focus on setting a notional gearing rate for the calculation of the
WACC. We note though, in passing, that there is a compelling case for the notional
gearing assumption for the financeability assessment to be the same as that used
for the estimation of the WACC. The role of notional gearing in the monitoring of
financial resilience is not considered in this report.

Regulatory practice dictates that the notional gearing level should be assessed on
an independent and objective basis. Adjusting the notional gearing level away from
this objective level in order to address financeability issues would not be consistent
with Ofwatés financing duty.

We therefore assessOf wat 6 s proposals against the foll ow
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A What is the market evidence on gearing? Is there a case to set notional gearing
at a different level?

A Is notional gearing the best tool to provide additional headroom for risk?
A Is the treatment of notional gearing in line with regulatory best practice?

Evidence on notional gearing for PR24

When reviewing the empirical evidence the relevant metric is regulatory gearing,
typically measured as the ratio of net debt for the appointed business to its
regulatory capital value (RCV). This the metric used by credit rating agencies in
their financeability criteria. Gearing levels based on enterprise value (EV) are
inappropriate in the context of notional gearing.

EV based gearing metrics are useful to understand the amount of risk borne by
equity. However, it is debt rather than equity that is the focus of the financeability
assessment regarding the notional gearing, specifically the ability of a company to
service its debt and its associated

credit (

methodology for regulated waterc o mpani es specifies that o6l eve

capture different measures of how easily an issuer can repay its debt, coverage

ratios focus more on the ability to service t

company cashflows are defined by their RCV, the EV is of limited consequence to
debt investors. Therefore it is gearing in relation to the RCV that matters.

The market evidence across credit rating agency criteria, actual gearing rates, and
regulatory precedent supports a range of 60%-75%. The current notional gearing
level of 60% is therefore already at the bottom of this range:

A Credit rating guidance. Mo o @& yafio guidance for UK water utilities has
threshold regulatory gearing range of 65%-72% for a Baal rating.'° A
regulatory gearing level of 60% is actually at the midpoint of the Mo o dy &

S

55

65% range foran A3ratingwhi ch i s higher than Of watds t al

company of BBB+/Baal. The current level of 60% therefore already provides
headroom for the notional company.

A Actual sector gearing. In the water industry, the current sector wide RCV
weighted average gearing level is 68.5%" which is well above the 60% notional
gearing level. Furthermore, the interquartile range of actual company gearing
in 2021/22 was 63% - 72% and the lower quartile has remained at or above
64% over the past seven years. Currently only three companies have a gearing
level below 60% and all three have non-standard capital structures that limit
their value as comparators for the notional company or industry as a whole.*?
Excluding these three companies results in actual 2021/22 gearing levels
ranging from 62% to 81%. Again this suggests that 60% already lies at the
lower bound of efficient gearing levels. Furthermore, whilst there has been a

10 Moody® (2018), dregulator& proposals undermine the stability and predictability of the regimed
1 This is the total sector gearing level i.e. total net debt / total RCV

12 The three companiesare Haf r en Dy fr dwy, DRr @dshire Water. Haffrén D§folwyt has aSt af f

reported gearing level of 40% which reflects its ownership by Severn Trent and intragroup adjustments. D R r
Cymrud Bmited by liability ownership structure renders its gearing level incomparable to the rest of the
industry. SouthStaf f or dshire Waterds parent company, South
group structure including the creation of a new intermediate holding company SSW Finance Limited

(MidCo).

Staffordshi
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modest reduction in actual sector gearing levels in 2021/22, much of this is
likely due to company specific factors that should not affect the assessment of
notional gearing. More generally, even with the small reduction in total sector
gearing in 2020/21, the majority of companies remain well above the 60%
notional level, reinforcing its position as the bottom end of the market range.

A Competitive infrastructure project finance. Comparators from competitive
infrastructure finance have also been consistently higher than 60%. For
example, the Thames Tideway Tunnel currently has a gearing of 83% and
Offshore Transmission Operators have typically been financed at gearing
levels of 75%-85%.

A Regulatory precedent. Recent GB regulatory precedent for energy (RI10-2)
and aviation (H7) have all used 60% as their notional gearing assumption.

Figure 10 Summary of market evidence

Moody’s ratio guidance for

L % b—— 72%
UK water utilities (Baa1) B9 2%

Water industry lower quartile

(2015/16 t0 2021/22) 64% o7%

GB regulatory precedent
(RIIO-2, H7) + 60%

Project finance
(TTT. OFTO) 5% | | 8%

55% 60% 65% 70% 75% 80% 85% 90%

Source: Frontier Economics

Furthermore, there is no evidence to indicate that the social optimal level of gearing
would be below the level determined by the market evidence. Also to the extent
that Ofwat has identified increases in the risk profile, we have not seen any rating
agencies update their criteria to suggest lower gearing levels are required to
address risk in the sector.

Is lowering the notional gearing is the best option for financial

headroom

As Ofwat recognises in its draft methodology, credit ratings are based on multiple

factors. Regul atory gearing only has a weig

methodology and Ofwat has not provided evidence that it has considered other

options for providing necessary headroom which may be more effective. Other

regulators have considered alternative solutions to address uncertainty from
factors such as increased risk of extreme
determination for RIIO-ED2 includes a severe weather funding mechanism, as well

as severe weather allowances and re-openers. We recommend that Ofwat works

with companies to understand the root cause, scale, and balance of any additional

uncertainty and use this to assess solutions in the round.
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Without clear market evidence and supporting assessment,
changing the notional gearing level goes against regulatory
best practice

The government 0s econan& dgulatioe was éighliglaed the

importance of stability in the regulatory regime to support long-term investment.

This is key given that the water industry is likely to require significant investment in

PR24 and beyond. Lowering the notional gearing rate without supporting evidence

is likely to reduce investor confidence due to higher perceived regulatory risk. This
inturnwilunder mi ne Of wat 6és original intentions to
and may be perceived as counter-intuitive given the role of debt investment over

the life of new assets.

While Ofwat argues that a change of up to 5% would not be unprecedented based
on historical gearing levels, these should be considered in the context of the wider
financial and regulatory environment and, in particular, the growth of RCV relative
to annual costs over the past 30 years. This means that relying on historical gearing
rates alone is not sufficient to argue that a change today is precedented,
particularly as Ofwat has provided no empirical data or evidence to justify moving
away from 60%.

Conclusion on gearing

In summary, we have seen no significant evidence to support a move away from
the current 60% gearing level. Nor have Ofwat provided an impact assessment to
demonstrate that a reduction in notional gearing levels is beneficial for customers,
particularly as any change in gearing levels will have associated costs including
equity issuance cost and tax liability impacts.

Without this evidence, there is a real risk that a reduction in the notional gearing
level will mean companies are incentivised to move to inefficient actual gearing
levels. This would lead to several adverse impacts including undermining investor
confidence, over-reliance on a single source of financing, and equity issuance
costs which ultimately need to be borne by customers.
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5. COST OF DEBT

In this section, we set out our approach and estimate of the overall cost of debt
and its components for PR24.

Cost of embedded debt

Draft methodology proposals

In its PR24 Draft Methodology, Ofwat has proposed to set the cost of embedded
debt based on an assessment of the actual debt held on the balance sheets of
each company. The proposal is as follows:

A 1t will consider two estimation approaches i an ll-h@ ost s 6 ahmpr oac h
reflectsthe pure debtdbc o st s presented on eachandompanyos
anactéal-n ot i o n adpproacb that dakes a weighted average of each
c o mp a acyudl 8 p udebe) weighted using the notional share of index-linked
debt.

A 1t will set a single allowance for the sector, based on the cost of embedded debt
faced by large companies.®

A 1t will exclude from consideration any swaps or certain other debt instruments
from its estimation.

In addition, Ofwat has proposed using a benchmark index as a cross-check of this
estimate as the upper limit using a calibration of its market benchmark, the iBoxx
GBP 10+ A/BBB non-financials indices. Ofwat however has not specified the
specific calibration it might use for PR24 at this stage (e.g. on the use of collapsing
or trailing average, or the time period considered).

This approach represents a departure from that which Ofwat employed at PR19,

where it instead set the embedded debt based on the benchmark index, and used

theanal ysis of compani asrdss-chezk. Bha beachnsatkede t s a's
estimate was calculated as the 15-year trailing average of the iBoxx A/BBB non-

financials 10 years+ index, uplifted using market-implied interest rate rises for 15-

year nominal gilts. It further applied an outperformance wedge of 25 basis points

as a downward adjustment.

Ofwat considers that focussing its estimation on the balance sheet debt for PR24
will better reflect observed debt issuance, while maintaining strong incentives to
issue debt efficiently.

In the following sections:

A we first set out our estimation of the cost of embedded debt using the balance
sheet approach. This includes a discussion and some illustrative analysis of
the key merits and drawbacks from excluding the assessment of swaps and
other debt instruments from the estimation;

13 This includes all large WaSCs and large WoCs (Affinity and South East Water). Ofwat notes that companies
can request a company-specific adjustment should they fall outside this definition.
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A we then present our estimates of the cross-checks based on the benchmark
iBoxx index; and

A last, we summarise our current estimate of the cost of embedded debt for
PR24.

Balance sheet approach
High-level approach

In principle, we see merits in the use of a balance sheet approach to estimate the

cost of embedded debt for the sector as a whole, as to a degree this would still

preserve incentives for efficient financing. While we raise some concerns with the

details of O f w aappyosch in the following sub-sections, we have applied its high-
levelapproach to assessing companiesd balance sh
Draft Methodology, as follows:

A We have relied on debt analysis data contained in Table 4B of each company®
Annual Performance Report (APR)i n | i ne wi t h Qridoiagtsd s pr oposa
we have included fixed, floating, RPI-linked and CPI-linked senior instruments,
covering bonds, loans, finance leases, private placements and debentures. We
have excluded any of these instruments that did not have a maturity date
specified,** as well as debenture stocks, intercompany loans, liquidity facilities
(including overdrafts and revolving credit facilities, all swaps and all junior
debt/subordinated debt).® Thi s is aligned with Ofwatos p
criteria in its Draft Methodology.®* Where debt has been issued in a currency
other than GBP, this has also been excluded.'’

A We then calculate the cost of embedded debt for each company as follows:

First, we project forward on an annual basis the value of each debt item
withi n each ¢ omp anWese thd mbkivalub foralkdebt types
except index-linked debt, where the carrying value is used.

We then calculate, on an annual basis, the real cost of each debt item,
accounting for the type of instrument (i.e. fixed, floating, index-linked). The
long-run CPIH inflation assumption of 2% is used in deflating all nominal
values to CPIH real, with the exception of (a) index-linked debt, which we
defl ate using each companyos® ad¢) mated ou

14 This only affected approximately ten instruments across the sector, a relatively small proportion of the total.

As set out below, we disagree with the exclusion of swaps from the assessment of the cost of embedded

debt. However, we do not consider the exclusion of debenture stocks, intercompany loans and liquidity

facilities to be inappropriate. Some of these items relate to equity financing (e.g. intercompany loans and

debenture stocks). However, it is important that allowances for liquidity costs reflect the realities of operating

liquidity facilities in the sector. With regards to junior/ subordinated debt, if Ofwat is seeking to understand

the-i®®dl cost of debt based on actwual structures, then it coul
is not consi demetdi o maltdh eapmrrcad aah.

16 Ofwat PR24 Draft Methodology, Appendix 11, Table Al.4

17

15

As swaps are not considered, the role of cross-currency swaps would not have been captured in the
analysis, leading to an incomplete view of costs on non-GBP instruments.

18 This is because companies report the nominal value of index-linked debt in APR tables by inflating on the
basis of their internal inflation assumptions.
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where index-linked debt is linked to the RPI, we apply an RPI-CPI wedge to
bring the RPI coupon on the bond into CPI terms (see box below)*°.

A Some of the existing debt book will expire by the start of PR24. We assume in
our modelling for simplicity that this debt is refinanced at a fixed rate?’, and use
that rate as part of the cost of this embedded debt for PR24.

We assume that this is equal to the total amount of maturing debt in each
year, plus an additional 10%, as an illustrative assumption for any additional
impact of RCV growth on debt financing needs (sector RCV growth from
business plans is likely to be different from this figure). We calculate this
cost by estimating the iBoxx rate (annual average) for new debt in each
remaining year of the 2020 to 2025 period and multiplying that by the value
of debt refinanced in that year.

We then calculate the expected rate at which this refinanced debt in PR19
will be raised. We assume that all new debt prior to the start of PR24 will be
financed at the market iBoxx rate, which we project forward using Bank of
England gilt forward curves plus an assumed 1.72% iBoxx-gilt spread.*

A Taking the weighted average real cost of debt on an annual basis of the existing
debt and the debt to be refinanced in PR19 (weighted by debt value).

Calculation of interest rates in CPI terms

Consi stent wi t h Of logy twé ause R rload-term flatiorn
assumption of CPIl = CPIH = 2%. We use this to calculate real interest rates in
CPIH terms and to project the value of CPIH-index linked debt for both the
remainder of PR19 and through PR24. For RPI-index linked debt we convert to
CPIH using a CPI/CPIH-RPI wedge. For the remainder of the 2020 to 2025
period, we are consistent with the PR19 Final Methodology which uses long term
inflation assumptions of 2% and 3% for CPIH and RPI respectively, with a wedge
of 0.98%.?? For the PR24 wedge, we use a methodology consistent with our
approach to adjusting RPI index-linked gilts. However, we take the long-term
average over the average length to maturity of the debt book (13 years)? rather
than 20 years as for the risk-free rate. Using the same approach we estimate a
the wedge of around 0.3% - but we note this figure is approximate and subject
to uncertainty.

The debt that expires during the 2025 to 2030 is considered to be new debt over
the price control (as set out in the next section on the cost of new debt).

1% In the inflation section above, we discuss how RPI reform could have different implications for the sovereign
bond market compared to the corporate bond market, but do not assume any differences for the purposes
of our cost of debt analysis in this report

20 We note that Ofwat has considered a split between fixed and index-linked debt but has not confirmed the
relative weightings. For simplicity we have used the PR19 method where this is all fixed interest rates.

2 Calculated as the 3-year average of the historic A/BBB spread with the historic Bank of England 10-year gilt
yield, between 8 July 2019 i 30 June 2022. We do not find the overall result is very sensitive to alternative
assumptions on iBoxx averaging period.

22 This is calculated using the Fisher Equation rather than the simple difference between the two indices.

2 This is the average length to maturity of the current debt books in 2022. We assume this does not change
over PR24.
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OAIlNnd ver sucst i@rcdalu@lcosts approach

Finally, we estimate the cost of embedded debt using the 6 ailnfé v er s-us

n ot i aostadp@oaches proposed by Ofwat.?* For the 6 a ¢ inatiendl c o st 6

approach we estimate the notional share of index-linked debt based on our notional
gearing assumption of 60% and use the PR19 notional structure with 33% of debt

index-linked. We assume 10% of thisisCPI-i ndex | i nked, consi

2021 Risk and Return Discussion Paper analysis.?® This assumes no floating debt.
This approach has significant uncertainty prior to confirmation from Ofwat on the
notional structure for PR24 and therefore on the weights on fixed and index-linked
costs of debt.

Figure 11 bel ow presents a range ©hhoe@maimat es

notional 6 cost apmpanesonhhWepreseatthe largercampany
weighted average forthed a c thwd li o n a | §givanghe unceatainkies for the
parameters of this approach. Ofwat has not specified which averaging approach it
will use, beyond a focus on large company balance sheets.

Figure 11 Estimates of embedded cost of debt using balance sheet
approach for large companies

Estimation approach Estimate for PR24 (CPIH, real)
Allincost d approach

Median 2.01%
Weighted average 2.00 %
Actual-not i onal costd a

Weighted average 1.80 %

Source: Frontier Economics based on 2022 Annual Performance Reports Table 4B
Note: Large companies are defined as WaSCs and large WoCs (Affinity and South East Water).

A key driverofthelowere st i mat e wu s i-nnogt itohnea |6 accot sutasl 6

to the uncertainty in the notional structure that is assumed and therefore in the
weights on fixed and index-linked costs of debt. These assumptions are important
to ensure that the assumptions made for the notional company are achievable for
the sector. Therefore, while in principle we do not necessarily disagree with the
use of t-hetibacalu@dl approach, t h thes notioral
assumptions made.

Inclusion of swaps in cost of embedded debt estimation

As set out above, Ofwat has proposed to exclude from its estimate of the cost of
embedded debt any consideration of swaps and other debt instruments that
companies use to manage their debt and reflected on their balance sheets.

We recognise that there are a number of limitations to including such instruments
in the assessment of balance sheet debt, namely:

stent

us

6act ua

approac

highly

%The -itnadl lapproach could be aff ect elikeddebtwilhbacorgeamwre orfessi nf | at i on.

of the total value of the debt book, depending on if inflation is higher or lower than the expectations. In the
6acihwali on alhihisaspmq a apresideration because the percentage of index -linked debt is fixed
by the notional structure.

% https://www.ofwat.gov.uk/wp-content/uploads/2021/12/PR24-and-beyond_Discussion-paper-on-risk-and-
return.pdf. This 10% of index-linked being CPIH is calculated by Ofwat on a post-swap basis
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Cost of capital for PR24

A Difficulty in setting criteria for appropriate swaps to be included in the
assessment. The complexity and range of swaps that companies may hold
means that it may be difficult to understand which swaps are of most relevance
for inclusion in the cost if embedded debt estimation. In addition, as noted in
Of wat 0s PR24 Dr aifi t h eMteatiehl rstetas| ob goyne swap
contracts mean that it may be difficult to establish a market priced rate in a
comparable way to establishingyield-at i ssuance f 6°Wenoteaded bond:
however, that Ofwat does have the power to access the further required detalil
where such difficulties may arise from companies.

A Data availability and quality. A number of data issues might arise that make
the analysis less robust or accurate. In order to carry out a robust assessment,
sufficient data is needed to understand the relationship between the swaps and
bonds, which is not always provided in either the APRs or in companies
financial statements. Other reporting errors or inconsistencies in which swaps
are presented between companies may also lead to errors in the estimation.

A Analytical intensity. The assessment requires a detailed and thorough review
and assessment of individual swaps for each company.

However, excluding such instruments from the estimation of the cost of embedded
debt is likely to misrepresent the costs. This is because, while swaps are not debt
per se, they do represent a useful and prudent instrument by which companies can
efficiently manage risk associated with the debt holdings. Cost of embedded debt
analysis that includes the swaps held by companies would better capture
companies0 actual debt cost in the actual form (e.

In other words, if companies efficiently hold index-linked debt (which Ofwat
endorses) it is then only appropriate that they should be allowed to hold inflation
swap on nominal debt to achieve the same purpose if it is more efficient to do so.

While a full analysis of companies swaps is not possible given limitations on the

data provided i rdiscosuragp wenseteost @ wotkBdRexample to
illustrate this point based on analysing a single swap instrument currently held by
Uu.

UU issued a fixed £100m bond in 2019, with a nominal fixed interest rate of 2.625%
and maturing in 2025.%” This has two associated swaps, a fixed-floating swap, and
a CPI swap (with a CPI interest rate of -0.56%). In essence, therefore, the fixed
bond has been converted into a CPI-linked bond.

As such, reflecting a fixed nominal bond with 2.625% interest in the balance sheet
estimation of the cost of embedded debt will not capture the true cost of nature of
the bond that UU actually holds, misrepresenting the costs for holding the debt.
Depending on the market movement, this misrepresentation could under- or over-
estimate the true cost of debt (in this example the inflation swap taken out prior to
the current high inflation likely means that this swap is now out of money for UU,
i.e. a cost of debt allowance assuming a fixed nominal 2.625% as per balance
sheet excluding swap would underestimate the true cost of debt for UU on this
bond). Aggregating this across companies,th e ¢ anotionaleclo st s d hawi pr oac

% Ofwat PR24 Draft methodology, Appendix 11, p. 30
27 As stated in U U 62622 APR submission, Table 4B
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also be further affected, given that it relies on the share of fixed versus index-linked

debt for its weightings across the sector.

Therefore, while we are not able to estimate the cost of embedded debt including
a full analysis of the swaps held by companies in the scope of this report, we

believe there is merit in Ofwat doing so.

Cross-checks using benchmark index

I'n I'ine with Ofwatodés proposed approaeh
checks on the cost of embedded debt estimated in the previous section using a

benchmark index.

In doing so, we have first assessed the average tenor of current embedded debt

in the sector, as shown in Figure 12 below.

Figure 12 Average tenor of debt issued by large companies over time
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Note: Note that this reflects all debt issued in each year, and which are still currently by held companies. It

does not include any debt issued that has since expired.

This shows that there is a not insignificant number of bonds that are expected to
be held in the sector over the PR24 period and which were issued over the last 20
year period. In particular, we note a relatively high number of current bonds issued

in the early 2000s, prior to the global financial crisis.

Given this, we calculate a selection of calibrations of the iBoxx A/BBB Non-

Financials 10+ index, as set out in Figure 13 below.

f
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Figure 13 Cross-checks on embedded cost of debt using benchmark index

Benchmark index Estimate (CPIH, real)
10 year trailing average 1.71%
15-year trailing average 1.75%
20-year trailing average 2.19%
20-16 year collapsing average?® 2.20%

Source: Frontier Economics

Note: Based on the relevant averages calculated over historic annual iBoxx GBP 10+ A/BBB data (a simple
average of daily rates is taken for each financial year). iBoxx rates between the present day and the
start of PR24 are projected by using the 10-year nominal spot forward curve and then applying the 3-
year average iBoxx-gilt spread. Averages calculated as at 30 June 2022.

We consider that an approach that adopts a collapsing average is most
appropriate. This approach best reflects the average up to the fixed end date for
which we are estimating the cost of embedded debt (i.e. at the start of the PR24
period on 1 April 2025), which the trailing average cannot capture.

In line with Figure 15 above, we consider that the collapsing average over the 20-
16 year horizon of 2.20% (CPIH, real) to be consistent with the tenor of debt that
is expected to be held in the sector at PR24.

This estimate is higher than the cost of embedded debt estimate range using the
balance sheet approach above. However, as noted above, the balance sheet
approach that excludes swaps is likely to misrepresent the cost of embedded debt,
S0 one must be careful in interpreting this evidence.

Frontier estimate of the cost of embedded debt

We have produced a range of estimates for the cost of embedded debt in line with

Of wat 6 s palancp sheetapproaches. However, at this stage we note two

issues with relying on these estimates. First, given the analysis excludes swaps

held on compani esd b alikelyrnocrasremdsentetitescostof hey ar e
embedded debt. Second, our estimate using the @ctual-notionalc o st 6 aippr oach
highly uncertain due to assumptions on the notional structure weights that will be

used, and whether floating debt is considered in this.

Given this, at this stage we estimate a range for the cost of embedded debt of
1.80% to 2.20% (CPIH, real) as follows:

1 We consider a lower bound estimate of 1.80% (CPIH, real) to be
appropriate. This is consistent with our current estimate range using the
balance sheet approaches and reflects the current uncertainty we have in
the estimates using the balance sheet approach.

1 As an upper bound, we rely on the 20-16 year collapsing average of the
benchmark index of 2.20% (CPIH, real).

We consider this is a balanced approach at this stage given the lack of
certainty in the data using the balance sheet approach, and highlights the case
for further consideration following Of wat 6s

2 Calculated for each year up to the start of the PR24 period as the 20-year average in year 1 of PR24 (FY06
i FY25), the 19-year average in year 2 of PR24 (FY07 i FY25), the 18-year average in year 3 of PR24
(FYO081 FY25), and so on up until the end of the period.
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Cost of new debt

Draft methodology proposals

In the PR24 Draft Methodology, Ofwat has proposed estimating the cost of new
debt by summing:

A the 6-12 months trailing average of the iBoxx non-financial 10 year + A/BBB
indices; and

A an outperformance wedge, including undertaking further analysis to determine
the level of outperformance relative to the iBoxx benchmark index.

Ofwat also propose continuing to index the cost of new debt by reconciliating
outturn index data at the end of the period. In addition, Ofwat also proposes making
an ex-post adjustment for outperformance at PR29 (rather than assuming a given
ex-ante level of outperformance).

In this section, we first commenton Of wat 0 s ¢ gglculaiirg@ benchmark
index as well as providing an estimate based on our preferred approach, before
addressing issues relating to the outperformance wedge.

Benchmark index for the cost of new debt

At PR19, Ofwat calculated the benchmark index based on a spot figure of the iBoxx
A/BBB indices, and cross-checked this with the minimum and maximum rates over
the previous two months. While Ofwat has proposed to retain the iBoxx indices for
PR24, it has suggested that a longer trailing averageiwo ul d str i ke
between keeping the data sample recent enough to be relevant, while limiting the

a

good

weight attached to Anrepresentative datao

We recognise the value in striking a good balance between keeping the data recent
while limiting short-run volatility. But we currently do not see the need for Ofwat to
switch from daily spot used in PR19 all the way to averages over 6-12 months. We
have instead adopted a more modest averaging period of one month when deriving
an estimate from index-linked gilts (ILGs), which in our view balances the need to
reflect the most up to date market information while not being reliant on a single
data point.

With regards to Of wa iBdxs nopfmangabld gedr+ &/BBB of t he
indices, we consider that there are benefits to regulatory consistency from
continuing to adopt this index. As Ofwat sets out, the index is aligned to the target
credit rating for the notional company. In addition, use of an index with a long-tenor,
such as the 10 year+ indices, i's coRnsi stent

term financing, associated with the long asset lives in the sector.

2 Ofwat, PR24 Draft Methodology, Appendix 11, page 34
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Outperformance on the cost of new debt

In its Draft Methodology, Ofwat considers there is evidence of outperformance of
water companies since some companies may be able to issue at a discount, as
shown in the figure below.

Figure 14 Ofwat chart on yield at issuance
Figure 1.2: Fixed rate bonds since 2015.
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Source: Refinitiv Data
Source: Ofwat PR24 Draft Methodology, Appendix 10, page 12
Note: Ofwat do not identify the instruments in the chart or provide supporting information

We find several issues with analysis presented in this form:

A First, Ofwat does not provide information on which instruments have been
selected for this analysis, and whether they have characteristics, including
currency of issuance, that should be taken into account when making
comparisons with the iBoxx (which is GBP-based in this diagram).

A Second, Ofwat does not appear to have controlled for either the credit rating or
tenor of the bonds included in its assessment. The CMA reviewed similar data
in its PR19 redetermination and found that outperformance alleged by Ofwat is
explained by differences in tenor and credit rating.

A Finally, Ofwat does not consider the potential flight to safety effects for utilities
during the recent (and arguably ongoing) period of high financial market
volatility associated with COVID, and have included data from this period.*
While the spreads of water sector specific debt relative to the more general
corporate bond spreads in the iBoxx have been asymmetrically impacted by
COVID, it is expected that this asymmetry will fall away with time. Data from
2020 to the present day should therefore be treated with a degree of caution
when considering what is suitable for the 2025 to 2030 period.

We discuss in further detail the impact of tenor and rating, and flight to safety
below.

30 As shown in the Market Context section of the report there has been significant financial market volatility.
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Adjustments for tenor and rating

As noted above, the CMA has looked into the issue of outperformance in the PR19

redetermination and concluded that i t h e insufficiest evidence of like-for-like

outperformance of water companyd e bt ver sus t he'lrbparicalaber mar ket
the CMA noted that it would not be appropriate to apply an foutperformance wedge

(or any other adjustment) to the cost of new debtosince:*?

A most companies in the sector are issuing new debt at or below the notional
target, so it is less likely for future issuance to have the same credit rating
benefit as past issuance;

A with the completion of Brexit, it is unclear whether companies will retain access
to EIB-style debt with more advantageous terms; and

A Of wat 6spdtmeehani sm withwihé ceswulaf imewodel
outturn allowance reflecting subsequent movements in the benchmark and
capturing prevailing market rates.

We further note that while Ofgem looked to introduce an outperformance wedge to
the allowed return on equity at RIIO-2, the CMA remained unconvinced that such
an adjustment is necessary given the range of tools available to Ofgem, and
decided to remove the outperformance wedge in the ET, GT and GD
redeterminations.*

Nevertheless, Ofwat is now claiming that companies Aiadopting a diversi
issuance strategy in terms of tenor may generate revenue against a benchmark

index-based allowance even without evidence of issuing at a discount to the index
yieldJPurveo

This reasoning effectively ignores the fact that companies issuing at lower tenors
are bearing additional issuance costs, liquidity costs, and refinancing risks. In
previous regulatory periods Ofwat has been clear that differences between actual
and notional financing are risks for companies to bear, but now appears to be
adopting a different position. Companies bear risk in adopting a range of actual
financing positions, and this should not be confused with the concept of
outperformance.

Flight to safety

COVID has created a high degree of economic and financial market volatility in the
first half of AMP7. Market fundamentals indicate that, during a global systemic
shock such as a global financial crisis or a pandemic, firms with regulated assets
T like utility companies T should be less volatile than the market overall.

As an example of this, we note that in the redeterminations for PR19, the CMA
cited @hatyssmodraparing the iBoxx utilities index with the A/BBB index,
and concluded that the regulated utilities sector has been less affected in the debt

31 CMA redetermination for PR19, paragraph 9.823.

32 CMA redetermination for PR19, paragraph 9.824.

3 RI1O-2 Energy Licence Modification Appeals, Summary of final determination, paragraph 27-29.
34 DM Appendix 11, page 34
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markets by the global financial crisis (see the data from the 2008/2009 period in
Figure 15 below).

Figure 15 CMA analysis of the flight to safety
Figure 9-21: Ofgem chart comparing the iBoxx A/BBB 10+ and the iBoxx Utilities 10+ index

Figure 2: iBoxx Index Yield and benchmark spread history
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Source: CMA redetermination for PR19, paragraph 9.751.

In order to understand the extent to which COVID may have led to distortions in
the debt market, we have analysed the traded spreads of water bonds that share
a similar tenor and credit rating as the iBoxx indices. To ensure a like-for-like
comparison, we drew bonds that themselves were constituents of iBoxx indices.*®
From this analysis, similar to the global financial crisis, we find that t h Bight&o
safetyOaffect was also present during COVID. As shown in Figure 16 below, we
find that the average yield on the iBoxx indices was higher than those on the water
bonds within it by over 60bps during the initial period of COVID. Prior to COVID,
there was only a few basis points difference between the two. We also find that as
the pandemic has continued, the spread has persisted, suggesting an ongoing
preference for assets perceived as being safer in a highly uncertain environment.
Recently, however, these spreads appear to have returned towards pre-COVID
norms.

This analysis suggests that any debt market spread comparisons from 2020 to end
of 2021 should be treated with a high degree of caution; particularly if Ofwat
expects that the 2025 to 2030 period will not include an equivalently high level of
economic uncertainty.

% Specifically, we focus on bonds issued by WaSCs.
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Figure 16  Frontier analysis of spread between iBoxx A/BBB and WaSC
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Source: Frontier Economics, based on iBoxx data and Bloomberg.

Note: Bonds from WASCs that featured in either the iBoxx A/BBB 10+ index and with 15-25 years to
maturity at the time of analysis were included. Bonds that met this criteria were issued by
Northumbrian Water, Severn Trent, Thames Water, United Utilities and Yorkshire Water.

Ex-post fixed index adjustment

Ofwat states that if it were to find any evidence of outperformance, it would correct

for this byossi figxaen deaxdex adjustmentod. Thi
initial outperformance wedge at PR24, and, (ii) reconciliating the outperformance

wedge based on market data at PR29.

We see issues with both the initial calculation and the reconciliation methodology
proposed by Ofwat:

A First, the outperformance wedge has miscalibration risk. Ofwat is proposing to
calculate the outperformance wedge based on historical data. As discussed,
there are reasons that historical data may not be reflective of the future. In
addition, Ofwat will not be taking into account any of the additional changes it
is proposing for PR24. Moreover, the CMA found no such adjustment was
necessary given the available evidence.

A Second, we find that there is heightened regulatory risk from an ex-post
adjustment. Ofwat recognises this drawback themselves, noting that there
would be less early certainty for companies over size of index adjustment.
There may also be reduced incentives to try and outperform where there is an
expectation that this will be clawed back. Over the long run, this could mean a
higher cost of embedded debt for the sector overall (particular where a balance
sheet approach to the cost of embedded debt is used). This would be to the
detriment of long-run customers. We note that at RIIO T2/GD2 Ofgem tried to
introduce a similar ex-post true up mechanism to its outperformance wedge on
the return on equity in the hope to assuage companies, but was ultimately
appealed by all licensees and quashed by the CMA at its RIIO2 appeals.
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As the water sector is embarking on a decades-long programme of investment that
will play a central role in the delivery of Net Zero and environmental objectives, it
is important to ensure that the good incentives to invest are maintained in the water
sector. In our view, Ofwat should not consider mechanisms which harm incentive
properties, and which have been quashed by the CMA at previous appeals.

Frontier estimate of the cost of new debt

We estimate a cost of new debt based on the one month average of the iBoxx
indices and obtain an estimate of 2.19% (CPIH, real).*®* We do not consider that
any outperformance adjustment is appropriate.

We further note that this estimate will need to be updated based on more up to
date market data ahead of the PR24 control period, and will be subject to the true-
up mechanism at the end of the period.

Ratio between new and embedded debt

In principle, we would estimate the ratio of new to embedded debt by calculating
the proportion of new debt required to be financed each year as a proportion of the
total debt requirement each year for PR24.

The new debt requirement is comprised of two elements:

A The replacement of existing debt, which implicitly assumes a 60% notional
gearing ratio, as all of this debt is assumed to be refinanced as debt; and

A The financing of additional new debt each year which is required as a result of
RCV growth. This is currently uncertain, but we would expect that the large
environmental investment challenge that the sector is facing, and the
associated level of RCV growth, will increase the needs for new debt on
average across the sector

Given the current uncertainty and lack of data regarding the expected level of RCV

growth at PR24, at this stage we retain Of wat ¢
new and embedded debt of 20%:80%. As more data becomes available, we will

consider a more accurate estimate for the PR24 period.

Additional borrowing costs

In the Draft Methodology, Ofwat proposed to retain its estimate of liquidity and
issuance costs for PR19, of 10bps. This was based on a range of 3-6bps for
issuance costs, and a range of 3.5-4.5bps for liquidity costs.

In principle, we agree with the additional allowance for costs of issuance and

liquidity. Of wat 6 s e st i codstalso continuds ko ée appropriate based

on the evidence available, and is consistent withthee st i mat es wused i n Ofg
most recent Draft Determinations for RIIO-ED2.’

3% Based on data taken on 30 June 2022
%7 Table 6, RIIO-ED2 Draft Determinations i Finance Annex
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However, companies are subject to further borrowing costs which should be
considered and allowed as part of the estimate of the cost of debt. These include
the following two items:

A Cost of carry i This relates to the cost arising from issuing debt ahead of time.
In its PR19 redetermination, the CMA considered a 10bps cost of carry
allowance when floating rate debt was also included in the estimate of the cost
of embedded debt, asfi Of wat had previously been explici
a cost of carry allowance as this cost could be offset by lower cost short-term
or f | oat% Singe Odmatbptopose to include floating rate debt in its
balance sheet approach to estimating the cost of embedded debt for PR24, it
is therefore necessary to include a cost of carry allowance. We further note that
the 10bps assumed by the CMAisc onsi st e nt pdpdsd for&ED2Pe mo s

A CPIH basis risk mitigation i This captures the additional costs faced in
relation to index-linked embedded debt and new debt, resulting from Of wat 6 s
intention to fully index the RCV for PR24 to CPIH rather than RPI. We note that
Ofgemé Praft Determinations for ED2 proposed a CPIH allowance of 5bps,
consisting of 3bps for embedded debt and 2bps for new debt. We have
replicated Of g e mdé s me usng alircestimateyof the share of embedded
debt of 80% (see above), and a proportion of CPIH index-linked debt of 10%,%°
to calculate a CPIH issuance allowance of 2 bps, with 1 bps for embedded and
new debt respectively.

Overall, we estimate total additional borrowing costs of 22 basis points as follows:

Figure 17 Estimate of additional costs of borrowing

Borrowing cost item Estimate
Issuance costs 6 bps
Liquidity costs 4 bps
Cost of carry 10 bps
CPIH basis risk mitigation 2 bps
Total additional cost of borrowing 22 bps

Source: Frontier Economics, based on Ofwat PR19 final determinations, CMA PR19 redeterminations, and
companiesd6 APR data for 2022

Conclusion on the cost of debt

Figure 18 sets out our overall estimate of the cost of debt range reflecting the
components described above. Overall, we estimate a cost of debt range, in CPIH
terms, of 2.10% to 2.42% (CPIH, real).

3% paragraph 9.607, CMA redetermination for PR19. We note that this approach represented an alternative
assessment adopted by the CMA when floating rate debt from APR data was included.

% Table 6, RIIO-ED2 Draft Determinations i Finance Annex

40 Calculated by taking the average of CPIH index-linked debt weighted by the RCV of water companies
between March 2021 and March 2025.
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Figure 18 Estimates of cost of debt components (CPIH, real)

Component Lower estimate Upper estimate
Ratio of new to embedded debt 20:80 20:80
Cost of embedded debt 1.80% 2.20%
Cost of new debt 2.19% 2.19%
Additional cost of borrowing 0.22% 0.22%
Allowed cost of debt 2.10% 2.42%

Source: Frontier Economics
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6. COST OF EQUITY T MARKET
PARAMETERS

Risk-free rate

Draft methodology proposals

In the Draft methodology, Ofwat highlights that there are five issues that require
attention when estimating a risk-free rate, these are:

A Selecting a risk-free rate proxy i where Ofwat highlight different rates that can
be used to estimate the risk-free rate;

A Convenience yields i meaning that index-linked gilt yields can underestimate
the true risk-free rate;

A Averaging period i that is used when estimating a figure from market data;

A Forecasting approach i which is mainly about whether forward rates are
applied; and

A Inflation adjustment i how market data that is denominated is RPI-linked is
converted to a CPIH basis.

We agree that this is a suitable structure for approaching the estimate of the risk-
free rate and we discuss each of these issues below, highlighting the reasons for
the approach we take for each.

Selecting a risk-free rate proxy and averaging period

Index-linked gilts

One key data source for proxying the risk-free rate is the yield on index-linked gilts
(ILGs). This is one of our preferred approaches so long as the characteristics of
ILGs are considered and accounted for (see discussion on convenience yield
below). There are several advantages to estimating the risk-free rate with ILGs as
the base data source, for example:

A UK government debt carries a very low default risk. Historical analysis back to
the 17" Century highlights that the UK government has never formally defaulted
on any its marketable debt.*

A Data is available at a range of frequencies and across a wide range of
maturities.

A The data is specific to the UK marketi and is therefore relevant
regulation of the water sector in England and Wales.

A This is a data source that a range of UK regulators have drawn upon historically
when estimating the risk-free rate.

Wi t h Of waion@wsay from &Rl ® ICRIH, one disadvantage with ILG data is
the conversion that is required to ensure data is expressed in CPIH terms (given

“ElI'l'i son and Scott (2020), 0 M&mMd @ieyican Econemicdsurn™:at i onal Debt 1694
Macroeconomics 2020, 12(3): 2271 257
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that ILGs have historically been indexed to RPI), but there is a range of evidence
that can be used to make this conversion (see discussion on inflation wedge
below).

As shown in Figure 19 below, the yields on 20-year index-linked gilts have risen
significantly in recent months. The yield at the end of June 2022 was -0.82%
compared to yields of around -2.8% in December 2021. This rise has been
associated with a tightening of monetary policy throughout the course of 2022.

Figure 19 20yr index-linked gilt yields
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Source: Bank of England, Frontier analysis
Note: 20-year index-linked gilt yields up to 30 June 2022

Another of the issues Ofwat raised in the Draft Methodology was averaging period,
for which Ofwat proposes 6 to 12 months. Although we do not consider any in
principle problems with this approach, we note that in the current interest rate
environment, as shown in Figure 19, this averaging window may underestimate
the forward looking interest rate. However, it is not impossible for the interest rate
to have settled down at a fnew normalodlevel when Ofwat needs to set the RFR for
PR24 Final Determinations. Nevertheless, as set out in the Cost of New Debt
discussion,

we have adopted a more modest averaging period of one month when deriving an
estimate from ILGs, which better captures the current market expectations of
where the RFR will land for PR24. Using data on the 20yr index-linked gilt until the
end of June 2022, the one month average is -0.98% in RPI terms.

AAA corporate bond yields

In terms of other risk-free rate proxies, the CMA in the PR19 redeterminations used
evidence from AAA-rated corporate bonds when estimating the risk-free rate. This
is the highest possible credit rating and implies an exceptionally low default risk,
even when applied to corporate bonds rather than government bonds.
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Although we note that Ofgem did not consider AAA-rated corporate bond data, and

that the CMA found that Ofgem was not wrong in its assessment of the cost of

equity, we believe it is reasonable to include AAA-rated corporate bonds in the

estimation of the RFR gi ven t he CMAOGs .d\ansely shatihisn t i n PRI
reflects the lowest risk investment, which is available to all relevant market

participants.

We note the potential downward bias of the ILG yield as a proxy for estimating the
RFR, due to the unique features of the government bond market which could lead
to convenience premium. We also recognise the potential upward bias of the AAA
corporate bond yield due to possible default risk premium, inflation premium and/or
liquidity premium.

We update the CMAOGs chosengliAMAdiOeywasandt he 1 BoXx x
10-15 year indices. The one-month average for these to the end of June 2022 was

2.91% and 3.06% respectively in nominal terms. Converting to CPIH using a long-

run assumption CPIH assumption produces a range from 0.89% to 1.04%.

SONIA swap rates

An alternative proxy that Ofwat are considering employing is long-term SONIA
swap rates. In Annex D we set out the reasons why we do not consider that SONIA
swap rates are a suitable proxy for the risk-free rate.

Convenience yields

The topic of convenience vyields is focused on the extent to which financial
instruments such as index-linked gilts have special characteristics such as safety
and liquidity which make them particularly desirable to investors. As recognised by
Ofwat, these properties increase demand , poténtially reducing their yield below
that of a zero-beta asset. 0

The latest academic literature on whether government bond yields are influenced
by convenience is clear 1 concluding that they are. For example, van Binsbergen
et.al (2022), published in the Journal of Financial Economics, finds that:

fthe yield on a money-like asset is below the risk-free cost of
capital, reflecting the liquidity and collateral value of such
assets. G

Diamond and van Tassel (2021) also find the presence of convenience yields for
a range of developed economies, including the UK, explaining the reasons for this
as follows:

fin developed economies with minimal risk of sovereign default,
government debt is a uniquely safe and liquid financial asset
which plays a role similar to money. Government debt can be
held by financial institutions to satisfy regulatory requirements,
can be pledged as collateral for a low-interest-rate loan, and
can be traded by uninformed agents with little or no fear of
adverse selection.0*?

“Van Bi nsber g e miskefree irderest (a2<® JoRrhal of FBnancial Economics 143 (2022) 17 29
“Diamond and van Td&gseel R@a2@31l)anddéRiommkenience Yields Around the
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The CMA recognised similar during the PR19 re-determinations, stating that:

fOn balance, the CMA has accepted arguments and evidence

that the ILG rate available to the government is unlikely to be a
perfect proxy for the RFR, and that
market is likely to be above this level.0

In addition, Ofwat also highlight in their Draft Methodology that the CMA RIIO-2
energy panel considered that there was evidence for a convenience yield in
government debt.

Given the clear role of convenience from each of the above, this prompts the
guestion, can a @onvenience-freebrisk-free rate be estimated?.

Of wacdudest view is that making an adjustment for c o n v e n i would ke,
difficult to implementd We do not agree with that assessment. The latest literature
provides estimates for a O6convenience

t

he

6tru

premi umi

from the government bond mar ket -freadrisler der

free rate. We observe the following on the latest academic evidence on
convenience premiums:*

A Estimates for the convenience premium are produced without relying on any
specific model of risk (and are therefore are not reliant on the accuracy of a
particular theory);

A Estimates are driven by high-frequency observations from financial markets;

Estimates are produced for a range of time-periods, providing information on
how such values change over time, as well as providing long-term averages;
and

A Specific estimates are available for the UK.

Given these observations, we consider that the estimates that are now available
provide robust evidence that can be used for the addition of a convenience
premium.*> We therefore consider that the most appropriate approach for
estimating the risk-free rate where index-linked gilts are being used as the proxy is
as follows:

>

YQI @ QDO MO GOQQaE & 0 Qe fIQR @A &

In Figure 19 above we set out the latest evidence on ILG yields, showing that the
20-year yield for June 2022 on average was -0.98%. To estimate the risk-free rate
a value for the convenience premium is therefore required. In Figure 20 below we
set out estimates from the latest academic evidence.

4 Focusing on van Binsbergen et.al (2022) and Diamond and van Tassel (2021), both of which use the same
methodology.

4 We note that the publication of this research post-dates PR19.
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Figure 20 Convenience premium estimates

Study Market Time-period Estimate (bps)
van Binsbergen et.al (2022) us 2004-2018 40bps
Diamond & van Tassel (2021) UK 2005-2020 38bps
Diamond & van Tassel (2021) us 2005-2020 35bps
Diamond & van Tassel (2021) Euro area 2005-2020 24bps

Source: van Binsbergen et.al (2022), Diamond & van Tassel (2021)

Note: Diamond & van Tassel estimates are based on 2-year maturities

From this table we see that estimate for convenience premiums are consistent
across markets. With average premiums in a tight range from 24bps to 40bps, with
the UK at the top-end of that range. Using long-term averages such as this is
consistent with OGtérm finangisg infthe seater.“*on | ong

Importantly, Diamond and van Tassel (2021), which provides UK specific estimates
of the convenience premium, find that the US does not earn an unusually large
convenienceyield. Thi s directly addresses Ofwatds conce
yield may be a US specific phenomena due to its role as a global reserve currency.

The estimates set out in Figure 20 are based on comparisons to short-term
government bonds, this is because options market contracts, which form the basis
of the techniques used in these studies, are only available across a certain range
of maturities. However, based on the ranges of bond maturity considered in the
papers, we note that the estimates produced do not appear sensitive to changes
in maturity.*” For this reason we consider they remain appropriate if applied to
longer-term maturities of government debt.

Based on this evidence, we consider if a methodology based on index-linked gilts
is being used, then a convenience premium of 40bps should be added.

Forecasting approach

Throughout this report we are focused on the WACC for the 2025 to 2030 period.
There is therefore a question aboube whet her
combined with forecasts in order to derive a value for that period.

For the risk-free rate, a forecasting tool that has been applied by a range of

regulators, including Ofwat historically, are forward rates. Forward rates use

information embedded with the yield curve to infer market expectations for future

interest rates. Despite their use by many practitioners and regulators, the accuracy

of forward rates as a predictive tool has been questioned. Of wat 6 s Dr aft
Methodology also questioned the accuracy of forward rates i finding that they have

overstated rates when compared to observed values in recent years.

The CMA in the PR19 re-determinations did not utilise forward rates due to similar

concerns. Speci fically, t he CMA st atste that inhat , it he
subsequently flat or falling markets they are likely to give an actively misleading
i nput into “ny estimate. o

46 Diamond and van Tassel (2021) also find that that convenience yields have mostly unaffected by COVID.
47 For example, see Table 1 of van Binsbergen et.al (2022).
4 CMA (2021), PR19 re-determinations final report, para 9.234
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We agree that forward rates are not an accurate guide to the future, however, we
are concerned that both the observations from Ofwat and the CMA are derived
from a period of very low interests. We therefore consider it is premature to rule
out use of forward rates at this stage given the changing monetary policy
environment i as evidence from the next several months may not be consistent
with observations from the pre-PR19 period.

We do not apply a forward rate in our estimates of the risk-free rate in this report,
but recommend that the evidence on forward-rates is reviewed between now and
PR24.

Inflation adjustment

As set out in the inflation section, we assume for PR24 that a long-run assumption
for CPIH will be 2.0%, and assume that a long-run RPI-CPIH wedge, consistent
with 20-year financing, for PR24 will approximately be 30bps.

Conclusion on risk-free rate
To estimate a range for the CPIH-deflated risk-free rate we combine two data
sources.

In Figure 21 below, we set out estimates of a CPIH-deflated risk-free using the
method based on a ILG proxy with the addition of a convenience premium
estimate. As shown, the output from this method is a risk-free rate of -0.28%.

Figure 21 Risk-free rate estimate by method

Parameter ILG + convenience premium
ILG yield (RPI) -0.98%
RPI-CPIH wedge 0.30%
ILG yield (CPIH) -0.68%
Convenience premium 0.40%
Risk-free rate (CPIH) -0.28%

Source: Frontier calculations

The other data source we draw upon is AAA corporate bond proxy data which
produces a range of 0.89% to 1.04%. Recognising any potential liquidity and/or
default premiums associated with corporate bonds of this rating,*® we take the
lower of figure of 0.89%. We then symmetrically deduct 40bps. This produces an
upper bound figure of 0.49%.

Combining these two we estimate a risk-free rate range of -0.28% to 0.49%.

4 Academic evidence suggests that these premium for very high quality debt are modest.
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Total market return

Draft methodology proposals

In the Draft Methodology, Ofwat proposes deriving a range for the Total Market
Return (TMR) using ex-post and ex-ante historical approaches. Ofwat also sets
out that forward-looking techniques should not form the primary basis by which
TMR is estimated. Ofwat also highlight that it proposes retaining a focus on the
fixed-TMR approach.

With regards to ex-post historical approaches Ofwat proposes using long-run
equity returns deflated by outturn CPIH and modelled estimates of that time series.
This includes the latest ONS back-casts for CPIH that were released in May 2022.
Ofwat also set out a preference for using values that are consistent with an
investment horizon of around 10 to 20 years and using arithmetic averages from
overlapping holding periods i noting some concerns with non-overlapping periods.

Our approach to TMR

Overall approach

Average market returns over a long period of time have been observed to be
broadly stable. In the light of this, the primary approach that UK regulators have
consistently relied on to estimate TMR is averaging historical stock-market returns
over a long period, to provide a robust and stable forward-looking view on what
level of return the typical market investor requires. We consider this method is
appropriate and have adopted in our previous work in UK regulated sectors.

By relying on long run evidence, rather than seeking to draw inferences and take
difficult judgements over how to interpret short run volatility, regulators have been
able to create a reasonably stable and predictable approach to estimating TMR.
This has helped to build investor confidence and lead to both more stable hill levels
and a lower cost of capital over the long term.

We therefore consider that Of fecagodasfixeeppr oach

TMR approach that is informed by ex-post historical equity returns.

Estimators of historical returns

There is now a long-standing regulatory precedent for estimating historical returns
using a range of different methods. This includes both a range of different
estimators and averaging/holding periods.

To us it seems sensible and prudent to consider a range of measures, since we
consider that no single measure is superior to any other in all regards. Reliance
on any single one seems to us to require an undue level of confidence that one
approach is right and all the others are wrong. We nevertheless observe,

consistent with Of wat -0wrlagpwoavevages may suffdr a t

from small sample size issues which may limit its reliability.

We therefore look at the results from the Blume, JKM unbiased, JKM (MSE),
Cooper estimators, overlapping and non-overlapping averages, as well as the

t

he
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DMS adjusted estimator. With regards to holding periods, we look at 5, 10 and 20
years. We consider it appropriate to consider a 5-year holding period, alongside
10-year and 20-year holding periods. This is because there is good evidence that
equity shares that are publicly traded have an average holding period of around 5
years, at least for the regulated utility shares.

Deflating historical equity returns

In order to convert the observed nominal returns to real returns data on historical
inflation is required. For PR19, and other previous regulatory decisions, there was
a number of choices regulators had to make regarding which inflation index to use
for which time period. These choices were linked to data availability and the need
to express historical real returns on a basis that is consistent with how the RCV is
indexed 1 which was a mix of RPI and CPIH at PR19.

For PR24 Ofwat is proposing full indexation of the RCV to CPIH, this means that
the TMR needs to be expressed in CPIH-deflated terms. The conversion of
historical time series to CPIH-deflated terms back to 1950 has been made
substantially simpler by the recent publication of new ONS back-casts of CPIH data
back to 1950 (previously data was only available to 1988). We concur with Ofwat
that this new back-cast series should be used as the basis for deflating historical
equity returns from the present to 1950. We no longer consider it necessary to
consider RPI data with the complete indexation of the RCV to CPIH.

For data prior to 1950 there has been substantial discussion of the different inflation
indices that are available. For data prior to 1950 we use the CED (Consumption
Expenditure Deflator) series as this is consistent with past approaches of
regulators.

Estimating TMR for PR24

In Figure 22 below we show the outputs from the different estimators and holding
periods that we analyse. These estimates draw on 122 years of nominal stock
return data.*® The result is that our TMR estimates sit in a wide range of 6.3% to
7.4% in CPIH terms. This relatively wide range is, however, not ideal for the
purpose of identifying an appropriate level of the cost of equity for PR24 business
plans. We therefore look more closely into the evidence base, in order to identify a
narrower range.

%0 Data from 1900 to 2019 is drawn from the Credit Suisse Yearbook, data for 2021 and 2022 is nominal total
returns from the FTSE All-Share index. In recent years nominal total returns from the FTSE All-Share index
have tracked the nominal returns from the Credit Suisse Yearbook extremely closely.
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Figure 22 CPIH deflated long-run equity returns
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Source: DMS, Bloomberg, ONS, BoE, Frontier Analysis
Note: CED inflation index used until 1950, CPIH inflation used post 1950

At the lower end, we identify the JKM (MSE) estimator assuming a 20-year holding
period as being an outlier relative to the other values. We therefore exclude this
data point which results in a low end value of 6.7%, which is supported by three
other data points.

At the higher end, we acknowledge even though we see merit in including evidence
from a wide range of estimators, including the Cooper and DMS averaging
methods, we note that these have received less attention from the CMA. We are
therefore careful in selecting a high end value that is supported by numerous data
points - as we did with the lower end of the range. Based on the outputs in Figure
22 we therefore select an high end value of 7.3%.

We therefore estimate a CPIH-deflated TMR range of 6.7% to 7.3%. A key reason
that this range is greater than previous ranges estimated by regulators is that the
CPIH series from the ONS produces a lower annual inflation rate than CPI. This
means that CPIH deflated returns are greater than CPI deflated returns. This CPIH
series was not available at the time of PR19 or the PR19 redeterminations.
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7. COST OF EQUITY T DE-GEARING AND
RE-GEARING OF BETA

This section discusses the issue of de-gearing and re-gearing in the beta
estimations and our preferred approach for estimating the cost of equity. This
process is also referred to as re-levering and de-levering and we use the terms
interchangeably.

What is de-gearing and re-gearing?

Regulators collect raw equity beta values from selected beta comparators, adjust
for the effect of financial leverage by de-gearing them into unlevered betas, form a
judgement on the appropriate level of the unlevered beta, and then re-gear this
preferred unlevered beta back to the assumed notional gearing level of the price
control.

This is standard corporate finance practice when estimating beta using a sample
of comparators with different gearing levels in order to make like-for-like
comparisons.

The de-gearing and re-gearing procedure is predicated on the Modigliani-Miller

(MM)t heory which states that, under AdAperfectly
default premium, etc.), the cost of capital of a company does not depend on its

financial leverage, i.e. the WACC should remain broadly constant with respect to

gearing.

The Harris-Pringle formula

In reality it is clear that the conditions assumed in the original MM theory does not
hold in the case of UK regulated utilities, as the cost of debt is higher than the risk-
free rate. As a result, the WACC increases with gearing using the original MM
formula.

UK regulators choose an adapted version of the original MM formula, which is
called the Harris-Pringle formula. This includes a debt beta in the formula.

This means that for the WACC to be flat, the cost of debt = rfr + debt beta x ERP.
In other words, the Harris-Pringle formula allows market risk in the debt spread.

So the Harris-Pringle formula goes some way to addressing the concerns with the
original MM formula, in that it takes account of systematic risk associated with
corporate debt. But as set out below, it does not account for the default risk
premium.

Regul at or svath theoHarasePringls formula

The cost of debt estimate based on UK utility bond yields in reality often exceed
what is implied by the application of the CAPM formula (i.e. that the cost of debt
should equal the RFR + debt beta x ERP). This is the case in recent price controls
from Ofgem, Ofwat and the CMA.
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This is not surprising, as the utility bonds carry a level of default risk commensurate
with their credit rating, and therefore command a default premium.

As a result, Harris-Pringle still leads to an increasing WACC with an increase in
the gearing level. This also explains why:

A The WACC increases more strongly when higher embedded debt cost is
included in the WACC calculation, as the resulting cost of debt is even
higher, making it further away from the Harris-Pringle level implied by the
CAPM formula shown above.

A The WACC increases less strongly when a higher debt beta is assumed,
as this increases the CAPM cost of debt estimate, bringing it closer to the
actual cost of debt, and hence closer to consistency with Harris-Pringle.

A The WACC increases less strongly when a higher RFR is assumed, as
again this increases the CAPM cost of debt estimate, improving the
consistency with Harris-Pringle.

Regulators, including Ofwat, are therefore concerned that using the Harris-Pringle
to de-gear and re-gear the equity betas of GB regulated utility companies could
potentially over-estimate the cost of capital.

Relevant considerations that regulators have missed

Regul at or 6 s ¢ o n cRringle formalaleatinyg ¢o a Higher WIAGC at a
higher gearing ignore two important elements of the GB regulatory regime. These
are tax costs and the regulatory construction of RCV. We explain below that when
these two considerations have been taken into account, it is not clear that the
Harris-Pringle formula is necessarily leading to over-estimation of the allowed
returns.

Corporate tax

MM theory assumes no financing costs but also no tax. The violation of the first
assumption is causing the WACC to increase in gearing, but the violation of the
second assumption is causing WACC to decrease in gearing. In other words, this
is why the cost of capital in reality is often not a flat line, but a U-shaped curve with
an optimal level being somewhere between 0% and 100%, shown in the figure
below.
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Figure 23 Shape of the WACC curve when MM assumptions are violated
1

Financial managers are

At low gearing levels, tasked to ensure that the

the tax benefit may company is operating at

dominate the financing the most efficient level

costs (optimal gearing).
WACC

As gearing levels go
up, default premium
and cost of debt goes

up, dominating the tax
benefit.*

Gearing

Note*: ~ We have not discussed here the prospect of the cost of debt increasing significantly at extreme high
levels of gearing, which is what drives the WACC curve strongly increasing at the right hand side

The current debate on whether or not the de-gearing and re-gearing procedure
increases the allowed return by increasing the gearing ratio does not taken into
account the effect on the cost of corporate tax. This is because the return earned
by shareholders are taxable whilst the return earned by debt holders are tax
deductible. The higher the gearing ratio, the higher the tax deduction (absent any
thin capitalisation rules), and this is especially true when the cost of debt is high.

If this is factored into the trade off on the notional gearing level, it is not clear that
a lower notional gearing is always more cost effective, despite the Harris-Pringle
increasing WACC issue.

Difference between RCV and EV

The reason why we de-gear with a lower gearing and then re-gear with a higher
one is because the observed beta needs to be de-geared at the observed market
gearing based on the Enterprise Value (EV), whereas the re-geared equity beta
needs to reflect the RCV®! gearing for the notional company.

The perceived problem with the Harris-Pringle formula (i.e. that it leads to an over
estimation of the WACC) only arises because notional gearing (typically 60%) set
by regulators is higher than the observed EV gearing of the UK peer group of listed
companies (Ofwat PR19 ¢.55%).

However, it is overly simplistic to state that regulators have produced a higher
estimated WACC by assuming a higher than actual level of gearing for the listed
companies.

The observed gearing is measured on the beta based on market value of capital,
and notional gearing is set in relation to the RCV. When market value of the capital
is higher than the RCV, which has been the case in recent years, the observed
gearing is lower than the notional gearing, even if the two are equivalent. We note
that regardless of the potential reasons causing the higher MAR, the concept here
applies.

51 RCV or Regulatory Capital Value is also referred to as RAV (Regulatory Asset Value) or RAB (regulatory
asset base).
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In fact, the actual RCV gearing level of the listed companies are close to
(sometimes higher than) 60%, despite the fact that the observed market value
gearing is lower.

Figure 24 Observed market gearing vs actual RCV gearing

Gearing Observed market gearing Actual RCV gearing

uu 50% >60%

Severn Trent 50% >60%
Source: ;)é)zsgrved gearing values at Ofgem RIIO-GD2 FD, RAV gearing figures taken from Ofwat RCV update

The estimated WACC is transformed to a different value (in this case higher) by
converting the observed market gearing level to the RCV gearing level, but this is
to account for the fact that in UK regulated utilities the allowed return is awarded
to the RCV and not to the market value of capital.

This would be comparable to awarding a WACC based on observed market
gearing level to a capital base valued at market level.

Figure 25 Allowed return on EV and RCV
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Source: Frontier Economics, for illustrative purposes only.

The market WACC may be lower with a lower observed EV gearing in this setting,
but the required return would be the market WACC multiplied by the market value
capital (the Enterprise Value). The latter is bigger than the RCV, which is what is
causing the EV gearing to be lower than RCV gearing in the first place.

In absolute value, the allowed regulatory return calculated by the RCV multiplied
by the (higher) regulatory WACC is more comparable to the required return based
on the market value figures.
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It is important to note that this mechanism works symmetrically. If the EV is lower
than the RCV, then the current de-gearing and re-gearing procedure would lead to
a lower WACC at notional RCV gearing than observed EV gearing.

Note here we do not discuss the potential cause of the EV being larger than RCV,
which some regulators have argued in the past could have been caused by the
allowed return being too high. We discuss this in the section on MAR cross checks
in detail and explore why we do not agree with this statement. However, the
analysis above only refers to the concern of any overestimation of the WACC due
to the de-gearing/re-gearing procedure given the fact that EV is high than the RCV.

In our view, taking into account the relevant GB regulatory circumstances such as
the tax benefit and the difference between EV and RCV one cannot definitively
conclude that the increasing WACC with gearing phenomenon caused by the
Harris-Pringle formula overestimates the cost of capital.

Of wat 6s proposed sRiihglke formolaissieo

Notwithstanding the above explanations, Ofwat has commissioned a discussion
paper authored by Mason and Wright, published in 2021. The paper proposed a

number of opti on<rtimngtl ee pffwdrl reimd, of whi ch

as a candidate for adoption in its PR24 draft methodology consultation (labelled as
option 3). In addition, Ofwat has also constructed its own alternative formula which
attempts to make the WACC fully invariant to gearing by tweaking the debt beta
levels (labelled as option 2).

We list all three options Ofwat listed in its consultation below.

Option 1: Maintaining the PR19 approach: this involves adopting the same de-
levering and re-levering approach used at PR19.

Option 2: Adopting a more consistent CAPM-WACC: under this approach
Ofwat would set debt beta at the level which would make the CAPM-WACC
calculation fully invariant to gearing.

Option 3: Setting the notional gearing equal to listed companies' market
gearing: this approach resolves any potential inconsistency by removing the need
to make a de-levering and re-levering adjustment.

Our assessment

We assess Ofwatds option 2 and 3 initthis

is the more straightforward option.

Ofwat proposed option 3

This option is one of those proposed
setting the not i onal gearing equal to |listed
gearing). Of wedolves ang gotertial incorsistendy by removing the

need to make a de-levering and re-levering adjustmentd

There is nothingt h e or et i c avithithys agpwactn and we recognise that it
is conceptually correct to de-gear and re-gear using EV, and not book value.
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However, as explained above, we do not consider that there is currently any
finconsistencyo in the way de-gearing and re-gearing is done. The difference
between the EV and RCV creates a difference in the WACC estimate, this same
difference is also present in the capital base, to which the WACC is awarded. It
can be considered as an automatic adjustment consistent with the GB regulatory
regime which only rewards the RCV with an allowed return and not the market
value of the asset. It is therefore arguably more appropriate for the notional gearing
to reflect the RCV gearing rather than EV gearing of the notional company.

Furthermore, adopting this proposed option 3 would constrain the regulator in its
assessment of notional gearing. Going forward, notional gearing would need to be
tied to the financial structure of a small number of peers, each of which may be
taking choices based on their circumstances, which may not be representative of
the wider utility sector or optimal for the industry as a whole. Ofwat should also
remember that for the non-listed companies, this adjustment would not be within
their control to eliminate even if they wanted to because the entire calculation
would be based on listed companies in the sector.

Therefore, in our view, it is not clear at all that this option is superior to the current
method.

Ofwat proposed option 2

This option is proposed by Ofwat and is based on the belief that the WACC should
be invariant to the gearing so it seeks to force this relation by using the debt beta
in the Harris-Pringle formula as a balancing figure. However, such a method suffers
from a number of flaws:

A First of all, the same arguments against option 3 explained above apply to a
large extent to option 2 as well, i.e. the increasing WACC does not necessarily
|l ead to an over esti mati on, so Of wat b6s star
fixed and that WACC should be invariant to gearing is simply not proven.

A Second, Ofwatodos proposal to makingthe WACC i nv:
WACC to be CAPM compliant. In other words, this method is indirectly
estimating the debt beta using the observed yield on new debt, and an estimate
of the default premium, equity risk premium and risk free rate. This method is
therefore extremely sensitive to these other parameters. As we show below
simply by varying the risk free rate assumption, the resulting debt beta can be
significantly outside a reasonable range of values.
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Figure26 Debt beta i mplied Of wa titld diffeemt BFR(

Debt beta

0.40
0.35 m

0.30

0.25 "

0.20
0.15

0.10
-3.50% -2.50% -1.50% -0.50% 0.50% 1.50% 2.50%

Risk-free rate

Source: Frontier analysis

c.0.2 to 0.35 when the RFR moves towards 1.5%. We note that this would be
hi gher t hementQrileweset égaity beta estimate, and clearly implies
implausible interpretations of the relative riskiness between debt and equity in
the CAPM framework. Since an RFR level close to 1.5% is not entirely unlikely
in the future if monetary policy continues to tighten, we caution the use of such
a method which can easily be regarded as producing counter-intuitive results,
therefore producing more problems than it purports to solve.

Finally, apart from the uncertainties in the parameters of the WACC formula
that could derail the interpretation of the debt beta in what is essentially a goal-
seek operation, the added parameter in this approach i the default premium i
itself is open to a lot of estimation measurement error. For example, this method
depends on the estimates of default probability and the loss given default for
the corporate bond. In the fixed-income bond valuation industry, these are
some of the most important parameters for analysts to continue evaluating on
a daily basis. It is highly questionable to simply take the estimate from one
credit rating agency given at one particular time for one particular market, while
in reality bondholders will undertake their own proprietary analysis and there
are a host of credit rating agencies who all independently produce different
estimates for different markets, and these also vary over time.

If Ofwat introduces such a method at PR24, it can only increase regulatory
complexity, because from now on the probability of default and loss given
default would become a new parameter of contention, in addition to all of the
other parameters in the WACC calculations. Given the significance of the
parameters on the result, Ofwat would invariably find itself arguing against
companies and their advisors on what the most appropriate credit rating
agency/market/time period should be used. Given the purpose that this method
is supposed to serve, it is not clear if that would be an efficient use of regulatory
resource for PR24 and beyond.

A Third, it can be seen that Of wat 6s il lustratd.i
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In light of all of the above reasons, we believe that option 2 suggested by Ofwat is
not preferrable to the current PR19 method, because it is complex, unpredictable,
whilst attempting to provide a solution to something that is not necessarily a
problem in the first place.

Further, it is important to recognise that the de-gearing and re-gearing method
used in PR19 (and before) only produces higher WACC in gearing if the cost of
new debt is lower than the cost of embedded debt, and if the EV is higher than the
RCV. These two conditions are capital market dependent and are not an intrinsic
feature of the GB regulatory regime. When these conditions are not fulfilled, the
de-gearing re-gearing procedure would actually produce decreasing WACC in
gearing.

We urge Ofwat to reconsider its position to making adjustments to the well
understood and well-established de-gearing and re-gearing procedure, because it
currently does not look text-book perfect. In our methodology, we have therefore
adopted the traditional Harris-Pringle formula throughout the rest of this report.
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8. COST OF EQUITY T BETA ESTIMATION

Unlevered beta

In this section we set out our approach and estimation of the equity beta and
therefore ultimately the unlevered beta. This section is organised as follows:

A First, for each of the technical decisions involved in equity beta estimation, we
summar i se Of wa appresach mr PR24 she delevant regulatory
precedent from PR19 and our estimation approach.

A Second, we present our results from the estimation across different
comparators, windows and averaging periods. We then interpret our results in
the context of setting a forward looking beta for the 2025 to 2030 period.

Draft methodology proposals and our estimation approach

At PR19, both Ofwat and the CMA selected an unlevered equity beta of 0.29. The
beta was chosen within a range of betas estimated using a regression based
approach and data for Severn Trent (SVT) and United Utilities (UU).

At PR24 Ofwat intends to follow a similar approach to estimate a range of equity
betas. To implement its approach, Ofwat would need to make some technical
decisions around several key areas:

A Selection of comparator set;

Data frequency;

Length of estimation window;

Length of averaging period; and

De-levering equity beta.

> > >y >

We have used a similar OLS approach to Ofwat, where we regress changes in
total returns against changes in overall market returns. We summarise below
Of wat 6s pr op qtherdevantrggulatosy precedent and our approach
in relation to each of these key areas.

Selection of comparator set

At PR19, Ofwat and the CMA both limited their samples to SVT and UU, with Ofwat
noting that including Pennon (PNN) and other utilities would introduce fi a
componentof non-wat er sect or .°tInis PR24 DraftrMethodalogys 0
Ofwat intends to place most weight on data from these two companies. However,

it noted that PNN, fhas since June 2020 been a 'pure-play’ water company
following its disposal of Viridoroso will review whether to include their data in the
final methodology.®?

Our comparator set is made of the 3 UK listed water companies. In line with
regul atory precedent and Ofwatdés proposed app
obvious comparators given they are 'pure-play' water companies. As PNN owned

52 Ofwat, PR19 Final Determinations i Allowed Return on Capital Technical Appendix,p.62
%3 Ofwat PR24 Draft Methodology, Appendix 11, p14
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a non-regulated business before June 2020, we recognise that the beta of PNN
before June 2020 might have been affected by the non-regulated business.
However, we still consider it useful to consider this evidence, rather than entirely
discarding it.

We consider that more weight can be placed on PNN beta estimates for shorter-
term regression windows where all, or a significant proportion of, the data has been
drawn from the period following the sale of the waste business. This is because
data from this period will reflect pure-play water business risk. Where beta windows
are longer term or involving several years of averaging, we treat PNN outputs with
more caution. We also note that at the point that the PR24 determinations are
made the relevance of PNN as a beta comparator would have increased further
and therefore it makes more sense to include it in the comparator set at this stage.

Data frequency

Equity beta can be estimated using different frequency of return measure. For
example, daily, weekly, or monthly returns have been reviewed by regulators
previously, and in some instances quarterly returns have also been considered.

At PR19, both Ofwat and the CMA used daily, weekly and monthly data in their
estimations of equity beta. However, in the PR24 Draft Methodology, Ofwat stated
that they intend to use only daily betas since i | ower f estmatase(aq vy
weekly and monthly) are less precise as they are based on fewer data points; tend
to be more volatile; and are subject to the deference day effect@>*

We agree that, overall, daily betas tend to avoid these issues as these are
estimated using a large enough sample size (at least 480 data points if a 2-year
estimation window is considered), and daily beta estimates do not suffer from
reference days issues.

Evidence from weekly and monthly betas could also be taken into account if
appropriate weight is given to this evidence to account for the issues outlined
above. For example, when using lower frequency data (e.g. monthly returns) it is
appropriate to give more weights to results estimated over a larger estimation
window. Reference day issues can be mitigated by taking average of betas
estimated over different reference days (i.e. over-lapping samples). We therefore

do not consider that weekly and monthly evidence should be &ér uload out 6

principle, but agree there are advantages to using betas derived from daily data.

Estimation windows and averaging periods

The raw equity beta regression can be estimated over different estimation
windows. The resulting betas can then also be averaged over time over different
averaging periods.

At PR19, Ofwat used 1, 2 and 5-year estimation windows. In determining a point
estimate, Ofwat relied on daily betas estimated using a 2-year estimation window
on the basis that this would provide sufficient data points®® and include recent data.

54 Ofwat PR24 Draft Methodology, Appendix 11, p14

% If using a 2-year estimation window, the regression of daily returns includes about 480 data points (20
working days per month times 24 months). Instead, a regression of weekly return includes 96 data points (4
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It also noted that this approach had historically been a good indicator of betas in
the succeeding 5 year period.*®

However, the CMA disagreed with relying on a 1-year estimation window on the
grounds that this could be too short-term and subject to noise.>” It therefore
considered 2, 5 and 10-year estimation windows and 1, 2 and 5-year rolling
averages. In its PR24 Draft methodology, Ofwat appears to agree with the CMA
approach to estimate betas using 2-year, 5-year, and 10-year estimation windows.
However, they did not comment on the use of averaging periods in the new
methodology.

There is trade-off between capturing recent market conditions, as well capturing
information from more recent regulatory methodologies, and having estimates that
are subject to short term market volatility, which may not be reflective of the market
more generally. For example, spot estimates vary between days and weeks so
using a short term averaging period or estimation window, such as one year, can
impact the beta estimations. Likewise, there are also limitations with using longer
windows, such as 10 years. Long windows avoid the issue of short term volatility
but may also be less reflective of the recent market conditions.

The other important consideration in terms of the estimation window is the impact
of the COVID pandemic. A global systemic shock such as COVID can have a
significant impact of beta estimates for a sector. For regulated assets i like utility
companies i they will often be less volatile than the market overall during these
shocks with the result that the betas estimates will be depressed. This is not, in
itself, an argument for excluding these shocks from the sample, since the
performance of a sector during periods of shock is an important determinant of its
risk profile for investors. Nevertheless, with beta estimation windows of between
2 and 10 years it is important to consider whether the COVID pandemic could be
biasing the estimate by placing too much weight on a period of global systemic
shock.

We note that in the PR24 Draft Methodology, Ofwat consider pandemics to be fi a

clear example of a systematic riskWehose rele
consider there is substantial uncertainty over the likelihood and systematic impact

of future pandemics. Nevertheless, we agree with Ofwat that excluding pandemic

related data or appl yC@wD abfefsepcotkeed 6 wedi agthat s c rteoa
selectivity and mis-calibration risks. Therefore, we do not exclude or apply bespoke

weights to the underlying returns data. Instead, we favour considering longer

averaging periods such as 5 and 10 years which include the COVID affected data

but also account for longer run trends. That way the impact of the pandemic is not

ignored, and allows for the placing of pandemic affected data into a wider context.

Given that there are advantages and disadvantages associated with both short and
long-term estimation windows and averaging periods, it is reasonable to consider

weeks per month times 24 months), and a regression of monthly returns includes 24 data points (equal to
the number of months)

% Ofwat, PR19 Final Determinations i Allowed Return on Capital Technical Appendix,p.65.

57 CMA, Anglian Water Services Limited, Bristol Water plc, Northumbrian Water Limited and Yorkshire Water
Services Limited price determinations: Final report, p.859

%8 Ofwat PR24 Draft Methodology, Appendix 11, p16

frontier 61



frontier

Cost of capital for PR24

a range of estimation approaches before coming to a conclusion. We therefore
present 2, 5 and 10 year windows covering spot rates, 2, 5 and 10 year averages.

De-levering equity beta

In order to convert raw equity beta estimates into an unlevered beta, we de-lever
using the observed gearing from the comparators. Where gearing is expressed as
net debt to enterprise value. This is consistent with the approach taken by both
Ofwat and the CMA in their PR19 determinations (further rationale for adopting this
approach was set out in the preceding section). We match gearing to the
regression window being used e.g. a 5-year average gearing figure to de-lever a
raw equity beta from a 5-year regression window.

Results

The table below shows our estimates of unlevered betas based on raw equity betas
de-levered using observed gearing.

Figure 27 Daily Unlevered Betas

) Averaging Average of
Window period uu SVT PNN Water'

Companies
2 year Spot 0.23 0.23 0.27 0.25
2 year 2 years 0.25 0.26 0.29 0.27
2 year 5 years 0.27 0.28 0.32 0.29
2 year 10 years 0.28 0.30 0.33 0.30
5 year Spot 0.25 0.26 0.28 0.26
5 year 2 years 0.26 0.27 0.30 0.28
5 year 5 years 0.30 0.31 0.34 0.32
5 year 10 years 0.28 0.29 0.32 0.30
10 year Spot 0.28 0.29 0.32 0.29
10 year 2 years 0.27 0.29 0.32 0.29
10 year 5 years 0.27 0.28 0.31 0.29
10 year 10 years 0.28 0.29 0.30 0.29

Source: Frontier Economics

The short-term (spot and 2 year averaging periods) estimates appear to be lower
than the longer term estimates. This appears to be, in part, driven by the recent
COVID period where we would expect utility stock betas to be lower.

With regards to setting an overall range based on the estimates presented, we
think it is reasonable to use the 5 and 10 year averaging periods to inform the
upper and lower bound of this range. This approach takes into account the
possibility of future events such as COVID while also taking into account other
sources of risk that may impact the betas in the upcoming pricing period. Given the
focus on longer term averages, we have used the estimates form UU and SVT to
inform our range since PNN has only beena @ u r e watera&gmpany since June
2020.
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This approach, using 2, 5 and 10 year windows and 5 and 10 year averaging

periods, gives a range of 0.27-0.31 for the unlevered beta and an average of 0.28.

Therefore, this estimate is consistentwithb ot h Of wa't a estimatelofe CMAO s
0.29 in PR19. If we consider PNN on the same basis, we get a range of 0.30-0.34

with an average of 0.32. This gives us confidence that the upper end of the range

is still a reasonable estimate for the water sector as a whole.

For the purpose of developing a reasonable final range for CAPM estimation we
have symmetrically truncated our range to 0.28-0.30.

Figure 28 Range of beta estimates using 5 and 10 year averaging periods

Frequency United Utilities Severn Trent Pennon UU and SVT
Daily 0.27-0.30 0.28-0.31 0.30-0.34 0.27-0.31
Source: Frontier Economics
Debt Beta

In this section we set out our approach and estimation of the equity beta. This
section is organised as follows:

A First, we summari se Of wat 6s proposed appro
regulatory precedent from PR19;

A Second, we outline our approach to estimate the debt beta using data on bond
returns;

A Finally, we present our results from the estimation across different
comparators, frequencies, windows and averaging periods. We then interpret
our results in the context of assessing Of wat 6 s assumptdadam of t he
the upcoming pricing period.

Of w aproposed approach at PR24 and relevant regulatory
precedent

In PR19, Ofwat commissioned Europe Economics (EE), who used a
decomposition approach to provide an estimate of the debt beta. This resulted in
a point estimate of 0.125. Although the CMA took account of this evidence, it noted
that At he debt mbasureaandihas a delativdlyismall effect dn dhe
overal |l * Ba#s&Cod the evidence presented by both Ofwat and the
disputing companies, the CMA set a range for the debt beta of 0.05 to 0.10, with a
point estimate of 0.075.

In the PR24 proposed methodology, Of wat 6 s pr ef ewhickeidcallappr oach
Amor e c oCAPN-WA @ @uould set debt beta at the level which would make
the CAPM-WACC calculation fully invariant to gearing.®® Ofwat showed, using
PR19 final determination values in a nhumerical example, that this approach this

% CMA, Anglian Water Services Limited, Bristol Water plc, Northumbrian Water Limited and Yorkshire Water
Services Limited price determinations: Final report, paragraph 9.517.

0 Ofwat PR24 Draft Methodology, Appendix 11, p 20
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leads to a debt beta of 0.216.5* However, Ofwat notes that this approach i mi g h t
not be supported by statistical evidencebo

Our estimation approach

In the Section above wereviewed Of wat 6 s pr o-lewerin@gdndre-leveringl e
indetail. Setting out why we Ioposedappraachc er ns r eg
in the Draft Methodology. | n t hi s report we adopt what Of wa
which is to adopt the same de-levering and re-levering approach used at PR19.

We therefore focus on estimating a debt beta using an approach which is
consistent with how equity beta is estimated. We consider that debt beta estimated
using regression techniques are more likely to reflect the systematic risk that debt
assets face than indirect methods decomposing the cost of debt into components.
This direct approach to estimating debt beta is typically a key source of evidence
when estimating debt betas for regulated companies.

We have run OLS regressions using the total returns of bonds issued by
companies in the water sector against FTSE All-share total market returns. Given
the similarities in approach, this estimation method requires similar technical
decisions to be made as with the equity beta estimation. Below we summarise
each of these in turn.

Selection of comparator set

As we are basing estimates of equity beta based on the listed water companies,
for consistency, we also draw our debt sample from the same companies.

To create a sample of debt instruments we also need to select which bonds should
be chosen to estimate the debt beta. In order to choose which bonds to include in
our sample for each company, we filtered by the following criteria:

A The bonds had to meet a minimum liquidity score as measured by Bloomberg;

A The bonds had an amount outstanding of above £250m, as a further criteria
linked to liquidity;

A The bonds were issued in GBP to be consistent UK based index used in the
regression; and

A The bonds were issued before 2016 to provide enough data for the regression
analysis.

We chose these criteria for several reasons, the main one being that the bonds
must be traded frequently in order to measure the changes in price over time. If
this is not the case then we cannot accurately measure how the total returns vary
with changes in overall market returns.%?

61 Ofwat PR24 Draft Methodology, Appendix 11, Table A1.2, p 21
62 Ofwat PR24 Draft Methodology, Appendix 11, p 24

8 Using this criteria, we identified a total of 16 bonds for UU and SVT. Using the above criteria, there are no
PNN bonds that are liquid enough to meet the threshold. However, we have included one bond for PNN as
estimating a debt beta for all 3 companies will help inform the overall assessment.
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Selecting Frequency of Data

Similar to the equity beta estimation, the data used in the debt beta estimation can
be based on different frequencies; daily, weekly or monthly. While it is also
important to make sure that there is a large enough sample size in the regressions,
it must be noted that bonds are often less liquid than stocks. This has been noted
by others such as the CMA who have said fiDebt
measure thanequitybet a, as bonds are | es% well traded

We are therefore more cautious about using daily data from instruments that are
more thinly traded than equities, even with the liquidity filters we have applied. We
propose to use weekly and monthly estimates instead. To minimise the effects of
the lower sample size, we have excluded the short term monthly estimates such
as the 2 year window spot estimate that is based on a regression sample of only
24 observations. We are also able to mitigate issuessuc h as t he fAreference
ef fect o b purestimatesager timeglifferent days of the week and month.

Estimation windows and averaging periods

When considering the length of estimation windows, it is important to note that
there is generally a shorter time series of historical data available bonds compared
to stocks i this because bonds have a finite contractual term. Therefore, we have
not used 10 year averaging periods/windows since there is insufficient data.

Results

The table below shows the range of our estimates of betas. Ranges are derived
across different estimation windows and averaging periods.®® Detailed tables of
betas that show how the ranges have been derived can be found in Figure 30 and
Figure 31. Out of the range of bond estimates available for each company, we have
presented the 25" and 75" percentile estimates for each
Frequency/Window/Averaging period combination. This provides a range that is
derived from all bonds in the sample while excluding any outliers. The exception
to this is Pennon where we only have one bond estimate so the 25" and 75%
percentile estimates are the same.

Figure 29 Debt beta estimates

Three company average
25% Percentile 0.02
75% Percentile 0.06

Source: Frontier Economics

Note: The range for Pennon is the same for both the 25" and 75" percentiles since there was only one bond
that could be used for the estimation

If we take the average across companies, we get 0.02 for the 25" percentile bond

and 0.06 for the 75™ percentile. This provides us with a sensible range to estimate

the forward looking debt beta since this is a combination of betas that have been

5 NATS (En Route) PIc/CAA Regulatory Appeal: Final Report, p13.22

% The range of daily betas is derived across all estimation windows and averaging periods. For weekly and
monthly betas, we have calculated the range of the average of the weekly and monthly betas across
reference days. We have excluded monthly betas estimated over a 2-year window because of the small
sample size.
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estimated using multiple bonds, frequencies of data, windows and averaging
periods. In order to avoid creating an unhelpfully wide range we select a single
debt beta value of 0.05 as the point estimate in our WACC estimation.

Figure 30 25" Percentile Debt beta estimates

Window  Averaging Frequency uu SVT PNN Average
Period
2 year Spot weekly -0.32 -0.05 -0.05 -0.14
2 year 2 years weekly 0.06 0.06 0.05 0.05
2 year 5 years weekly 0.04 0.05 0.03 0.04
5 year Spot weekly 0.06 0.05 0.03 0.04
5 year 2 years weekly 0.07 0.06 0.05 0.06
5 year 5 years weekly 0.03 0.02 0.00 0.02
5 year Spot monthly - 0.07 0.02 -0.06 -0.04
5 year 2 years monthly 0.05 0.10 0.08 0.08
5 year 5 years monthly 0.05 0.10 0.08 0.07

Source: Frontier Economics

Figure 31 75" Percentile Debt beta estimates

Window  Averaging Frequency uu SVT PNN  Average
Period
2 year Spot weekly -0.15 -0.00 -0.05 - 0.07
2 year 2 years weekly 0.09 0.14 0.05 0.09
2 year 5 years weekly 0.07 0.10 0.03 0.07
5 year Spot weekly 0.10 0.11 0.03 0.08
5 year 2 years weekly 0.10 0.13 0.05 0.09
5 year 5 years weekly 0.07 0.05 0.00 0.04
5 year Spot monthly -0.03 0.04 -0.06 -0.02
5 year 2 years monthly 0.10 0.22 0.08 0.13
5 year 5 years monthly 0.10 0.20 0.08 0.13

Source: Frontier Economics

As shown, The 25" percentile estimates are generally greater than zero and below
Of wa PRLS estimate of 0.125. The 75" percentile estimates are also, on
average, lower than Of wat 6 s PR19 aadlbulone drd lawar thannthe
0.216 estimate that Ofwat derived using their preferred approach for PR24.Our
estimate is therefore significantly lower than the assumption Of w a prapased
approach in its Draft Methodology. This estimate, which estimates the debt beta
directly using a range of available data, highlights the assumption Ofwat is making
on debt is unsupported by market evidence. We also note that the debt beta implied
by Of wat s met hodol ogy c oul dreelbrate inereases,
creating a further gap between its proposed approach and statistical evidence.

While this estimate is lower than the most recent Ofwat final determination in PR19,
it is consistent with historical regulatory precedent. In their determination, the CMA
used a range of 0.05 to 0.10 for PR19 whilst Ofwat used a debt beta of zero at
PR14.

higher
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9. COST OF EQUITY RANGE

Cost of capital for PR24

In this section, we bring together evidence from the preceding chapters to estimate
the post-tax cost of equity. We also consider issues regarding a point in the cost

of equity range and the use of cross-checks.

Re-levering the beta

In the previous section, we set out estimates for the unlevered beta (0.28 to 0.30)
and the debt beta (0.05). In order to convert these inputs into an equity beta
assumption for PR24, we re-lever them using the assumed notional gearing of

60%.

Consistent with our approach to de-levering, in order to re-lever we apply the same

approach as PR19, which uses the Harris Pringle formula.

Figure 32 below sets out our estimates for the asset beta and equity beta. The
asset beta range we estimate is 0.31 to 0.33 and the equity beta range we estimate

is 0.69 to 0.74.

Figure 32 Re-levered equity beta estimate
Parameter Low High
Unlevered beta (A) 0.28 0.30
Debt beta (B) 0.05 0.05
Observed gearing across the sample (C) 53% 53%
Asset beta (D = A + B*C) 0.31 0.33
Notional gearing (E) 60% 60%
Equity beta (F=[D 1 E*B]/[1-E]) 0.69 0.74

Source: Frontier calculations

Cost of equity range

In the table below we set out our estimate of the PR24 cost of equity range of
4.54% to 5.54% (post-tax, CPIH). The equivalent figure estimated by Ofwat at
PR19 was 4.20%, and the equivalent figure estimated by the CMA for the PR19

re-determinations was 4.73%.

Figure 33 Cost of equity range

Parameter Low High
Risk-free rate -0.28% 0.49%
Total Market return 6.70% 7.30%
Equity Risk Premium 6.98% 6.81%
Equity beta 0.69 0.74
Allowed return on equity 4.54% 5.54%

Source: Frontier calculations

One key reason for an increase relative to those PR19 estimates is the increases
in interest rates that have occurred, and are expected to occur. All else equal, a
higher risk-free rate figure increases the allowed return on equity where the equity
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beta is lower than one and a constant TMR approach is taken. Another key reason
for an increase is the new evidence on CPIH that has become available since
PR19. The historical evidence on CPIH inflation is lower than previous estimates
of inflation over the same period, resulting in a higher estimate of real historical
equity returns.

Cross-checks to the cost of equity

In the Draft Methodology, Ofwat sets out that it considers there is an important role
for Market-to-Asset Ratio (MAR) analysis as a cross check. It highlights that there
is readily available data from share prices and private transactions on MARs.
Specifically, Ofwat proposes that such evidence could be used to support
adjustments to the CAPM-derived point estimate for the allowed return on equity.

In Annex C we discuss in detail our concern on the proposed use of MAR evidence
and propose alternative ways to interpret market evidence on valuation of shares.
We also propose other cross checks that regulators should take into account if
evidence such as MAR is to be included as a cross check.

We recognise the need for cross checking the COE estimate from the CAPM
exercise, as these are based on a certain branch of finance theory with
assumptions that may not necessarily hold in real life. We consider it good
regulatory practice for the regulator to impose some real-life cross checks on the
its CAPM estimates.

Our main concern with the proposed use of MAR, however, is the prior belief that
it should be 1 if the price control settlement is fair and that investors are not
expecting the company to outperform regulatory allowances. Although this is true
in theory, asset valuations in the real world fluctuate due to a host of reasons that
have little to do with the fundamental intrinsic value of the assets. If the underlying
assumptions of the prior belief that MAR should be 1 were all fulfilled, we would
not observe short-term stock market fluctuations, market sentiment, momentum,
bull markets and bear markets. Since we do not live in a world where these
assumptions are fulfilled, any cross check that is built on the premise that MAR
should equal 1 has therefore little meaning.

However, this is not to say valuation of regulated utility companies is not an
important parameter for the regulator to monitor. But still, valuation is only
meaningful when it is measured in relative terms, i.e. in comparison with
benchmark companies, sectors or the wider market. To that end, we have
proposed alternative ways for Ofwat to keep an eye on the valuation of water
companies, by looking into standard forms of valuation metrics (such as price
earnings ratios, etc.), which allows this relative comparison (MAR is not
comparable to other companies that do not have RCV or RAV).

In addition to these more standard valuation metrics, we also propose Ofwat to
look at two other cross-checks. These are Dividend Growth Models (DGM) and
long-term profitability assessments.

A DGM is a well-established market valuation based method to estimate an
implied cost of equity, and does not require the assumption made in the MAR
analysis. We consider DGM a superior market value based cross check than
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MAR. However, much like MAR, the DGM cross check is also subject to the
same limitations as MAR in the sense that the result is based on short-term
market valuation data and can fluctuate significantly. It is therefore important
that the regulator does not put undue weight on these cross checks, either MAR
or DGM, otherwise there is a risk of shifting the regulatory principle from a long-
term focus into a short-term one.

The long-term profitability cross check is something that we propose Ofwat to
look into as a cross check on the allowed returns for PR24. This cross check
simply examines the historic profitability (measured in accounting metrics such
as Return on Equity) of comparable sectors and the wider market as a whole,
to understand the environment that the regulated utilities operate within.
Profitability of companies may not be equivalent to expected return for investors
in real life, even though economic theory suggests that this should be the case.
We propose this as another real-world cross check, to see if the allowed return
set by regulators are actually in line with the level of profit that companies have
been making in the recent history.

Results of our additional cross checks

Some of our suggested cross checks do not provide a directly comparable range
for the cost of equity estimation, but instead a real world check to see if the
valuation or profitability of regulated water companies are in line with expectations
when compared to benchmarks. However, none of the result of our cross checks,
including our DGM cross check which does provide a directly comparable range,
suggests that the cost of equity estimated by the CAPM method either by Ofwat at
PR19 or by us in this report can be considered too high.

Unlike the MAR analysis which only shows by how much the companies are
valued above its RCV, our relative valuation analysis shows that the valuation
of regulated utilities moves in line with wider market and sits where one would
expect regulated utilities to sit within the wider market. There is very little
evidence in this relative valuation analysis that suggests that regulated utilities
are outperforming the rest of the market. (see annex C for more detailed
analysis and explanations)

Figure 34: CAPE and Cyclically Adjusted EV/EBITDA, UK networks vs P25,
P50 and P75 of CAPE of other FTSE 100 companies
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Source: Bloomberg, Frontier Analysis

A The DGM cross-check indicates an implied cost of equity of 5.4%-5.9% (based
on water companies only) in our base case scenario for long-term growth. In
the most conservative scenario considered, which assumes no real dividend
growth in the future, the evidence suggests an implied cost of equity for the
water companies of between 4.6%-5.2%, with a mid-point of 4.9%.
Further mor e, based on todayés dividend and
cost of equity to be equal to the 4.19% assumed by Ofwat at PR19, the long
term real dividend growth would have to be -0.35% to -1.61% for regulated
utility companies in our sample. A negative long-term real dividend growth from
the current nominal dividend yield of 4%-5% levels would imply a decrease in
the RCV or operating profit of the companies in the long term, which is clearly
in contradiction to the general expectation that the water sector will continue to
grow in order better tackle environmental issues and cater for the growing
population.

A Our assessment of long-term profitability suggests that market-wide profitability
has not fallen with the falling interest rates, and profits in the wider utilities
sector have been high relative to O f w aRR&9%sallowed return on equity. The
figure below shows the trend in (nominal) return on common equity for UK,
European and US utility sector indices, between 2002 and 2021. The figure
shows volatility in profitability year-on-year (particularly for the UK).

Figure 35 Trends in nominal return on common equity for UK, European
and US utility indices
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Source: Frontier Economics analysis of Bloomberg data
Absent from the figure is a severe secular downward trend in profitability. This
is an important insight and reveals that the accounting profitability of listed utility
businesses has not trended downwards to a significant degree (see annex C
for more detail on our profitability cross check).

What weight should Ofwat put on cross checks?

No cross-check is perfectly robust, which is why they can only provide a secondary
evidence base to help the regulator assess how its CAPM COE range relates to
certain perspectives of the real world. Over reliance of certain cross checks,
particularly those based on short-term market valuation of the assets, such as
MARs especially when combined with an unrealistic prior belief, can lead to greater
risks for the sector in the long run, to the detriment of customers.
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Reliance on cross-checks introduces a new form of regulatory discretion into
determinations, i.e. how to interpret noisy, volatile and potentially contradictory
cross-check evidence.

A This in and of itself could dent investor confidence and make the sector less
attractive for investors. This is particularly critical in the current environment
when substantial investment is needed in the water sector.

A And it is implausible to say that regulators would use cross-checks
symmetrically and would draw on them to increase the allowed returns if the
numbers run in the other direction. Over time this would lead to censored and
asymmetric outcomes.

it is important for Ofwat not to lose sight of the actual purpose of the COE
estimation, which is to set an appropriate profitability for the regulated companies.
This is not synonymous with calibrating the price control to deliver certain levels of
investor valuation (which is the primary concern of the MAR cross-check). Ofwat
cannot control the valuation levels of the regulated water companies in reality, no
matter how hard it tries, because markets do not always price stocks at their
fundamental value. If policy objectives are aimed at achieving certain pre-
conceived theoretical valuation levels, Ofwat would face legitimacy challenges if
and when high valuation conditions reverse. For example, in a scenario where the
economy is in a recession and MAR is lower than 1, through no fault of the price
control settlement, these policies would imply the opposite results putting upward
pressure on the implied cost of equity in an environment where Ofwat may find it
less justifiable to increase the allowed returns above values suggested by long-
term methods such as CAPM.

For all these reasons, UK regulators have always consciously avoided using such
short-term market-implied evidence to set the allowed equity return. Ofwat is
among these regulators, which is why it should continue to use long-term evidence
as its primary evidence for setting the COE and should not rely on cross checks
based on short-term valuations to set the point estimate in the range.

Point in the range

Of wat 6s Draft Methodol ogy propoemmeforhat t hey
the allowed return on equity based on combining the high and low range for the
CAPM parameters i as we have done above.

Ofwat also proposes that that it would ordinarily use the midpoint of this range for
the point estimate, and considers that there should be a high evidential bar for
moving away from a central estimate, and that this evidence should come from
cross-checks.

Generally, we consider it appropriate that regulators aim up when setting a point
estimate for the WACC allowance, rather than selecting the mid-point of the range.
This is due to the fact that estimating the WACC involves a considerable amount
of uncertainty, and costs associated with under- or over-estimating the WACC are
asymmetric. This is due to the consequences of setting the WACC too low, which
is likely to cause under-investment in the networks and asset base and potentially
disruption to service, are greater than the consequences of setting the WACC too
high.
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As discussed in the market context section, there is continued reason to believe
that this asymmetry will be present for PR24. The scale of financing the sector
needs in the next several years will be linked to the challenges the sector has to
deal with. The scale of these challenges is evident from the Water Resource
Management Plans (WRMPs), Drainage and Wastewater Management Plans
(DWMPs) and from the latest strategic priorities guidance given to Ofwat, which
includes:

A Delivery of net zero operational carbon emissions by 2030;

A Delivery against government targets in the 25 year Environment Plan, including
returning 75% of river bodies to their natural state;

Resilience to a one in 500-year drought by 2040;
Halving of leakage from current levels by 2050;
Reduction of PCC to 110 litres per day 2050; and
Achieving greater flood resilience.

> > >y >

I n addition the industry wil!/ need t
target of reducing combined sewer overflows (CSOs) by 80% by 2050.

The level of investment in the water sector was also one of the main areas that the
CMA considered was likely to make aiming-up necessary in its work for the PR19
redeterminations. In addition to that point, the CMA also emphasised:

A Uncertainty around the distribution of the different WACC parameters; and
A Financeability.

Taking all of the above into account, in its final PR19 decision, the CMA concluded
t hat fithere are a number of benefits

equity above t he ikobtluded with aiming w 25bps mapee .

the mid-point of the range on the cost of equity.

Regarding points on financeability, it is too early at this stage without company
business plan data to comment on the relationship between this and the point

(0]

O/ =

nvest

estimate on the cost of fing qmethodolpgy isBajyea | | vy,

determined, and many important details including the calibration of performance
commitments are not finalised, there is still uncertainty about what an appropriate
point in the range would look like.

Nevertheless, what is clear at this stage is the potential scale of financing the sector
will require to meet customer and government priorities, and the asymmetric risks
associated with this in setting a cost of equity that is too low.

86 CMA, Anglian Water Services Limited, Bristol Water plc, Northumbrian Water Limited and Yorkshire Water
Services Limited price determinations: Final report, paragraph 9.1402.
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10. ESTIMATING THE WHOLESALE WACC
Applying a single wholesale WACC

As in previous price controls, Ofwat has proposed that a single wholesale WACC
be allowed and applied commonly across each of the four wholesale controls at
PR24.

Each of the four wholesale controls will have its own level and profile of risk, each
driven by a number of underlying characteristics. In theory, therefore, a separate
cost of capital could be set to compensate for the impact of different risks faced
under each of the wholesale controls.

A full analysis of the extent to which there are any systemic differences in the way
that risks are addressed under the current economic regulation across each of the
four wholesale controls is outside of the scope of this report. Conceptually,
however, the appropriateness of any regulatory options for addressing any
differences in the distribution of risks for each of the controls will depend on the
nature of each of these different risks, based on the following characterisation:

A Risk characterised by the design of the regulatory framework. The design of
the regulatory framework and the allowances made within the framework for
any given price control may introduce risks. These risks can therefore be
minimised/reduced through designing the regulatory framework and/or setting
allowances differently.

A Inherent risk. This captures any risks that are associated with the operational
activities of companies in delivering water and/or wastewater services, and will
be driven by factors outside of the regulatory design in the sector, such as
uncertainty in outcomes.

In essence, Ofwat can therefore potentially make decisions to affect the risk and
return profile through the use of three approaches:

1. Through the regulatory settlement for each of the four wholesale controls,
i.e. by adjusting cost allowances, PC targets and ODI rates. This option
directly addresses any skewness in the profile of returns, but can also
compensate for additional volatility in returns for each of the controls.

2. Applying risk sharing mechanisms, for example cost sharing rates, or the
use of caps and collars and/or reopeners. This option is particularly
effective at addressing any additional volatility of returns for each of the
controls.

3. Adjusting the allowed rate of return. This option compensates for additional
volatility (even after any risk-sharing).

We would expect Ofwat to consider and assess the use of these different
regulatory options at PR24 to ensure that there is not any persistent skew in the
returns under each of the controls. This assessment would need to focus on how
the regulatory allowances and targets are set for the different services and also
address any differences in the degree of risk in delivering different services.
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In principle, while Ofwat coul d compensate for a skew in
under per f or ma n daheoughv endadjestingnt to the allowed rate of return

(option 3 above), it is generally better practice to address the source of any skew

in risk, rather than try to compensate for this through the rate of return. It is the

r e gul autydoreissre adistomers only pay for efficient costs, including cost of

capital.

On this basis, we support Ofwatods view that a
for all of the wholesale controls.

However, we note one consideration with respectto Of w a tropcosal ip the PR24
Draft Methodology to adopt an average revenue control for the bioresources
control. This approach represents a move towards opening up the bioresources
segment to competition, and may therefore need to be further reviewed at PR29.
For example, an approach more akin to the retail segment may need to be applied,
with an adjustment made to the appointee WACC to address any additional
systematic risk for this part of the business.

Retail margin adjustment

In setting a single wholesale WACC to capture risk across each of the controls
(including household retail), an adjustment is required to the allowed returns to
reflect that companies are compensated for retail risk through the retail return, i.e.
the appointee WACC needs to be adjusted to isolate and deduct any components
of the retail margin that double count compensation for systematic retail risk.

We agree with the high-level approach adopted by Ofwat and the CMA at PR19 to
estimate the retail margin adjustment, i.e. that the retail margin adjustment be
estimated as the retail margin less the cost of fixed asset and working capital
financing.

In estimating a retail margin adjustment to the return to apply at PR24, we therefore
adopt this same high-level approach, using the data and assumptions set out in
Figure 36 below. However, this information reflects that available from PR19, and
therefore will be subject to further change as updated information becomes
available for the 2025-2030 period.

In the absence of further information, at this stage we assume the same retail
margin of 1.0% as at PR19. However, we will review in further detail, in particular
in consideringt he f i ndi n gssownfreviewrof thefretad mavgin for PR24,
which we understand it will publish with the WACC estimation in the Final
Methodology. We expect that the retail margin will differ from that at PR19 to reflect
underlying market changes.

Based on arguments made by various parties as part of the appeals to the CMA at
PR19, we have also considered the approach to the estimation of the working
capital requirements, in particular with respect to debtor and creditor days. As set
out by Ofwat in its corrections as part of its CMA submission, we agree that the
calculations of the required revenues for return on working capital should reflect
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both debtor and creditor days.®” In the absence of forecast data for PR24 on

companies expected debtor/creditor days,at t hi s stage we have reta
assumptions from PR19 of a lower and upper bound of 14 and -3 net debtor days

respectively. However, we expect that this will likely need further updates for PR24,

with a key driver of any change being increases in meter penetration over the

period. 8

Based on this approach and assumptions, we estimate a retail margin adjustment
to the appointee WACC in the range of 7-9 bps. However, as set out above, this
represents a preliminary estimate based on currently available data. It is therefore

subject to further updates following Of wat s
and data shared as part of companieso6 busine
2023).

57 We note that the CMA in its PR19 redetermination set net debtor/creditor days to zero to reflect that it
Afseel s] no need to assume that a notionally efgéicient compan
the costs of financing working capital balanceso

% Metered customers pay in arrears, while unmetered customers pay in advance
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Figure 36  Estimation of retail margin adjustment (nominal)
Component Calculation  Ofwat PR19* CMA PR19 Frontier Frontier sources
estimates estimate PR24
estimates
Fixed asset balance A 386 386 356 2025-2030 forecasts
(average over 5-year from PR19 FD
control period)) financial models
Cost of financing B 5.02% 5.26% 5.14% / Estimate of vanilla
fixed assets 5.74% appointee WACC
Required revenue C=AxB 19 20 18/20
for return on fixed
assets
Average annual net D 14 /-3 0 14/-3  As described in text,
debtor days above. Data from
c omp arPRBs
revised business
plans
Average annual E 11,989 - 12,561 2025-2030 forecasts
turnover from PR19 FD
financial models
Days in year F 365 - 365
Average annual G = (DIF) x 460 /-99 - 482/-103
working capital E
requirement
Working capital H 3.06% - 3.06%  Assume same as at
financing rate PR19 based PR19
revised business
plans
Required revenue I=GxH 14 /-3 0 15/-3
for return on
working capital
Total retail-specific J=C+lI 33/16 20 33/17
capital costs
Allowed revenue K 93 93 91  Assume in line with
apportioned to PR19 data based on
households PR19 FD financial
models
Required revenue L=K-J 60/ 77 73 58/74
for additional
systematic risk
Average RCV M 84,125 84,125 82,594 2025-2030 forecasts
from PR19 FD
financial models
Required revenue N=L/M 0.07% / 0.08% 0.07% /
for additional 0.09% 0.09%

systematic risk

Source: CMA (17 March 2021) Anglian Water Services Limited, Bristol Water plc, Northumbrian Water Limited
and Yorkshire Water Services Limited price determinations: Final report, p.1028; Frontier Economics,
based on source data listed in table

Of wa ¢$idckided as part ef dstsebohiss®rsto thenCMA for the PR19

Note: *Thi s

reflects

redeterminations
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11. PR24 WACC ESTIMATE

Our WACC estimate for PR24 is summarised in Figure 37 below. Overall, we
estimate a vanilla wholesale WACC for the water sector in the range of 3.01% to
3.58%. The increase in the WACC relative to that allowed at PR19 is driven mainly
by the increase in the cost of equity, with the upper bound of our cost of debt range
in line with that allowed at PR19.

Figure 37 PR24 cost of capital estimate (CPIH, real)

PR24 estimate PR19
Parameter Lower bound Upper bound allowance
Gearing 60% 60% 60%
Risk-free rate -0.28% 0.49% -1.39%
Total Market Return (TMR) 6.70% 7.30% 6.50%
Equity Risk Premium (ERP) 6.98% 6.81% 7.89%
Unlevered beta 0.28 0.30 0.29
Debt beta 0.05 0.05 0.125
Asset beta 0.31 0.33 0.36
Notional equity beta 0.69 0.74 0.71
Allowed return on equity 4.54% 5.54% 4.19%
Ratio of new to embedded debt 20% 20% 20:80
Cost of new debt 2.19% 2.19% 0.53%
Cost of embedded debt 1.80% 2.20% 2.42%
Additional borrowing costs 0.22% 0.22% 0.10%
Allowed return on debt 2.10% 2.42% 2.14%
Appointee WACC (vanilla) 3.08% 3.67% 2.96%
Retail net margin deduction 0.07% 0.09% 0.04%*
Wholesale WACC (vanilla) 3.01% 3.58% 2.92%

Source: Frontier Economics, Ofwat PR19 Final Determinations
Note: * We note that Ofwat corrected this value as part of its submission to the CMA, to a range of 0.07%-
0.09%
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12. FINANCEABILITY

In addition to providing an estimate of the PR24 WACC, UU has asked us to
consider issues regarding the funding of real RCV growth and equity financeability
in the context of listed companies, and also consider debt financeability.

In this section we discuss the importance of financeability and broader risks that
Ofwat should consider when assessing the allowed return on capital and the
alignment of risk and return.

The section is divided into three parts. First, we highlight the factors Ofwat should
consider in order to ensure the PR24 methodology supports a range of financing
models by reviewing equity financeability in the context of RCV growth. Second,
we consider what an appropriate equity issuance cost allowance for PR24 is. Third,
we highlight factors Ofwat should consider when assessing debt financeability.

Equity financeability

Draft Methodology proposals

Ofwat has not given detailed consideration to equity financeability and dividends
in the Draft Methodology. There are some remarks regarding Ofwat proposing to
set an assumption for dividends, but it does not propose what those assumptions
will be and also make reference to an expectations that dividend yields will flex in
line with RCV growth.

Connected to this issue, we also note that Ofwat proposes a more restrictive RCV
run-off range, and also, more broadly, make references to an expectation that
equity will play a greater role in the sector.

Factors for Ofwat to consider on equity financeability

We consider that the direction of travel from the Draft Methodology, if combined
with a cost of equity that is set too low could create equity financeability challenges
at PR24. In Annex B we set out in more detail the risks to listed company equity
financeability in particular i taking into account their specific characteristics 1 and
summarise these below.

Overall, we consider there are risks to an approach that is not sufficiently flexible,
and that Ofwat should consider there are factors that can make a difference to how
a range of ownership models in the sector can be supported. We find that
accounting for these factors is important given the benefits derived from the
presence of a range of ownership models. Below we summarise the benefits that
are connected to having some pure-play listed companies in the sector, and the
factors Ofwat should consider in order to continue to support plurality of ownership
models in the sector T including listed companies.

Benefits associated with listed pure-play water entities include:

A Governance i which includes the additional information that listed companies
provide, and differences in governance style that cannot be replicated by
Ofwat.
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Investor base T opportunities for wider ownership can help support trust and
credibility in the sector and different investor bases may help support financial
resilience.

Information i listed companies provide a range of data such as the data that is
used for beta analysis as well as real time information on equity values.

Equity market infrastructure i without listed companies the level of research
and market awareness could fall T making new issues or relisting more difficult.

In order to support these benefits, there are a number of factors connected to listed
companies that Ofwat should recognise:

A

Dividend stabilityi i nvest ors in stocks that f
are likely to favour a degree of dividend consistency, which means Ofwat
should not assume that forgoing dividends or greater variation in dividends is
costless. Nor should Ofwat assume that the impact of greater dividend variation
is equal across the different equity ownership models.

Financing RCV growth i connected to the above, where gearing levels are
maintained, RCV growth cannot be perpetually funded by forgoing or cutting
dividends, which means that appropriate provisions for equity issuance need to
be made i which includes the costs of equity issuance and setting an allowed
return on equity that is sufficient to attract large scale capital, and that considers
the practicalities of raising equity T where repeat issuance may be inefficient.

Marginal cost of equity i it should also be recognised that if the cost of new
equity is higher than the cost of existing equity, then it will increase the average
cost of equity overall.

Lower gearing 1 listed companies have tended to have lower gearing, Ofwat

t herefore needs t o -dizefits@add &f uwle melwo ets

resilience that they perceive.

Building on the above, where new equity is required it is important that appropriate
allowances are made for equity issuance costs. This is discussed in the subsection
below.

Allowance for equity issuance costs

Draft Methodology proposals

Ofwat recognise the need for equity issuance costs in the Draft Methodology.
Namely in situations where RCV growth is significant. However, they do not provide

a

proposed scale for an all owance and

Estimation of equity issuance costs for PR24

When raising equity there are significant costs involved. Companies should be able
to recover an efficient allowance for these costs. Costs include both direct costs i
such as underwriting fees, professional fees, initial listing fees and marketing costs
T as well as indirect costs, such as carry costs.

Carry costs arise as it is efficient to raise equity in larger tranches i for listed
companies it is not practical to return the market multiple times to do smaller rights

it

i nto

& @n ef i
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issues. This means that there is often a delay between the equity being raised and
being deployed in the business.

There is clear regulatory precedent for allowing equity issuance costs. Ofwat
allowed equity issuance costs of 5% of equity raised in PR09 and Ofgem have also
used 5% consistently, most recently in the RIIO-ED2 Draft determinations.®°

This 5% estimate is consistent with literature estimating equity issuance cost.”
However, these only focus on direct costs, so are likely to be an underestimate of
the full cost of issuing equity, since carry costs have not been considered. There
is limited literature available to estimate the cost of carry but we have estimated a
cost of carry of approximately 4%-5%. Further details on the assumptions used to
generate this range are set out in Annex A.”*

While the estimate of the cost of carry is dependent on the investment profile of
the company, and the deposit rate that is available for excess funds, it is important
to make allowance for this and the direct costs associated with issuing equity.
Given the existing precedent of using 5% as the cost of equity issuance does not
appear to include carry costs, which are especially significant for listed companies,
we suggest that it may be useful as a lower bound of the allowance that should be
given to the companies issuing equity, and that an allowance for all costs could be
closer to 9%-10%.

Debt financeability

Draft methodology proposals

The Draft Methodology suggests that the overall approach to assessing

financeability will be broadly consistent with previous determinations. However,

Ofwat also makes some more specific suggestions on what the assessment will

involve, including:

A A proposal that companies target credit ratings of at least BBB+/Baal for the
notional company, and that companies should specify the level of each ratio
they consider is appropriate for that rating.

A A proposal to consider the average of each metric over the price control period,
rather than focusing on individual metrics in a single year.

A A proposal that financeability will assessed on a notional basis.

Factors for Ofwat to consider on debt financeability

Debt financeability is an area that has been discussed at length in previous price
reviews. We therefore focus on some of the principles of approach that we view as
being important to consider, these are:

A Ofwat should consider a range of sensitivities when assessing whether the
headroom in allowances is sufficient for companies to maintain a given rating.
Allowances should also need to consider where ratios are in the band i as

% See Annex A for more detail on previous regulatory decisions.
“For exampl e, AReport on them&psSEmobfh€mnpi &aloproedded to Of ge
"L For details, see Annex A.
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there could be greater ambiguity where ratios are on the cusp between two
rating bands.

Ofwat should consider a range of information regarding cash flow timing, this
includes reviewing the profile of cash flows and ratios, and viewing these
through the lens of rating agencies. We therefore think Ofwat cannot take a
narrow view as is currently being proposed T considering price control
averages | and needs to also consider data through the lens of rating agencies,
which may not align with price control schedules.

That notional exercises should be calibrated on an objective basis, and not

engi neered an achieve an outcome where

Connected to this, it is important that gearing is set on an objective, evidenced-
led basis.

That actual financeability assessments can act as a complement to notional
assessments. For example, we note that the CMA used actual financeability as
a cross-check. Itis actual financeability that will determine the need for potential
equity injections. Furthermore, another consideration is whether actual debt
structure differences (for example, proportion of index-linked debt), even at a
notional gearing assumption, lead to differences in financeability.

That the allowed return is set at a level that can attract the financing required.

On this point, the replies to Ofonmpdpér bighligletthe mb e r

current risk in this area. Namely, we note the responses to the Discussion paper
suggested that the proposals were negative for equity investors. In this report
we also find that Ofwat proposed methodology, which builds on the December
2021 risk and return discussion paper, would likely drive down the allowed
return on equity, with the risk that equity investors will find the water sector less
attractive than before. Ofwat should therefore take on board the points raised
in this paper when developing their final methodology.
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ANNEX A COST OF EQUITY ISSUANCE
RCV growth and notional equity

frontier

There are a number of ways that RCV growth can be funded, for example:

A through raising debt

A through retained earnings; or

A through raising new equity.

Where investment needs are greater and RCV growth is expected to be faster,
then there are limits to the amount of growth than can be funded through retained
earnings. There can also be greater constraints on the retained earnings source of

funding investment for listed companies that are considered income stocks i and
dividend policy, is matched to this investor preference.

Where a company wants to limit increases in its gearing there are also limits to
how much it can use the channel of raising debt. This means that in an environment
of high RCV growth, where notional dividend policy is supportive of listed income
stocks, and increases in gearing are limited, the need for new notional equity needs
to be given full consideration.

Costs of equity issuance

When raising equity there are significant costs involved. Companies should be able
to recover an efficient allowance for these costs. Costs include both direct costs i
such as underwriting fees, professional fees, initial listing fees and marketing costs
T as well as indirect costs, such as carry costs.

Carry costs arise as it is efficient to raise equity in larger tranches i for listed
companies it is not practical to return the market multiple times to do smaller rights
issues. This means that there is often a delay between the equity being raised and
being deployed in the business.

Ofwat recognise the need for equity issuance costs in the Draft Methodology where
RCV growth is significant. However, they do not provide a proposed scale for an
all owance and only i ndi c aToeelptidfoar what sin
appropriate allowance would be we review regulatory precedent below.

Regulatory precedent

In the table below we set out a number of regulatory precedents on allowances for
the cost of equity issuance. As shown, there is a consistent regulatory precedent
for allowing equity issuance costs of 5% of the equity amount issued.

6may 6

82

be



frontier

Cost of capital for PR24

Figure 38 Regulatory decisions including an allowance for cost of equity
issuance

Regulator Price review Allowance

Ofwat PR0O9 5% of equity raised

Ofgem RIIO-1 5% of notional equity raised

Ofgem RIIO-GD2/T2 5% for equity issuance costs associated with
notional equity.

Ofgem RIIO-ED2 DD 5% working assumption in line with GD2/T2.

Source: Regulatory determinations

At PR09, Ofwat included an allowance to recognise the transaction costs
associated with the cost of new equity issuance, calculated as 5% of equity raised.
However, this was only for 3 companies that had the largest RCV growth
assumption. In deciding the allowance, Ofwat cite a report from NERA for Water
UK which estimates the costs to be 5%. This was reached by considering evidence
supplied by companies in consultation and comprised of about 3-4% underwriting
fees and 1-2% other costs such as legal and accounting charges.’”

Building on the approach at PR09, we emphasise that it is important to consider
the role for a range of dividend policies and ownership models in the sector when
considering whether an equity issuance allowance should be provided, rather than
just considering RCV growth in isolation. To provide for the widest range of plurality
in the sector Ofwat could make equity issuance allowances available to all
companies i this would also have the benefit of reducing regulatory risk.

The table shows that Ofgem has consistently recognised the need to provide an
allowances for new equity issuance.

In addition to providing an allowance for the direct costs of issuing equity, we also
consider i t iimortant that companies are compensated for efficiently incurred
indirect costs. One of these indirect costs is the cost of carry, which we review
below.

lllustrative estimate of the cost of carry

Given that existing estimates in previous regulatory decisions and supporting
evidence focus on the direct costs associated with raising equity, we have
estimated the size of the indirect carry costs using an illustrative model (given we
do not yet have PR24 business plan data).

The size of the carry costs is dependent on several parameters for which we have
to make assumptions:

A RCV growth per annum. Given that the need to raise equity is likely to be
when RCV growth is relatively high, we have considered range of RCV growth
rates. For simplicity we assume that the investment profile of the notional
company is smooth, in line with RCV growth but and that as much investment
as possible is funded by equity once it has been raised (to minimise carry
costs).

2 Cost of Capital for PR0O9 A Final Report for Water UK, NERA (2009), p108
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A Cost of equity. We have drawn upon the estimates set out in this report to set
a range of values for the cost of equity.

A Deposit rates. We have tested a range of values given uncertainty around the
trajectory for short-term interest rates (as discussed in the market context
section), these are centred around the expectations from the Bank of England
on the base rate for the 2025-2030 period which is around 2.5% nominal.

The main determinant of the cost of carry is the difference in the cost of equity and
the deposit rate that the company can earn before the capital is deployed.

Given this set of assumptions, we estimate the cost of carry to be around 4-5% of
the value of equity issued.

As the existing precedent of using 5% as the cost of equity issuance focuses on
direct costs, and does not appear to include carry costs, we suggest that 5% can
be considered a lower bound given to the companies issuing equity, and that a
complete allowance for all costs could be closer to 9%-10%.
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ANNEX B EQUITY FINANCEABILITY

In this Annex we consider key issues for equity financeability at PR24. Throughout
we highlight points that are of relevance for listed water companies, and emphasise
risks of adopting a one-size-fits-all approach to equity financeability in a sector that
has a range of ownership models.

This Annex is structured as follows:

A We first outline the draft methodology proposals that relate to equity
financeability;

A We then discuss ownership models in the sector, highlighting benefits that are
derived from having pure-play listed stocks; and

A We conclude with factors Ofwat should consider in order to ensure their
methodology supports a range of financing models.

Draft methodology proposals

Ofwat has not given detailed consideration to equity financeability and dividends
in the Draft Methodology. Ofwat makes reference to the PR19 approach to
dividends i noting that it set out a base dividend yield of 4% as being reasonable
for a company with little RCV growth 7 but does make proposals specific to PR24.
Ofwat notes that, whiére a company must finance material growth of the asset
baseo, then it may need ¢ @fwatalsbunoe brbadlg e di vi den
makes references to an expectation that equity will play a greater role in the sector.

Other proposals in the Draft Methodology also suggest that companies will have
less cash flexibility. Specifically, Ofwat is proposing a more restrictive RCV run-off
range, and highlights that will set out what this range is in the final methodology.

Wealsonote that Ofwatds recent Financi al Resili
proposals for tightening conditions around paying dividends.

Overall, these proposals indicate companies could have less cash flexibility and
will be more constrained in terms of dividends they can pay, particularly where
RCV growth is higher.

Ownership models and benefits from plurality that
includes pure-play listed companies
Ownership models

There are a range of ownership models in the water sector in England and Wales,
and their share of the sector has changed over time. In Figure 39 we set out four
categories of ownership model that have been present in the water sector. These
are:

3 Ofwat PR24 Draft Methodology, Appendix 10, pg.40
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A Listed pure-play water entity i where the majority the entity that is listed is
engaged in regulated water sector activity.

A Listed conglomerate i where the regulated water sector activity is one part of
a larger listed entity that may have activity in other utilities or sectors.

A Private conglomerate i where the regulated water sector activity is one part of
a larger entity that is not listed that may have activity in other utilities or sectors.

A Private infrastructure fund i where the regulated water business, and its
associated corporate structure, is owned by a single or small number of private
infrastructure (or similar) funds and is not part of a larger group.

Figure 39 Sector ownership models

Listed — pure-play Listed Private
water entity conglomerate conglomerate

Source: Frontier Economics

As shown in Figure 39 the proportion of the assets in the sector under the
conglomerate models has shrunk over time. Over time private infrastructure funds
have played a greater role. And in recent years the share of sector ownership in
pure-play listed water entities has remained broadly stable.”

Benefits from pure-play listed companies in the sector

Below we outline the benefits that are connected to having some pure-play listed
companies in the sector, we go on to illustrate the factors Ofwat should consider
in order to continue to support plurality of ownership models in the sector i
including listed companies.

We group the benefits associated with listed pure play water entities into four
categories: governance, investor base, information and equity market
infrastructure.

A Governance -

Listed companies have governance and reporting structures that give the
sector more plurality and provide Ofwat with higher frequency information.
For example, many listed companies have quarterly reporting.

Listed companies may also have differences in governance style and
corporate purpose that cannot be replicated by Ofwat.

" There has been some growth from mergers between listed WaSCs and non-listed WoCs in recent years. For
example, the acquisition of Bournemouth Water and
Viridor also means it now more akin got a pure-play entity.

Bristol
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