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Introduction

1 Introduction
1.1.1 Purpose and scope of this report
Europe Economics has been commissioned by CRU to provide advice on the Weighted Average Cost of
Capital (WACC) for Irish Water (IW) in the context of the current price control (RC3). The previous price
control (IRC2) was initially set for the period from 1 January 2017 to 31 December 2018, and subsequently
extended for a year until 31 December 2019.1
On 31 July 2019 the CRU published a report by Europe Economics, as part of its consultation on the Irish
Water revenue control 2020-2024, with some initial WACC estimates and ranges.2 There followed a
consultation closing 11 September 2019. There was one submission to that consultation that addressed the
WACC: that of Irish Water.
This report produces our final recommendation for the WACC for Irish Water for RC3. In a later phase of
Europe Economics’ work for CRU, we shall consider alternatives to the current regulatory financing models
for Irish Water, as used at IRC1 and IRC2. In the current report, however, we focus on estimating a WACC
for Irish Water on the same broad basis as was adopted at IRC1 and IRC2 (albeit with some methodological
developments, which we shall explain and justify through the report).
The remainder of this section is structured as follows:
•
•
•
•

We provide an overview of previous regulatory decisions for IW in IRC1 and IRC2.
We set out the methodological framework adopted for estimating the WACC in the current report.
We note certain challenges in setting the WACC in Ireland and why best methods here may differ from
elsewhere.
We conclude by setting out the structure of the report.

This report takes account of the comments offered by Irish Water to the CRU consultation, and we refer
and respond to Irish Water’s submission at various points throughout this report.

1.2 Previous decisions (the 2014 and 2016 reviews)
The 2014 and 2016 decisions for Irish Water’s cost of capital were based upon, respectively, Nera’s 2014
Interim Review Assessment, and Europe Economics’ IRC2 WACC Report. These are summarised below.

1
2

CRU (2018), ‘Revenue Control 2 (2017/2018) One-Year Extension’ [online].
https://www.cru.ie/document_group/irish-water-revenue-control-2020-2024/
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Table 1.1: CER/CRU final determinations (2014 and 2016)
2014 determination (IRC1)
Cost of equity
Real Risk-free rate
Equity risk premium
Asset beta
Equity beta
Post-tax cost of equity (real)
Pre-tax cost of equity (real)
Cost of debt
Debt premium
Pre-tax cost of debt (real)
WACC
Notional gearing (%)
Effective tax rate (%)
WACC (real pre-tax)
WACC (real pre-tax) after uplift

2016 determination (IRC2)

2.00%
5.00%
0.30
0.67
5.33%
6.31%

2.00%
4.75%
0.45
0.82
5.90%
6.70%

1.90%
3.90%

1.00%
3.00%

0.55
12.50%
5.00%
5.10%

0.45
12.50%
5.05%
5.20%

Source: NERA (2014), ‘IW Interim Review Assessment’, Prepared for the Commission for Energy Regulation (CER), July 2014; CER (2014), ‘Water
charges plan decision paper’, CER/14/746, 08 October 2014; EE (2016), ‘Consultancy Support for Water Division’; and EE analysis.

1.3 Methodological framework adopted for estimating the WACC in this
report
1.3.1 The WACC-CAPM framework
In line with almost all European regulators, the CRU uses a WACC-CAPM framework for cost of capital
analysis. Within the WACC-CAPM framework (which we discuss formally in the Appendix) the estimation
of the WACC is obtained by estimating separately a series of parameters. These can be divided into two
groups:
•

Generic parameters — these are economy-wide parameters that affect all firms operating in a
geographically defined market. The generic parameters are:
▪
▪
▪
▪

•

The risk-free rate.
The total market return (TMR) and the equity risk premium (ERP).
The inflation rate.
The corporate tax rate.

Company specific parameters – these parameters are idiosyncratic to any given firm or sector in the
economy. They are:
▪
▪
▪
▪

The asset beta.
The debt beta.
The gearing.
The debt premium and/or the cost of debt.

1.3.2 Models and cross-checks for the cost of equity
A regulatory WACC determination is ultimately a policy tool intended to promote regulatory objectives,
balancing the interests of consumers, investors, employees of firms, the environment, the Treasury and other
stakeholders. A determination is a judgement. That judgement is informed by the results of finance models,
but is not typically the mechanical output of any model.
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As noted above, the main workhorse tool informing regulatory judgements regarding the cost of equity in
European WACC analysis is the Capital Asset Pricing Model (CAPM). For some years it was standard to
cross-check the results under a CAPM approach with the results under other modelling approaches, such as
the Dividend Growth Model, the Fama-French Model or the Third Moment CAPM. Over the past fifteen
years, the use of the Dividend Growth and Fama-French Models as cross-checks has tended to fall away, as
they have been considered to produce unreliable results or such wide ranges as not to be informative. Third
moment CAPM models have been considered in very specific circumstances, but rarely carried high weight.
In this WACC study, following that tradition, our cost of equity range will be based on two quite importantly
different modelling approaches. Both approaches lie within the CAPM tradition, but they implement the
CAPM in importantly different ways.
•

•

The first approach (which we refer to as “IRC2-Approach”) is consistent with the approach that the CER
adopted in IRC2. Under this approach the WACC is thought of as an underlying equilibrium parameter,
embodied in the functioning of the economy as a whole. In this approach it is not assumed that the
parameters of the cost of equity can be more-or-less directly observed in financial markets. Rather, they
must be inferred from broad economic and macroeconomic data and from historical experience. A key
advantage of this approach is that the concept most closely reflects the theoretical ideal.
The second approach (which we refer to as “UKRN-Approach”) is in line with the estimation practice
that has come to be adopted, over the past two years, by the UK regulators that are members of the
UK Regulators Network (UKRN)3. Under this approach, it is assumed that individual parameters of the
CAPM can be more-or-less directly observed in market prices, and the model of the cost of equity is
then assembled from these individual more-or-less directly observed components. A key advantage of
this approach is that the answer responds quickly to shifts in financial market data.

We regard these approaches as best seen as different models of the cost of equity, rather than as setting
bounds of ranges for individual components of the cost of equity. That is to say, we do not believe the best
way to use these different approaches is by using one to estimate the risk-free rate and then the other to
estimate the risk-free rate and setting a range from the two, then using the one to estimate the TMR and the
other to estimate the TMR and forming a range for the two. Instead, we use the approaches overall, in a
consistent way, to produce a cost of equity range. Then we compare the ranges from the two models and
form a recommended cost of equity range that is informed by both models — much as if we had been using
a CAPM approach and a DGM approach and those two approaches had produced a cost of equity, we would
then select a range for the cost of equity drawing upon both approaches.

1.3.3 Approach to the cost of debt
There are two broad approaches that can be adopted to the cost of debt. These are termed the “debt
premium approach” and the “all-in cost of debt approach”. Under the debt premium approach, market data
is used to determine the “spread” or “premium” of risky corporate bonds over very low risk government
bonds of equivalent maturities. The yields so produced are then added to an estimate of the risk-free rate
(which may have been determined in the analysis of the cost of equity).
Under the all-in cost of debt approach, yields are estimated directly from the bonds of utilities or comparators
and these yields inform the cost of debt range.
There are two key requirements to note here, which are central to which approach is more feasible:

3

We use the term here to refer mainly to Ofwat, Ofgem and the CAA collectively. Note that the UKRN is a formally
constituted body of its own that produces reports on issues such as the WACC. The UKRN regulators do not
necessarily follow every recommendation of the UKRN.
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•
•

The debt premium approach requires that there is a determined or chosen risk-free rate (or at least riskfree rate range).
The all-in cost of debt approach requires that there be relevant bonds to use to estimate yields directly.

In the UK, there are a wide range of bonds available from water and energy utilities, as well as bonds that
can be considered near-proxies such as the bonds issued by NATS Holdings. In Ireland there are far fewer
utilities bonds, and indeed until recently it has been normal to place considerable weight upon estimates of
yields for bonds from utilities in other countries. Given that other countries might have a materially different
risk-free rate of return, that could mean that these comparators could not be used directly via all-in yields
because that would create distortions arising from differences in risk-free rates. However, ESB now has a
wider range of bonds data available than in the past, and as we shall see we believe it is feasible to use that
data for all-in cost of debt estimation provided we cross-check it appropriately against other Eurozone utilities
bonds yields data.
On the other hand, for the reasons set out above with respect to the cost of equity, in this report we shall
not be attempting to provide a recommended risk-free rate per se, but instead only a recommended cost of
equity. That means that a debt premium approach, if applied here, would take two forms: a debt premium
added to each of the risk-free rates obtained under our two cost of equity approaches.
The value of a debt premium approach, as opposed to an all-in cost of debt approach, depends at least to
some extent upon how confident one can be regarding the risk-free rate. After all, in cases where we do
have relevant bonds that we can observe yields, under the all-in cost of debt approach we can, in a sense,
observe the cost at least approximately directly. (This contrasts with the cost of equity where, by its nature,
we cannot observe the cost ex ante but instead must, of necessity, model it.) So the burden of deviating from
the cost we actually observe (which is likely to be not far from the true cost of debt, even if not precisely it)
should be reasonably high. For some years, as we shall see, uncertainty regarding the risk-free rate has been
quite high. The longer that has continued, the weaker the case for continued sole reliance upon a debt
premium approach has become.
Furthermore, in its GNI PC4 determination, the CER (now renamed the CRU) signalled its intention to move,
over time (albeit not necessarily within one control), to placing greater weight, in its determination of the
cost of debt, upon the all-in market yields as opposed to relying solely upon applying a debt premium to a
notional theoretical equilibrium risk-free rate.In this report we shall consider two main approaches to the
cost of debt, forming our range bearing in mind both of them. One will use the IRC2-approach risk-free rate
from the cost of equity analysis and add a debt premium based on the premium of Irish utility bonds over
Irish government bonds. The second will be based on an all-in cost of debt for Irish utility bonds.
We note, however, a further complication. When determining a regulated WACC, one requires a “thought
experiment”, i.e. a scenario for the competitive structure of the market in which the notional entity, charging
the prices to be set, is operating. Three standard such thought experiments are:
1. The efficient equivalent competitor. One possibility is that the constraint provided by price regulation is
conceived of as the prices that would be charged by a competitor that was broadly equivalent in terms
of business model, age of assets, legacies (e.g. perhaps inheriting a network of pipes built long ago before
modern road and dwelling siting made inserting such pipes much more expensive) and other similar
features.
2. The efficient new entrant. A second possibility is that the constraint provided by price regulation is
conceived of as the price that, in a contestable market, if sustained, would trigger the entry into the
market of a new entrant. Such a new entrant would use the latest technologies and have no legacies
(either positive or negative).
3. The efficiently-operating monopolist. A third possibility is that the constraint provided by price regulation
is to be understood as the requirement to charge only the price that would be charged if the monopoly
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firm were operating and pricing at allocative, productive, technical, dynamic, social and X efficiency, e.g.
if it were a nationalised entity run by idealised benign and efficient bureaucrats.
Each of these three thought experiments has its advantages and disadvantages, and there is no necessity that
they produce different answers. Often regulators will not want to choose definitively between these different
thought experiments, but, instead, will seek to bear each of them in mind in forming an overall balanced
judgement.
An embedded debt approach is best seen as consistent with either the first or third thought experiment (in
each of which there would be legacy costs such as the cost of servicing debts raised in the past), whilst the
use of an up-to-the-minute cost of debt in combination with no embedded debt is best thought of as
consistent with the second thought experiment — the efficient new entrant in a contestable market, with no
legacy costs.4
In sectors such as communications, it is popular to lean more towards variants of the efficient new entrant
thought experiment, given the novel nature of the technologies involved and the fairly rapid turnover through
time. By contrast, for utilities such as water it has often been considered more natural to lean more towards
variants of the first thought experiment.
An implication for CRU to consider is whether, in combination with a switch to an all-in approach to the
cost of debt, it might want to consider also some form of recognition of embedded debt — even if not in the
form of adopting a full-blown embedded debt approach.
One possibility here would be to consider the cost at which Irish Water itself might have been able to raise
debt historically, as a state-owned entity (i.e. the historic average yield on Irish government bonds), then
apply that trailing average to some portion of the debt assumption — e.g. perhaps giving a four fifths weight
to past debt and a one-fifth weight to new debt.
Another possibility (which would be very close to the approach adopted by Ofwat and Ofgem in the UK)
would be to construct or deploy some form of index or basket of utilities bonds yields then apply the trailing
average of the yields in that basket to some portion of the debt assumption — e.g. perhaps giving a four fifths
weight to past debt and a one fifth weight to new debt. This need not in any sense endorse actual borrowing
decisions of Irish Water, since the trailing average would be based on yields that were available in the market
and hence could have been efficiently raised.
We report the results of two such “embedded debt” approaches for reference below. One could imagine
using the historic cost of Irish government bonds for a transitional period, as Irish Water became established
as an independent or quasi-independent entity, perhaps using a current ten-year trailing average of Irish
government bond yields and then tapering this effect off, with new debt gradually taking over through time.
We do not recommend such an approach at this stage (noting that the CRU intends to have a review of the
future approach to the regulation of Irish Water commencing later this year). But we do consider a thought
experiment based on this concept to aid in informing our choice of point estimate within our cost of debt
range.
We note that Irish Water contended that, for utilities, the best approach to the cost of debt is what it
describes as a “long-term historic approach”. It argues this on five bases:

4

We generally consider that, where regulators have not historically adopted an embedded debt approach, it is
undesirable to commence doing so. The use of embedded debt can create tensions with forwards-looking assessments
of operating expenses, and can undermine incentives to control costs efficiently — though this point should not be
overstated as regulators that use an embedded debt approach also have mechanisms to ensure that they take account
only of efficiently incurred embedded debt, an approach we shall adopt here, also. It can also be tricky to time the exiting
from an embedded debt policy, since cycles whereby embedded debt means consumers facing higher prices versus lower
prices rarely mesh neatly with price review periods.
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1. that firms take on long-term debts to approximately match (or at least to reflect) the long lives of utilities
assets;
2. that long-term invariance in regulatory decisions creates certainty and predictability, reducing the cost of
capital;
3. that historic data are actual, whilst predictions of the future are of necessity speculative and uncertain;
4. that short-term data can be volatile, exposing firms and consumers to risk; and
5. that CRU had made previous commitments to a long-term stable approach which, if they deviated from
them now, would be perceived as regulatory opportunism.
We offer some remarks on each of these points in turn.
1. It is doubtless true that firms take on relatively long-term debts. That is why regulatory WACC analysis
typically considers the cost of debt at the ten-year (or sometimes longer) debt point of the yield curve.
But the key question for the price control is forwards-looking — what would the cost of debt be for an
efficient new entrant coming into the market today? It is the costs of and expected returns on that new
debt that determines whether new investment will be funded now and over the period of the control.
Investment decisions made in the past may have been good or bad, either at the time or with the benefit
of hindsight. The regulator is under no obligation to make every investment financing decision be
profitable ex post. Indeed, the debt premium exists precisely because there is some risk of default and the
cost of equity is above the risk-free rate because there is some risk to equity returns (including downside
risks of loss).
2. We disagree that if the regulator were to pre-commit to very long-term WACC figure (eg using the
same number for 30 years) that that would lead to a lower WACC. Quite the reverse. The cycle of price
reviews is a risk mitigant, reducing the risk to firms (and their investors) that market data have moved
adversely (eg that the cost of debt has risen) or that an error by the regulator (eg a miscalculation or a
methodological imperfection) persists for decades. We do not believe that if a regulated entity felt the
regulator’s previous cost of debt decision was markedly lower than that implied by current market data,
that regulated entity would be arguing against a review on the grounds of long-term regulatory stability.
3. It is true that historic data are what has happened whilst the future has not yet happened. But if we have
good reason to believe the future will not resemble the past, it is surely better to do our best to be
speculatively approximately right rather than be concretely and precisely wrong.
4. Short-term data can indeed be volatile, but that applies in both directions. Yields can go down as well as
up, and in recent years have done so frequently. We agree that one should not automatically follow every
twist and turn of market data — and we do not do so. But market debt yields have been very low for
more than five years, and the market evidence is that they are expected to remain low. That cannot
reasonably be characterised as short-term volatility.
5. Our understanding of the CRU’s previously-stated position is that set out and evidenced in this and
previous reports, namely that the CRU has indicated an intention to move, over time, to placing more
weight upon all-in cost of debt evidence, and the associated financial market data, (without necessarily
relying only upon such evidence).
To us, the overwhelming consideration is this. Although the cost of debt, in a CAPM sense, cannot be
absolutely directly observed in market data (because bond-issuers can and do default, there is a difference
between market yields and expected yields; and because default will have some correlation with the economic
cycle, there is a non-zero debt beta), market yields for low-default-risk entities such as utilities provide
something quite close to an actual cost of debt. So if modelled approaches — whether drawn from other
economic evidence or historical patterns — give a very different answer from the market data, we should at
the very least note that, and should probably place some non-trivial weight upon the all-in cost of debt in
coming to an overall judgement.
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1.3.4 The role and limits of regulatory stability
One potential source of risk for regulated entities is regulatory risk – the risk that through methodological
changes, changing judgments, political events or simple errors, the regulator arbitrarily changes the
restrictions placed upon regulated entities in unpredictable ways.
In general, regulators seek to keep regulatory risk low. But they do not and should not seek to do so at the
expense of other key features of the price review process.
For example, part of the reason price reviews exist at all is in order to review and change methodologies and
regulatory judgments, which might otherwise become obsolete through time even in the unlikely event they
were perfect in the first place.
It is also important to recognise that the ability to update methods, interpretations of data and regulatory
judgments is a key protection for regulated entities. Without it, firms would risk being subject to erroneous
adverse constraints for extended periods until those firms finally failed.
Our view is that the various methodologies set out in this report, although they are not all identical to those
adopted in previous reviews, are those most relevant for regulatory consideration in the current Irish
environments. We are not persuaded by the claim of Irish Water, in its Submission to the CRU, that for the
CRU to follow the recommendations set out in our WACC report for the CRU Consultation would be a
regulator making an opportunistic selection of data and methods in such a way as to disadvantage the
regulated entity.

1.4 Challenges in estimating the WACC in the Irish context
As we have noted above, regulators in the UK have switched in recent years to approaches that have been
more driven by financial market data and less driven by general economic data than the approaches that have
come to be adopted in Ireland between 2012 and 2019.
We emphasize again that it would be incorrect to characterize the Irish regulatory model as “backwardslooking”, “long-term” or “focused on regulatory stability”. Irish regulators, like any others, are free to modify
their methodologies at new price reviews (indeed, that is a central purpose of conducting such reviews) and
seek to look forwards in determining price caps.
Furthermore, it is important to recognise that, whereas in the UK, the increased focus on financial versus
economic data has been at least partly driven by a concern that consumers were consistently losing out in
higher prices when regulators considered an “equilibrium approach”, in Ireland the situation was quite
different. Indeed, the types of models developed for the Irish context between 2012 and 2019 were originally
designed precisely in recognition that too great a focus on financial, as opposed to economic, data would lead
to an over- not under-estimation of the WACC.
We can illustrate that point in the following graph.
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Figure 1.1: Irish risk-free rate estimate under a "risk-free rate = 10 year government bond yield"
approach
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We can see from this graph that if Ireland had adopted an approach to WACC estimation whereby the riskfree rate was understood simply as the yield on government bonds, the Irish risk-free rate would have been
above 14 per cent (in nominal terms) at times in recent years. So whilst it is true that, at present, a switch to
a greater focus on financial market as opposed to economic data in setting the risk-free rate for WACC
estimation purposes implies a lower risk-free rate, that is by no means the consistent experience of Ireland
even in the recent past.
We shall see below that other financially-driven parameters (specifically, those lying behind certain Total
Market Return models) would also give much greater volatility in Ireland than in neighbouring countries.
Taking the above considerations together, our view is that this means that approaches that may have merit
in other countries cannot carry sole weight in Ireland. Irish regulatory judgements should be informed by
multiple models and bear in mind the broader economic context. Otherwise Irish regulators become at risk
of chasing the data in a way that would produce paradoxical decisions and excessive utilities pricing volatility.

1.5 Structure
The structure of the report is as follows:
•
•
•
•
•
•
•

Section 2 sets out the key developments since the IRC2 price control
Section 3 addresses gearing.
Section 4 sets out the cost of equity under the IRC2-Approach.
Section 5 sets out the cost of equity under the UKRN-Approach.
Section 6 provides our overall cost of equity recommendation.
Section 7 sets out the cost of debt.
Section 8 provides the overall WACC estimate.
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2 Key Developments since the 2016
Review
This section sets out key issues to be considered in the context of the current price control. These are:
•
•

Regulatory developments in Irish Water regulation;
Macroeconomic outlook in Europe and Ireland;

2.1 Regulatory developments in Irish Water regulation: the new funding
model
In 2018, the Irish Water Strategic Funding Plan set out IW’s multi-year strategic funding requirement of
€11.086bn to 2024, comprised of a €6.119bn investment in infrastructure and assets and €4.941bn in
operating costs.5 The price controls set in IRC3 will be derived in the context of a new funding model for
IW to cover these costs. This funding model was established by the Water Services Act 2017.6 One of the
stated aims of this new funding model is to provide greater certainty about the source of IW’s future
revenue.7 An overview of the new funding arrangement is provided below.

2.1.1 Overview of IW’s new funding model
CRU’s 2018 discussion paper introduced the new funding model that would provide the context for the RC3.
It is useful to reproduce the basis of the approach to setting revenue control here.8 The revenue control in
the RC3 period seeks to ensure:
•
•
•
•

That there is an appropriate, fair and sufficient level of revenue which Irish Water can recover to finance
its regulated activities and duties as the national water and wastewater service provider;
That the work carried out by Irish Water in IRC2 (2017 – 2019) represents value for money and
improved service to customers;
That there is an appropriate level of regulatory stability; and
The appropriate incentives are provided for Irish Water to improve its efficiency and reduce costs.

To describe the changes to the funding model, we begin with a brief description of the previous approach to
funding IW.

2.1.1.1

The previous IW funding approach

From 1 January 2015, IW was funded through government subvention (public funding allocated to IW from
the Government of Ireland), government capital contributions, domestic and non-domestic revenue, and
borrowings.
The level of government subvention was determined by invoicing by IW to the Department for Housing,
Planning and Local Government (DHPLG, previously the Department of Environment, Community and Local
Government) for the purpose of purchasing water. This invoicing took account of: the free child allowance,
5
6
7
8

Irish Water (2018), ‘Strategic Funding Plan 2019 – 2024’ [online].
Government of Ireland (2017), ‘Water Services Act 2017’ [online].
CRU (2018), ‘CRU Discussion Paper: CRU Discussion Paper’ [online].
Bullets are taken from CRU (2018), ‘CRU Discussion Paper: CRU Discussion Paper’, page 1 [online].
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a subsidised water tariff rate, and the cost of capping charges. The non-domestic sector was funded by
revenues from non-domestic customer water charges.
Importantly, under the previous funding regime, IW’s capital programme was funded, in the same way as
many other regulated entities, through a mix of debt, equity (capital contributions provided by government
to IW), and revenue gained from operations. Turning now to the new revenue approach we can see how the
changes to the capital programme funding can have a bearing on the WACC.

2.1.1.2

The current IW funding approach

Under the new funding model, established by the Water Services Act 2017, the domestic water sector will
continue to be funded by government subvention, albeit with small amounts of domestic revenue from
charges for new connections, meter tests, meter reads, and (from 2019) charges for excessive water use by
customers.
IW’s capital programme will be funded through the provision of government equity in the form of capital
contributions and from revenue from operations. Both the government subvention and the capital
contributions will be provided through the budgetary process of the DHPLG. The government has indicated
that it does not expect to be paid dividends, and that instead IW should reinvest any financial surplus in
improving water infrastructure. IW will only be permitted to raise debt against its non-domestic revenues,
which at the time of IRC2 accounted for approximately 20 per cent of its total allowed revenues.9 The
remaining 80 per cent of IW’s revenue was funded by government subvention related to the domestic sector.
Ultimately, the new funding model means that IW is not required to raise debt to provide services to
customers. This means that IW will not have a significant cost of debt. However, as an entity whose source
of approximately 80 per cent of its funding is the government and domestic revenues, the nature of its
revenue risk will diverge from that of other regulated entities which have a more balanced capital programme
funding structure. The next sub-section considers this in more detail, following the summary table of the
previous and current funding methods.
Table 2.1: Summary of IW funding methods
Funding Approach

2015-2017 (previous)
Government subvention.
Government capital contributions.

Sources of funding

Domestic customer revenue.
Non-domestic customer revenue.
Borrowing/debt.

Approximate capital structure

Mix of debt and equity

2017 onwards (current)
Government subvention.
Government capital contributions.
Domestic customer revenue.
Non-domestic customer revenue.
Mostly equity (government capital
contribution)

Source: Europe Economics

2.2 The recent trend in regulatory WACC determinations around Europe
In recent years the trend in regulatory WACC determinations has been decisively downwards. This is
true across sectors and across Europe. We can illustrate that in the following table.

9

CRU (2018), ‘CRU Discussion Paper: CRU Discussion Paper’, page 21 [online].
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Table 2.2: Evolution of regulatory WACCs in various sectors and countries (nominal terms)

CAR (Dublin Airport)
Ofwat (Water)
ComReg (Fixed line)
CAA (Air traffic control)
ANACOM (MEO)

Date of
reference
decision
2014
2014
2014
2014
2017

WACC in
reference
decision
5.80%
6.50%
8.18%
8.82%
9.06%

2019
4.22%
5.25%
6.42%
5.93%
7.40%

Notes: 2019 figures for Ofwat, ComReg and CAA are consultation figures
Source: Regulatory determinations and consultations

The implication of this table for our work here is that the default expectation for this WACC review should
be for a highly non-trivial fall in the cost of capital. Any other outcome would require a strong justification.

2.3 Macroeconomic outlook in Europe and Ireland
In this section we provide an overview of the main macroeconomic developments in Ireland and in Europe,
with a particular focus on the following areas:
•
•
•
•
•

GDP growth
Inflation
Government bonds markets
Monetary policy
Potential impact of Brexit

2.3.1 GDP growth in Ireland and Europe
We shall see in Section 4.2 that there is an intimate connection between the risk-free rate of return and the
outlook for GDP growth. Both the Irish and Eurozone GDP growth rates are potentially relevant.
Based on the most recent European Commission’s Summer 2019 (interim) forecasts the outlook for growth
in the Eurozone over the next couple of years is between 1.4 per cent (the 2020 forecast) and 1.2 per cent
(the 2019 forecast). We notice that the most recent EC forecasts imply a slight downward revision from
those produced in Spring 2019 (namely a downward revision of Eurozone growth for 2020 from 1.5 to 1.4
per cent).
Table 2.3: GDP growth forecasts (YoY%)

France
Germany
Ireland
Italy
Spain
UK
Eurozone

Forecasts in Summer 2019
2019
2020
1.3
1.4
0.5
1.4
4.0
3.4
0.1
0.7
2.3
1.9
1.3
1.3
1.2
1.4

Forecasts in Spring 2019
2019
2020
1.3
1.5
0.5
1.5
3.8
3.4
0.1
0.7
2.1
1.9
1.3
1.3
1.2
1.5

Source: European Commission’s Summer 2019 (Interim) European Economic Forecasts, and Winter 2019 European Economic Forecasts

Despite improving since 2012, potential output growth is still projected to remain below its pre-crisis level.
The most recent assessment of the potential output gap for the Eurozone was published in the Spring 2019
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forecast, which suggests that the potential growth for the Eurozone would remain around 0.4 per cent below
the pre-crisis level.
Figure 2.1: Contributions to potential growth, euro area

Source: Graph I.41, European Commission Spring 2019 forecasts

Compared to its Eurozone partners, Ireland is experiencing — and it is predicted to experience over the
next years — a stronger economic performance. As we can see in Figure 2.2, the year-on-year GDP growth
rate for Ireland is expected to fall from 6.7 per cent in 2018 to 4.0 percent in 2019 and 3.4 per cent in 2020.
This translates into an average expected growth of 3.7 per cent for the period 2019-2020.
Figure 2.2: GDP growth (year-on-year per cent) and forecasts for Ireland, 2007-2020
8.0
6.7

7.0
6.0
5.0
4.0

4.0

3.0

3.4

2.0
1.0
0.0
2016

2017
Ireland

2018

2019

Ireland (Summer 2019 forecast)

Note: 2019-2020 figures (dashed line) are forecasts based on the European Commission Summer 2019 (interim) Forecast.
Source: European Commission Summer 2019 (interim) Forecast.
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2.3.2 Inflation
Our task is to estimate a real-terms WACC. Inflation is therefore not relevant to us in the sense that it
would be were we estimating a nominal WACC, namely to provide an estimate of future nominal returns.
Instead, its role is for the deflating of (typically historical) nominal figures to convert them into real terms.
The ECB’s mandate is to maintain price stability, which it has interpreted as keeping inflation “below, but
close to, two per cent” on a year-over-year basis. Over the last five years inflation has been low across the
Eurozone, and especially in Ireland. The following chart plots the recent annual inflation figures and inflation
forecasts for a number of European countries. We can see that, despite inflation having increased in 20172018 in form the near-zero levels of 2015-2016 inflation forecasts for Eurozone countries in 2020 are all
below two per cent: they range from 1.0 per cent (Italy) to 1.4 per cent (France). Inflation for Ireland is
forecasted to be 1.3 per cent by 2020.
Figure 2.3: Inflation forecasts in Europe
3.0
2.5
2.0
1.5
1.0
0.5
0.0
2015

2016

2017

2018

2019

2020

-0.5
-1.0
France

Germany

Ireland

Italy

Spain

UK

Eurozone

Note: 2019-2020 figures (dashed line) are forecasts based on the European Commission Summer 2019 (interim) Forecast.
Source: European Commission Summer 2019 (interim) Forecast

Compared to other Eurozone countries, the Irish inflation rate has historically been more volatile as we can
see from Figure 2.4 which shows the monthly HICP inflation for the Eurozone, Germany, and Ireland.
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Figure 2.4: Monthly HICP (annual rate of change) for Eurozone, Germany, and Ireland
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Source: Eurostat.

Figure 2.5 reports the monthly HICP figures for Ireland since September 2019. We can see that the Irish
HICP recorded a significant spike to 1.7 per cent in April 2019, inflation over the last year and a half has been,
on average just under 1 per cent. That 1 per cent estimate is CRU’s preferred inflation estimate.
Figure 2.5: Monthly HICP (annual rate of change) for in Ireland
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0.0%
2018M09 2018M10 2018M11 2018M12 2019M01 2019M02 2019M03 2019M04 2019M05 2019M06 2019M07 2019M08
Ireland

Average of last 12 months

Source: Eurostat

Irish Water argues that Irish Central Bank forecasts of inflation have tended in the past to over-estimate the
inflation rate. We observe that whilst this may be true, we would expect the Irish central bank to be better
placed to improve upon its inflation forecasting models than the CRU. But, be that as it may, we note that
we are not using predicted inflation rates to predict future nominal returns. Rather, we are using current and
historic inflation rates to interpret past returns.
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2.3.3 Government bond markets
The graph below shows the yields on 10-year government bonds in Ireland and Germany. As illustrated in
the graph, bond yields in Ireland have significantly decreased since 2011 and have recently recorded negative
nominal yields.
Figure 2.6: Ireland and Germany 10-year government bonds yields (%), 2012-2019
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Source: Source: Thomson Reuters

In the chart below we illustrated the evolution of Irish government bond yield in 2019. As of 30 September
2019, the nominal yields on 10-year Irish government bonds is -0.03 per cent, compared to the value of 0.56
percent recorded at the end of April 2019 (the cut-off date used in our July 2019 Report).
Figure 2.7: Evolution of 10yr Irish government bonds in 2019
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Source: Source: Thomson Reuters
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2.3.4 Monetary policy
In response to the financial crisis of 2008-09, the European Central Bank (ECB) has cut and maintained
interest rates at very low levels (see Figure 2.8 for an evolution of the main ECB rates since 2008). Since the
start of the European sovereign debt crisis the ECB has also introduced an asset purchase programme,
comparable to the Bank of England’s QE programme.
Figure 2.8: ECB interest rates 2008-2018 (daily data)
6
5
4
3
2
1
0
-1

EURO MARGINAL LENDING (ECB) - MIDDLE RATE
EURO OVERNIGHT DEPOSIT (ECB) - MIDDLE RATE
EURO SHORT TERM REPO (ECB) - MIDDLE RATE
Source: Thomson Reuters.

The latest statement (dated 6 June 2019) from the President of the ECB Mario Draghi, signalled that the ECB
monetary policy is likely to remain accommodative into the foreseeable future. More specifically, Draghi
stated that10:

“First, we decided to keep the key ECB interest rates unchanged. We now expect them
to remain at their present levels at least through the first half of 2020, and in any case
for as long as necessary to ensure the continued sustained convergence of inflation to
levels that are below, but close to, 2% over the medium term.
Second, we intend to continue reinvesting, in full, the principal payments from maturing
securities purchased under the asset purchase programme for an extended period of
time past the date when we start raising the key ECB interest rates, and in any case for
as long as necessary to maintain favourable liquidity conditions and an ample degree of
monetary accommodation.”

2.3.5 Conclusions
Since 2016 financial conditions in the Eurozone have been relatively stable. The yields on Irish Government
bonds are at historically low levels, and the Irish economy has experienced a very strong performance.
Compared to a few months ago the economic outlook for the Eurozone has deteriorated slightly, and the

10

ECB
Press
Conference,
6
June
2019,
https://www.ecb.europa.eu/press/pressconf/2019/html/ecb.is190606~32b6221806.en.htm l
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ECB has recently signalled a dovish monetary policy stance. By 2020, the potential growth for the Eurozone
is expected to remain around 0.5 per cent below the pre-crisis level.

2.4 Impact of Brexit
At the time of writing the outlook for Brexit remains unclear, along with its potential impact (if any) upon
the Irish economy. There are a wide range of potential outcomes, but in our view these have been under
discussion and analysis for sufficiently long that the range of possibilities is almost certainly priced in to the
market data that we have used in this report. The report thus, through the use of this data, implicitly embodies
and weights the spread of relevant possibilities in line with market expectations.
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3 Gearing
In forming our view on the appropriate level of gearing levels for IW, we drew on evidence from regulatory
precedents and gearing values of relevant comparators. The sub-section is structured as follows:
•
•
•

We present regulatory precedents.
We provide market evidence on the evolution of gearing for the relevant comparators.
We conclude with our gearing recommendation.

3.1.1 Regulatory precedent on gearing in Ireland and the UK
In the IRC2 determination the gearing level chosen was 45 per cent. In the recent PC4 determination for
Gas Networks Ireland the gearing assumption was 55 per cent. In PR3 we advised the CER for a gearing
range of 50 to 60 per cent with a point estimate of 55 per cent; this was retained in the Mid-Term review
and the PR4 review. Notional gearing estimates from other regulatory determinations in the UK and Ireland
are presented in the table below.
Table 3.1: Previous determinations of gearing
Regulator
Irish regulators
CAR
CER
CER
CER
CER
UK regulators
Ofwat
Ofgem
UREGNI
Ofgem
Ofwat
CAA
Ofcom
UREGNI
CAA
CAA
Ofcom
Ofcom
Ofcom
UREGNI
ORR

Country

Sector

Period start

Period name

Gearing

Ireland
Ireland
Ireland
Ireland
Ireland

Aviation
Energy
Water
Energy
Water

2019
2017
2017
2015
2014

2020-2024 (DD)
PC4
IRC2
PR4
IRC1

50%
55%
45%
55%
55%

UK
UK
UK (NI)
UK
UK
UK
UK
UK (NI)
UK
UK
UK
UK
UK
UK (NI)
UK

Water
Energy
Gas
Energy
Water
Aviation
Telecoms
Water
Aviation
Aviation
Telecoms
Telecoms
Telecoms
Gas
Rail

2019
2018
2016
2015
2015
2015
2015
2015
2014
2014
2014
2014
2014
2014
2014

PR19 (DD)
RIIO-2
GD17
RIIO-ED1
PR14
RP2

60%
60%
55-65%
65%
63%
10%
40%
50%
55%
60%
32%
32%
32%
65%
63%

PC15
CAP1103
CAP1103

GD14
PR13

3.1.2 Evidence from relevant comparators
Gearing evidence from comparators is based on the 2-year trailing average of net-debt to enterprise value of
each comparator. As with our presentation of market evidence on beta, we present gearing evidence
separately for:
•

Water companies.
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•
•
•
•
•

Electricity generation firms.
Electricity distribution firms.
Electricity transmission firms.
Gas distribution firms.
UK utilities.

Note that in a number of the graphs that follow we highlight April 2016, the cut-off date for the IRC2 WACC
analysis.

3.1.2.1

Water comparators

Figure 3.1: 2-year trailing average of net debt to enterprise value water comparators
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Source: Thomson Reuters, Europe Economics’ calculations.

3.1.2.2

Electricity power generation comparators

Figure 3.2: 2-year trailing average of net debt to enterprise value for electricity generation comparators
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Source: Thomson Reuters, Europe Economics’ calculations.

3.1.2.3

Electricity power distribution comparators

Figure 3.3: 2-year trailing average of net debt to enterprise value for electricity distribution comparators
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Source: Thomson Reuters, Europe Economics’ calculations.

3.1.2.4

Electricity power transmission comparators

Figure 3.4: 2-year trailing average of net debt to enterprise value for electricity transmission
comparators
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Source: Thomson Reuters, Europe Economics’ calculations.
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3.1.2.5

Natural gas distribution comparators

Figure 3.5: 2-year trailing average of net debt to enterprise value for gas distribution comparators
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Source: Thomson Reuters, Europe Economics’ calculations.

3.1.2.6

UK utilities comparators

Figure 3.6: 2-year trailing average of net debt to enterprise value for UK utilities
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Source: Thomson Reuters, Europe Economics’ calculations.

3.1.2.7

Summary of evidence

The evidence presented above suggest that, since April 2016, the average gearing across European electricity
companies (generation, distribution and transmission) and European gas distributors has decreased. Instead,
the gearing levels within the water sector and across UK utilities appears to have increased. More specifically,
we can see from Figure 3.1 that, as of April 2016, the average gearing value across water companies was
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approximately 45 per cent (consistently with the decision taken by the CER in IRC2), whilst the gearing value
by April 2019 is 50 per cent.
As we can see from the table below amongst the utility sectors considered, water companies have the highest
level of leverage.
Table 3.2: Summary of gearing evidence from comparators
Power
generation
A2A
BKW
Drax
EDF
Endesa
Enel
Engie
Fortum
Oyj
SSE
Average
Median

38%
9%
24%
40%
19%
37%
36%
16%
40%
29%
36%

Power
distribution
Acea
45%
Enbw
26%
EDP
50%
EON
22%
EVN
22%
Iberdrola
40%
Mvv
37%
NG
RWE
Verbund

Power
transmission
Elia
Red Electrica
Ren Redes
Terna

47%
29%
27%
34%
33%

50%
32%
61%
44%

47%
47%

Gas
distribution
Centrica
32%
Hera
38%
Italgas
48%
Iren
44%
Naturgy
35%

39%
38%

Water
Pennon
Sev.Trent
UU
Veolia

UK Utilities
49%
54%
58%
43%

SSE
NG
Centrica
Pennon
Sev Trent
UU

51%
52%

40%
47%
32%
49%
54%
58%

47%
48%

Source: Thomson Reuters, Europe Economics’ calculations. NB: the average and median values calculated using the figures prided in the table below
may differ from values reported in the table due to rounding errors.

3.1.3 Conclusion on gearing
Our initial assumption is that the appropriate gearing range is 50-55 per cent. The lower bound is
consistent with the gearing value of water companies, whilst the upper bound is consistent with the average
gearing of pure-play water companies. Given the highly notional concept of gearing in the context of Irish
Water, and that the previous determined value was 45 per cent, so as to minimize change we shall use 50
per cent as our assumption.11

11

Irish Water argues that the correct concept of gearing is net debt to RAV, not net debt to enterprise value. There
is a distinction here between the gearing concept to be used in assessing asset betas and the gearing to be used in
assigning a notional gearing. For the asset beta calculation we believe the answer is unambiguous: the market beta reflects
the market gearing, which is the net debt to enterprise value. When we come to the notional gearing, matters are more
subtle. Whilst it is true that notional gearing is typically based on an estimate of net debt to RAV, one way to understand
that is as being the gearing the notional entity would have if its enterprise value were equal to the RAV (ie the regulator
has made all calculations accurately and there is neither out- nor under-performance of regulatory targets) and its debt
were equal to the assumed volume of debt. We believe that under this interpretation there is not, in fact, the difference
in principle between the two concepts that Irish Water is concerned about.
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4 The cost of equity under the IRC2Approach
4.1 Introduction
In this section we set out the cost of equity under the IRC2-Approach. The section is structured as follows:
•
•
•
•
•

We develop the risk-free rate analysis by presenting regulatory precedents in Ireland and the UK,
providing market evidence, and concluding on the appropriate risk-free rate range and point estimate.
We develop the ERP and TMR analysis by presenting regulatory precedents, providing market evidence,
and concluding on the appropriate ERP and TMR ranges and point estimate.
We set out the beta analysis including methodological aspects, presenting regulatory precedents,
providing market evidence and concluding on the appropriate beta range and point estimate.
We provide our recommendations on the equity beta ranges and point estimate.
We provide our recommendations on the real cost of equity under this approach.

4.2 Risk-free rate
The risk-free rate is the return investors require to invest in an asset that bears no risk. This sub-section
outlines our assessment of the risk-free rate in Ireland and it is structured as follows:
•
•
•

We start by providing an overview of regulatory precedents.
We provide estimate of the risk-free rate for Ireland
We conclude by making recommendations on the appropriate real risk-free rate for Ireland.

4.2.1 Regulatory precedents on the risk-free rate in Ireland and the UK
The table below summarises the most recent decisions made by regulators in Ireland and the UK with regards
to the chosen level of the risk-free rate. In IRC2 the risk-free rate chosen by the CER was 2.0 per cent, and
in PC4 the value was 1.9 per cent.
Table 4.1: Previous determinations of risk-free rate
Regulator
Irish regulators
CER
CER
CER
CAR
ComReg
CER
UK regulators
Ofwat
Ofcom
Ofgem
CAA
UREGNI
CAA

Country

Sector

Period
start

Period name

Risk-free rate

Ireland
Ireland
Ireland
Ireland
Ireland
Ireland

Energy
Water
Energy
Aviation
Telecoms
Water

2017
2017
2015
2014
2014
2014

PC4
IRC2
PR4
2014 Determination
Fixed
IRC1

1.9%
2.0%
1.9%
1.5%
3.6%*
2.0%

UK
UK
UK
UK
UK (NI)
UK

Water
Communications
Energy
Aviation
Gas
Aviation

2019
2019
2018
2018
2017
2015

PR19 (DD)
BCMR
RIIO-2
NERL
GD17
RP2

-0.45%
-0.4%
-0.7%
-0.4%
0.25-2.1%
2.7%
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Regulator

Country

Sector

Ofcom
UREGNI
Ofgem
Ofwat
CAA
CAA
Ofcom
Ofcom
Ofcom
RR

UK
UK (NI)
UK
UK
UK
UK
UK
UK
UK
UK

Telecoms
Water
Energy
Water
Aviation
Aviation
Telecoms
Telecoms
Telecoms
Rail

Period
start
2015
2015
2015
2015
2014
2014
2014
2014
2014
2014

Period name
PC15
RIIO-ED1
PR14
CAP1103
CAP1103

PR13

Risk-free rate
1.0%
1.5%
1.5%
1.3%
0.5-1%
0.5-1%
1.3%
1.3%
1.3%
1.8%

* Nominal risk-free rate.

It is worth noting that many of the UK regulators, adopting some variant of what has become the UKRN
approach, have had much lower risk-free rate estimates since 2017 than either earlier UK or more recent
Irish regulators have adopted. We return to this point in Section 5.2.

4.2.2 The risk-free rate for Ireland
Under the IRC2-Approach we attempt to form a judgement as to the underlying equilibrium value of the
risk-free rate for the Eurozone, treating the Eurozone as by-and-large one capital market. We form this
judgement based on a review of the macroeconomic outlook, bond yields across the Eurozone and regulatory
precedent.
In the previous section we showed that Ireland is experiencing strong economic performance relative to its
Eurozone partners, and its strong growth is expected to continue into the near future. There is a strong
theoretical connection between changes in risk-free rates and changes in the medium-term growth rate of
economies.12 So, as an alternative to the pre-2014 regulatory practice13 of using long-term government bond
yields to estimate the risk-free rate (which Europe Economics considered to be overly backwards-looking
and failing to take proper account of contemporaneous data), Europe Economics developed an econometric
model of the relationship between changes in the risk-free rate and changes in sustainable growth14 which
suggests that the two variables are correlated with coefficient of around 0.7 — i.e. if potential output growth
falls (increases) by 1 percentage point, the risk-free rate will fall (increase) by 0.7 percentage points.15

12

In standard long-term economic growth models, such as the Ramsey-Cass-Koopmans model, a key equilibrium
condition is that (absent population growth and for a given level of time preference) changes in the sustainable growth
rate of the economy equal changes in the risk-free rate. Indeed, in corporate finance theory the risk-free rate of return
is sometimes viewed as arising from the sustainable growth rate (i.e. causality runs from the sustainable growth rate to
the risk-free rate).
13
Pre-2014, most regulators used long-term average yields because they regarded current government bond yields as
distorted downwards by quantitative easing and other factors, such that current yields would considerably under-state
the risk-free rate. It is important to recognise that Europe Economics’ model was developed to be more forwardslooking whilst acknowledging this common regulatory concern.
14
See Lilico, A. and Ficco, S. (2012) “The relationship between sustainable growth and risk-free rate: Evidence from
UK government gilts” Europe Economics Staff Working Paper 2012.1 available at: http://www.europeeconomics.com/publications/sustainable_growth_rate_working_paper.pdf. The data used in the econometric model
were quarterly yields on ten-year index-linked bonds, and the actual average growth rate over the subsequent ten
years. We find one series break, in the fourth quarter of 1992 with the introduction of inflation targeting, and get a
correlation of 0.83. The econometric models explains movements in yields by a constant, a dummy variable for the
introduction of inflation targeting, and the average GDP growth rate over the subsequent ten years.
15
We note that our estimates of the structural relationship are based on data up to 2010 because, the quantitative
easing measures implemented in response to the financial crisis resulted in government bonds yields post-2010 being
distorted. Whilst structural relationships may be expected to be more stable than day-to-day data, over a sufficient time
period they can change. That implies that we might have less confidence in the validity of a structural relationship based
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To use our model, first we identify the Eurozone risk-free rate for the period prior to government bonds
becoming poor proxies for the risk-free rate. In Table 4.2 we set out some examples of the levels at which
European regulators set the risk-free rate prior to the 2007-08 financial crisis. We can see that in the
Eurozone typical figures for the real risk-free rate were in the region 2.0 to 2.5 per cent, though figures at
the lower end of this range appear to have been uncommon.
Table 4.2: European regulatory precedent for the risk-free rate— Before 2007
Regulator

Subject

Year

AEEGSI

Italian gas TSO

2005

CER
Ofwat
CRE
Ofgem

Irish Electricity TSO
English & Wales water companies
French Electricity TSO and DSO
Great Britain Electricity TSO

2003
2005
2005
2007

Risk-free rate
4.259%* (in the WACC determination the inflation
was 1.7%)
2.50%
2.5% - 3.0%
3.55%* (NB French CPI in 2005 was 1.53%)
2.50%

Source: regulatory decisions
Note: (*) nominal

As noted above, the European Commission’s most recent assessment of the potential output gap for the
Eurozone was published in the Spring 2019 forecast, which suggests that the potential output gap was around
0.4 per recent (see figure below).
Figure 4.1: Contributions to potential growth, euro area as of spring 2019

Source: Graph I.41, European Commission Spring 2019 forecasts.

Since the European Commission’s Summer 2019 forecasts show growth prospects in the Eurozone
deteriorating since spring 2019, we assume that the output gap could now be as large at 0.5 per cent.
Using the 0.7 coefficient derived from the Europe Economics’ econometric model on the relationship
between changes in the risk-free rate and changes in sustainable growth16, the implied fall in the risk-free rate,
relative to its pre-crisis level, is around 0.35 percentage point. So, given our range for the pre-crisis risk-free
rate of around 2.0-2.5, that would imply that the Eurozone risk-free rate by 2020 should be around 1.652.15 per cent.
on pre-2010 data now than we had in 2014, since their applicability requires not only that the structural relationships
have not changed but also that results based on UK evidence continue to be applicable to Ireland.
16
See Lilico, A. and Ficco, S. (2012) “The relationship between sustainable growth and risk-free rate: Evidence from
UK government gilts” Europe Economics Staff Working Paper 2012.1 available at: http://www.europeeconomics.com/publications/sustainable_growth_rate_working_paper.pdf.
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Another way to consider this issue is to consider how Eurozone bond yields have evolved since the cutoff
date used in our July 2019 WACC report. We set that out in the following diagram, describing recent
movements in 10-year European sovereign bonds yields.
Figure 4.2 Nominal yields on European sovereign 10 year bonds
4

April 2019

3.5
3
2.5
2
1.5
1
0.5
0
-0.5
-1

Ireland

Germany

France

Italy

Spain

Netherlands

Portugal

UK

Source: Thomson Reuters.

From the figure above we can see that nominal yields have decreased very significantly during 2019, and the
yields of several bonds are currently trading in negative territory. As of 30 September 2019 the 10 year Irish
government bond yield was -0.03 per cent versus a value of +0.91 per cent at the end of December 2018 —
i.e. a drop of around 1 percentage point since the beginning of 2019. As already reported in Figure 2.7, the
yield on 10 year Irish government bonds at the end of April 2019 was 0.56 per cent, which – given the yield
value of -0.03 percent recorded at the end of September — implies a drop of around 60 basis point since the
cut-off date used in the July 2019 Report.
We interpret these data as implying that the risk-free rate for the Eurozone should now be treated as being
at or towards the bottom end of its range — ie at or perhaps slightly above 1.65 per cent. Where Ireland’s
risk-free rate sits relative to the Eurozone rate is sensitive (potentially very sensitive) to macroeconomic
factors (including, but not restricted to, Brexit). Ireland has been quite sensitive to generalised Eurozone
developments in recent years — with larger-than-Eurozone-average booms when the Eurozone is doing well
and larger-than-Eurozone-average recessions in downturns. A Eurozone downturn combined with a No Deal
Brexit could be associated with an Irish risk-free rate going to below the Eurozone average.
However, for this review we shall (absent more definitive evidence that there will be a Eurozone recession
and/or a No Deal Brexit), assume that Ireland’s risk-free rate sits at the (now depressed) Eurozone average,
which we shall take as 1.75 per cent. Our new risk-free rate recommendation is therefore 0.25 per cent
lower that the value of 2.0 per cent used in our July Report. We note that this revision of 25 bps is only a
quarter of the 1 per cent or so that 10 year nominal bond yields have dropped during 2019, and thus arguably
conservative.

4.2.3 Conclusions on the risk-free rate
Based on the analysis provided in this subsection our recommendations for the real risk free rate under the
IRC2-Approach is as follows:
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•
•

A real risk-free rate range between 1.65 per cent and 2.15 per cent
A real risk-free rate point estimate of 1.75 per cent.

4.3 The Equity Risk Premium and Total Market Return
The equity risk premium (ERP) is the additional expected return investors in equities demand above the riskfree rate. Investors require an additional expected return over the risk-free rate because, by definition,
equities are riskier than a risk-free asset. The ERP represents the mean level of additional expected return
over the risk-free rate that investors need to bear equity risk. Together, the risk-free rate and ERP constitute
the total market return (TMR) which is defined as the sum of the risk-free rate and the ERP. This sub-section
is structured as follows:
•
•
•

We start by providing an overview of regulatory precedents on the ERP and the TMR.
We then then provide estimate of the ERP for Ireland.
We conclude by providing our recommendations on the appropriate ERP and real TMR values for Ireland.

4.3.1 Regulatory precedents on the ERP and TMR in Ireland
Irish regulatory precedent on the equity risk premium has been in the range of four and three quarters to
six per cent since 2000.17 However, as shown in the table below, precedent in recent years has lain in the
4.75 to 5.0 range. The TMR has lain in a fairly tight range between about 6½ and 7.
Table 4.3: ERP and TMR in Irish regulatory determinations, 2014-2017
Regulator
CAR
CER
CER
CER
ComReg
CAR
CER

Subject
Dublin Airport (DD)
Gas Networks Ireland
Irish Water
Eirgrid and ESB
Eircom
Dublin Airport
Irish Water

Year

ERP

2019
2017
2016
2015
2014
2014
2014

6.56
4.75
4.75
4.75
5.0
5.0
5.0

TMR (real except
where marked *, when
nominal)
6.43
6.65
6.75
6.65
8.6*
6.5
7

Source: Various regulatory determinations. Notes.

4.3.2 The ERP and the TMR for Ireland
For the purposes of the CAPM, we wish to know what the expected excess return to equity is. This
estimation involves a trade-off between analysing a long enough period of data to be able to distinguish the
true expected value from statistical noise, and focussing on a sufficiently recent period so that changes in
investors’ required returns are taken on board.
In the case of the ERP this exercise is complicated by the fact that returns to holding equity vary substantially
over short periods of time. Because of this variation, there is a very real danger that analysing too short a
period of time would fail to capture the expected equity return, since we would in fact be sampling only a
part of the distribution of equity returns. Further, because of the magnitude of changes in returns, the addition
of a particular period in time or the other can often have a substantial effect on the mean return calculated.

17

Note that determinations in the period up to 2005 generally had higher ERPs, with a strong preference for 6.0 per
cent, whereas in the period after determined risk premia have been lower. This may appear counterintuitive, but may
reflect very high total market returns in Ireland during the early 2000s in a period of particularly strong growth.
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To address these issues, the equity risk premium is generally estimated using very long-run historical data
(often over 100 years).
Dimson, Marsh, and Staunton (DMS) (2002) sought to address the fact that many of the long-run empirical
studies on the equity risk premium had been based on the experience of the US only. 18 DMS argued that,
given how successful the US economy had been, the US risk premium was unlikely to be representative, so
extended the evidence on the equity risk premium by examining data on bond and bill returns in 16 countries
over a 102 year period (1900-2002). Their results showed that the equity risk premium has typically been
lower than previous research had suggested.
It has become a common regulatory practice to form a view on the appropriate ERP value from DMS
estimates sourced from the Credit Suisse Global Investment Returns Yearbook. The table below shows
worldwide equity risk premia over bonds from the latest round of estimates on data from 1900 to 2018.19

Country

Geometric mean %

Arithmetic Mean %

Standard error %

Standard dev. %

Minimum return%

Min year

Maximum return %

Max year

Table 4.4 Worldwide nominal equity risk premiums relative to bonds, 1900-2018

France

3.0

5.3

2.1

22.5

-49.2

2008

84.3

1946

Germany

4.8

8.2

2.6

28.2

-51.5

2008

116.6

1949

Ireland

2.5

4.5

1.8

19.8

-66.9

2008

83.2

1972

Italy

3.1

6.4

2.7

29.1

-48.1

2008

152.2

1946

Spain

1.6

3.6

1.9

20.5

-43.7

2008

69.1

1986

United Kingdom

3.5

4.9

1.6

17.0

-38.4

2008

80.8

1975

Europe

2.9

4.2

1.4

15.7

-47.9

2008

54.6

1923

World ex-USA

2.6

3.7

1.3

14.5

-48.6

2008

35.6

1919

World

3.0

4.3

1.4

15.3

-48.7

2008

37.4

1958

Source: Dimson, Marsh, and Staunton (2019), “Credit Suisse Global Investment Returns – Yearbook 2019”

The DMS series can be thought of as a set of draws from an underlying distribution of returns. This means
that, for the purpose of forming a view on the expected future return, the arithmetic mean is the relevant
parameter (since the arithmetic mean of a sample is the expected value of returns, which is our target
concept).
According to the latest DMS estimates published in the 2019 Credit Suisse Global Investment Returns
Yearbook, the ERP for Ireland is of 4.5 per cent (this is a downward revision from the 4.7 per cent value
estimated in the 2018 Credit Suisse Global Investment Returns Yearbook). The 2019 DMS TMR is 6.7. In
our July 2019 Report we recommended an ERP value of 4.3 per cent in order to reflect the fact that, since
ERP estimates tend to be elevated in period of recessions, mathematically speaking, the ERP should be lower
than the long term average in period of expansion. We think that the economic outlook for Ireland has
become more uncertain (including, but not restricted to, the potential impact of a no-deal Brexit) and
therefore the merit of a downward adjustment to the ERP figures is now less justifiable than was the case
earlier in 2019. We stress that, whilst we remain of the view that such adjustment is in principle correct, we

18

19

Dimson, Elroy, Marsh, Paul and Staunton, Mike (2002) “Global evidence on the equity risk premium” London: London
Business School.
Dimson, Elroy, Marsh, Paul, and Staunton, Mike (2018) Credit Suisse Global Investment Returns Yearbook 2019.
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no longer believe that it is justifiable in this specific case, in light of the most recent economic developments
in Ireland.20
The risk-free rate and equity risk premium can change for structural or cyclical reasons. When such changes
are cyclical, we should expect that shifts in the individual components of the TMR will be less than those in
the TMR overall. (So, for example, suppose that a country had a TMR of 6.5 and cyclical factors cut the riskfree rate from 2.0 per cent to 1.5 per cent, then the ERP might tend to rise to offset most or all of the effect
— eg perhaps here from 4.5 to 5.0 per cent). When such changes are structural, we should expect that the
shifts in one component will not be offset by a countervailing shift in the other. So if, for example, the drop
in the risk-free rate from 2 to 1.5 per cent were due to a drop in a country’s sustainable growth rate, we
might expect that the TMR would fall by around 0.5 per cent.
In this case, over 2019 there may have been some structural shift, but only a modest one at best. The
considerable majority of our drop in the risk-free rate reflects cyclical factors such as the risk of Eurozone
recession or medium-term impacts of Brexit (though Brexit may eventually also be associated with long-term
structural shifts in the Irish economy). Indeed, insofar as the less optimistic outlook for Irish GDP growth
appears largely cyclical, we might even expect the TMR to be temporarily slightly elevated.
Accordingly, and to some extent reflecting the intrinsic uncertainties in outlook at this stage for generic
parameters, given the high degree of uncertainty there is about the outlook for the Irish economy following
Brexit (if Brexit still occurs), at this stage we shall propose to set a TMR reflecting longer-term factors, at
6.75 per cent. This figure is almost precisely in line with the DMS 2019 TMR figure for Ireland (6.7) and would
have been consistent with a risk-free rate of 2.0 per cent (as per our July recommendation) and an ERP of
4.75 per cent (close to the 2018 DMS figure of 4.7 per cent and equal to the 4.75 per cent proposed by
Frontier on behalf of Irish Water in its submission). In combination with our assumption of a risk-free rate
of 1.75 per cent that implies an ERP of 5 per cent.21 Recent regulatory precedent has lain in the range 6.57.0 per cent. We shall extend our upper bound to 7.1 to allow for the possibility of an ERP of 5.0 being
combined with the top end of our risk-free rate range (2.1).
We note that in our July Consultation WACC report we recommended:
•
•

A TMR of 6.3 per cent
An ERP of 4.3 per cent

The rise in the TMR reflects the following factors:
•
•

The removal of a 0.2 discount that we applied, reflecting a view at the time that the Irish economy was
growing very strongly and had a strong outlook.
Our now placing more weight on Irish data and less on European data than we did in July, reflecting the
idea that financial market integration tends to accelerate in periods of greater stability whilst domestic
factors may be more significant in more turbulent periods.

We note that the direction of travel of Irish data has been downwards for the TMR in the DMS data — eg it
fell from 7 per cent to 6.7 per cent between 2018 and 2019. But we now accept that our July assessment
was, with the benefit of hindsight and some extra months of market data showing a deterioration in outlook,
too aggressive in its assumptions about the convergence of Irelands TMR towards the European average.

20

In our WACC report for the Consultation we noted that Since 1960 the Irish economy has contracted, on a
quarterly basis, one sixth of the time. If the ERP would be elevated by 20 per cent in the about one sixth of the time
the economy is contracting, then, mathematically speaking, when the economy is growing the ERP must be about 4 per
cent below its average value.
21
We note that Irish Water, in its submission, expresses concerns about “asymmetric risk” and suggests that the final
determination should include an element of regulatory headroom. The use of this higher TMR can be understood as
one instance of the use of such headroom.
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The ERP rise is partly driven by the rise in the TMR, but there is in addition a mathematical consequence of
the fall in our estimated risk-free rate.

4.3.3 Conclusions on the ERP and the TMR
Based on the analysis provided in this section our recommendations for the real ERP and TMR are as follows:
•
•

A TMR point estimate of 6.75 per cent, with a range of 6.5-7.1 per cent.
Given our range for the risk-free rate of 1.65-2.1 per cent and our point estimate of 1.75 per cent, this
TMR point estimate and range implies the following for the ERP:
▪
▪
▪

An ERP point estimate of 5 per cent
A lower bound for the ERP of 4.85 per cent (deducting, from the lower bound of our TMR, at 6.5,
the lower bound of our risk-free rate, 1.65).
An upper bound for the ERP of 5.0 per cent (deducting, from the upper bound of our TMR, at 7.1,
the upper bound of our risk-free rate, 2.1).

4.4 Beta
The beta is a measure of a firms’ exposure to systematic risk. In this report, consistent with the analyses we
conducted in IRC2, we estimate Irish Water’s asset beta based on the market evidence of a set of relevant
comparators, composed of water companies, and utilities that operate in the European energy sector and
own electricity or gas transmission and distribution networks. In addition, comparator companies that
operate in the UK water sector are also included. This sub-section is structured as follows:
•
•
•
•

We first set out key methodological considerations relevant to estimating betas.
We present regulatory precedents.
We provide market evidence on the evolution of betas for a relevant set of comparators.
We conclude with our asset beta recommendation.

4.4.1 Methodological considerations
We discuss here, general methodological issues for the estimation of asset beta. More specifically, this
subsection is organised as follows:
•
•
•
•
•
•
•
•

Use of comparator analysis.
Empirical specification.
Choice of the appropriate market portfolio.
Estimation period.
Equity beta adjustments.
De-levering of equity beta into asset beta.
Gearing measures used to un-lever equity beta.
Re-levering asset beta into equity beta.

4.4.1.1

Use of comparator analysis

For publicly listed regulated entities it is common practice to estimate asset beta from direct market data.
Since Irish Water is not listed, its asset beta must necessarily be inferred from a set of relevant comparators—
ideally, listed companies carrying out comparable activities and subject to similar economic regulation.
Following the approach used in IRC2, the set of relevant comparators is composed of utilities that operate
in the European water and energy sectors. The inclusion of energy companies reflects the similarities between
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water and energy networks.22 The network businesses of these comparators would in many cases be subject
to broadly similar regulatory framework. Based on these similarities, we consider that these comparators are
likely to be exposed to a similar — albeit non identical— level of systematic risk.
The table below lists the comparators used in this report and indicates whether they were used also in the
IRC2 determination. Furthermore, table provide information on the primary business activity of each
comparator. More specifically, comparators have been grouped in five board categories on the basis of their
primary business activity23:
•
•
•
•
•

Water.
Electricity power generation.
Electricity power distribution.
Electricity power transmission.
Gas distribution.

We note not all companies belonging to a given sector are pure play operators in that sector, and some firms
are better described as being multi-utility operators24. For example in the water sector there are only twopure-play water companies (namely Severn Trent and United Utilities), whilst Pennon and Veolia operate also
in solid waste management and waste treatment activities. Finally, we note that the set of comparators we
have considered in this report is wider than that used in IRC2.

22

23
24

These companies are included as comparators due to the similarities in activities of energy and water companies in
terms of network activities, exposure to volume risk and the need for infrastructure investment.
The primary business activity is based on the NAICS classification system.
The sectors in Table 4.5are based on Thomson Reuters’ Business Classification.
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Table 4.5: List of comparators
Company

Country
of
exchange

Water
Pennon
Severn Trent
UU
Veolia

UK
UK
UK
FR
Power generation
IT
A2A
CH
BKW
UK
Drax
FR
EDF
ES
Endesa
IT
Enel
FR
Engie
FI
Fortum Oyj
UK
SSE
Power distribution
IT
Acea
DE
Enbw
PT
EDP
DE
EON
AT
EVN
ES
Iberdrola
DE
Mvv
UK
NG
DE
RWE
AT
Verbund
Power transmission
Elia
BE
Red Electrica
ES
Ren Redes
PT
Terna
IT
Gas distribution
Centrica
UK
Hera
IT
Italgas
IT
Iren
IT
Naturgy*
ES

Sector

Primary Business activity

Included
in IRC2

Multiline Utilities
Water & Related Utilities
Water & Related Utilities
Water & Related Utilities

Solid Waste Landfill (Water)
Water Supply and Irrigation Systems
Water Supply and Irrigation Systems
Sewage Treatment Facilities






Electric Utilities
Electric Utilities
Fossil Fuel Electric Utilities
Multiline Utilities
Electric Utilities
Electric Utilities
Multiline Utilities
Electric Utilities
Electric Utilities

Other Electric Power Generation
Nuclear Electric Power Generation
Fossil Fuel Electric Power Generation
Nuclear Electric Power Generation
Hydroelectric Power Generation
Other Electric Power Generation
Fossil Fuel Electric Power Generation
Hydroelectric Power Generation
Hydroelectric Power Generation



Multiline Utilities
Multiline Utilities
Electric Utilities
Multiline Utilities
Electric Utilities
Electric Utilities
Multiline Utilities
Multiline Utilities
Multiline Utilities
Electric Utilities

Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution
Electric Power Distribution

Electric Utilities
Electric Utilities
Electric Utilities
Electric Utilities

Electric Power Transmission and Control
Electric Power Transmission and Control
Electric Power Transmission and Control
Electric Power Transmission and Control

Multiline Utilities
Multiline Utilities
Natural Gas Distribution
Multiline Utilities
Natural Gas Utilities

Natural Gas Distribution
Natural Gas Distribution
Natural Gas Distribution
Natural Gas Distribution
Natural Gas Distribution





















* Formerly known as Gas Natural

Beta estimates for comparators can either be taken direct from existing sources, or they can be estimated
from data on company and stock market returns. The advantage of the former is that it is less resourceintensive, whereas the advantage of the latter is that it gives greater control over how the estimation is
carried out. In this instance, we have opted for the latter approach.

4.4.1.2

Empirical specification

The (raw) equity beta (𝛽𝑖 ) measures the covariance between the company (i) return over the safe rate with
the market return over the safe rate. The equation to be estimated is usually:
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𝑅𝑖,𝑡 = 𝛼 + 𝛽𝑖 𝑅𝑚,𝑡 + 𝜀𝑖𝑡
where 𝑅𝑖,𝑡 is the log excess return on asset i at date t (log return net of the logarithmic safe rate), 𝑅𝑚,𝑡 is the
log excess return on the market, 𝛼 is a constant, 𝛽𝑖 is the equity beta, and 𝜀𝑖𝑡 is an error term—the nonsystematic component of the return to the asset—which may display both heteroskedasticity and
autocorrelation.
The excess return 𝑅𝑖,𝑡 is constructed as a data manipulation prior to estimation and is defined as:
𝑃 +𝐷𝑡

𝑅𝑖,𝑡 = 𝑙𝑛 ( 𝑃𝑡

𝑡−1

) − ln(1 + 𝑅𝑓,𝑡 )

where 𝑃𝑡 is the price today, 𝐷𝑡 is dividend per share that becomes known today, 𝑃𝑡−1 is the price yesterday,
and 𝑅𝑓,𝑡 is the safe rate available today.
Since a substantial body of academic and regulatory literature supports that the idea the potential bias from
not netting off the risk free rate is negligible in most cases, we have therefore opted for carrying out the
estimations without netting off the risk-free rate from individual share and market index returns.

4.4.1.3

Choice of the market portfolio

With regard to the market portfolio for calculating 𝑅𝑚,𝑡 , we have used the Thomson Reuters Total Return
index of the country of exchange in the which each stocks is traded.

4.4.1.4

Data frequency

In principle daily data are preferred to weekly, monthly, or yearly data because they allow estimates on larger
samples. However, as Smithers & Co (2003) illustrate, a concern with the use of daily data is represented by
the possibility of returns being serially correlated, while this risk is likely to be less material in the presence
of weekly or monthly data. Nevertheless, Smithers & Co (2003) point out that it is possible to control for
autocorrelation by using the Newey-West correction method in order to obtain consisted standard errors.
Furthermore, if there are reasons to believe that heteroskedasticity may also be a problem, White’s
heteroskedasticity corrected error terms can also be computed.25
We have therefore decided to estimate equity betas on daily data, and we have carried out the estimations
controlling for both heteroskedasticity and serial correlation.

4.4.1.5

Estimation period

Equity betas vary over time. This might be because of changes in gearing or changes in the underlying
correlations between company and aggregate returns (i.e. asset betas). It would be sensible, therefore, to
choose an estimation window that is as recent as possible, because today’s observation is the forward looking
estimate, while still giving reasonably accurate estimates.
Smithers & Co (2003) investigate the matter, noting that gains in estimation accuracy become less as more
observations are added. For example, going from one year to two years of daily data (i.e. 250 observations
to 500 observations) will reduce the standard error by 40 per cent, but going from three to four years only
reduces the error by 15 per cent.
It would be possible to use an explicit time-series estimation technique to account for the time variation.
However, these techniques, as noted by Smithers & Co (2003), are susceptible to over-fitting and can find
apparent time variation where none exists. The techniques are also non-linear and not widely used for
regulatory purposes.

25

In regression analysis “heteroscedasticity” is the term used to refer to a situation in which the variance of the error
term of the regression is not constant. In a time series model heteroscedasticity implies that the error term’s variance
changes through time, whilst in a cross-section regression it refers to the idea that the variance of the error terms
changes with the value of the explanatory variable.
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We have therefore adopted the Smithers & Co (2003) recommendation and have based our analysis primarily
on two years rolling betas. As an additional cross-check we also estimated betas on 1-year and 5-year
windows of daily data.

4.4.1.6

Adjustments to estimated betas

Two main adjustments, the so-called Bayesian and Blume adjustments, have been used in some past
estimations of beta, with the effect of bringing the estimated betas closer to one.
The argument for Bayesian adjustment is that the estimation of beta ignores the fact that the beta of an
average company is by definition equal to one. The Bayesian adjustment takes account of measurement
uncertainty (as estimated explicitly in the calculation of the raw beta) by employing a weighted average
between the beta estimate for the company and a constructed average beta for the market as a whole that
would be equal to one. The weights are based on the relative uncertainty in measurement—the higher the
uncertainty in the company beta estimates relative to the variance of all betas in the market, the less weight
is placed on the company beta. The Blume adjustment is based on an empirical observation (made in 1971)
that betas tended to move towards one over a (long) time period. Mean reversion is sometimes offered as
an explanation for this observed movement. In later investigations, however, Blume found that the reasons
for the movement in the betas had to be explained by some real changes in the perceived risks of the
companies—the tendency for companies to evolve could mean that companies of extreme risk (high or low)
tend to have less extreme risks over time.
Our view is that the use of the Blume adjustment is arbitrary and inappropriate. While a Bayesian adjustment
has a stronger theoretical rationale, Smithers & Co (2003) found that in practice it may not make much
difference if daily data are used in the estimation. Therefore, we apply neither of the two adjustments in
providing our asset beta estimates.

4.4.1.7

De-levering equity beta into asset beta

When comparing the betas of different firms, one has to take into account the different gearing levels that
firms choose since—all other things being equal—a firm with higher gearing will exhibit a higher equity beta.
Therefore, unless one controls for this effect, there is a danger of confusing the risk that comes from high
leverage with the underlying systematic risk that a firm faces by virtue of the nature of its activities.
Asset betas are calculated in order to control for the effect of differing levels of gearing. An asset beta is a
hypothetical measure of the beta that a firm would have if it were financed entirely by equity. By comparing
different firms’ asset betas it is possible to isolate shareholders’ perceptions of underlying systematic risk,
and carry out an assessment of the relative riskiness of different companies after controlling for gearing.
De-levered asset betas are calculated using the following formula:
βA,i = (1 − g i )βi + g i βD
i
where 𝛽𝐴,𝑖 is a firm’s asset beta, 𝛽𝑖 is a firm’s raw equity beta, 𝑔𝑖 is the company’s gearing, and 𝛽𝑖𝐷 is the firm’s
debt beta.26 In this report de-levered asset betas for comparators have been calculated assuming zero debt
betas.27

26

27

The debt beta measures the covariance between the return on a company’s debt with the market return. In this
work we assume a debt beta of zero (this is in keeping with a number of regulatory precedents), and also carry out
sensitivity analysis assuming non-zero debt betas based on companies’ credit ratings.
Some regulators take a different approach—e.g. UREGNI, in NIW’s PC15 used a debt beta of 0.05 based on
regulatory precedent.
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4.4.1.8

Gearing measures used for de-levered asset beta

An important practical issue relates to the choice of gearing measure which is used to de-lever the equity
betas in order to estimate asset betas. In particular, a choice has to be made about the measure of asset value
which is going to be used in the denominator of the gearing measure.
At a conceptual level, our preferred measure of gearing would be net debt to RAB, given Irish Water is
subject to RAB-based price regulation. However, many of the comparator companies include generation and
supply businesses as well as network businesses, and in many cases there will not be a RAB figure available
for businesses operating in these parts of the supply chain (e.g. generation and supply are not subject to RABbased price regulation in the UK). Further, where the comparator company owns a number of network
businesses, there may be no readily available RAB figure at a group level even if a RAB exists for some or all
of the subsidiary companies.
In our view, the asset values in statutory company accounts do not form a good basis for measuring gearing.
They may differ substantially from asset values that would be included in a RAB for a number of reasons—
for instance, unlike the RAB, asset values in statutory accounts are not indexed to inflation.
By contrast, under certain conditions (e.g. including that the regulatory WACC reflects the company’s true
market cost of capital, and that there is no under-performance or out-performance against regulatory
assumptions on opex and capex), one would expect the market value of a company to be in line with its RAB.
While these conditions will not always hold in practice, we nonetheless consider that using a gearing measure
based on the market value of a company will tend to reflect more closely our ideal measure of gearing (net
debt / RAB) than one based on the book value of assets in statutory accounts.
In the light of this, we have used Thomson Reuter’s data on net debt / enterprise value as our measure of
gearing for most companies as this measure best captures all available information about a company’s total
market value.

4.4.1.9

Re-levering asset beta into equity beta

Once, based on comparators analysis, a decision is taken on what is the appropriate asset beta value for Irish
Water, this can be expressed back as equity beta through a re-levering exercise which makes use a notional
gearing level 𝑔 (see Section 3 for a discussion of gearing), through the following formula (where, again, we
assume zero debt beta):
βi =

βA,i −gβD
i
(1−g)

4.4.2 Regulatory precedent on beta in Ireland and the UK
The table below exhibits regulatory precedent for utilities asset betas in Ireland and the UK since 2014. We
see that the general pattern was that asset betas rose from 2014 through to 2016, then fell back into
2017/2018.
Table 4.6: Previous determinations of asset beta
Regulator
Irish regulators
CAR
CER
CER
CER
CAR
CER
ComReg

Country

Sector

Period start

Period name

Asset beta

Ireland
Ireland
Ireland
Ireland
Ireland
Ireland
Ireland

Aviation
Energy
Water
Water
Aviation
Energy
Telecoms

2019
2017
2017
2014
2014
2015
2014

2020-2024
PC4
IRC2
IRC1
2015-2019
PR4
Mobile

0.45
0.42
0.45
0.30
0.60
0.40
0.65
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Regulator
ComReg
CAR
UK Regulators
Ofwat
Ofgem
UREGNI
Ofgem
UREGNI
Ofwat

Country
Ireland
Ireland

Sector
Telecoms
Aviation

Period start
2014
2014

Period name
Fixed
2014 Determination

Asset beta
0.55
0.60

UK
UK
UK (NI)
UK
UK (NI)
UK

Water
Electricity
Gas
Energy
Water
Water

2019
2018
2016
2015
2015
2015

PR19 (DD)
RIIO-2
GD17
RIIO-ED1
PC15
PR14

0.36
0.26-0.31*
0.40-0.50
0.38
0.44
0.30*

Notes: * Unlevered beta, with zero debt beta

4.4.3 Beta evidence
We start by providing beta evidence separately for each utility sector. We then summarise and contrast the
evidence across different utility sectors and draw our conclusions and recommendations on the appropriate
beta for Irish Water.

4.4.3.1

Water comparators

We start by providing evidence on the evolution of 2-year asset betas for water companies. In the chart we
also indicate the cut-off date used in the analysis supporting the IRC2 decision (i.e. April 2016).
At the end of April 2016 betas ranged between 0.38-0.50, compared to a range of 0.25-0.38 in September
2019. The average beta at the end of April 2016 was 0.42, and its value has come down to 0.29 by September
2019. There are a couple of aspects that are worth noticing:
•
•

First, the beta of Veolia is systematically higher than that of UK water companies.
Second, the beta of pure play UK water companies (i.e. Severn Trent and United Utilities) is generally
lower than the beta of Pennon. This suggests that the other business lines in which Pennon operates
(e.g. waste disposal) has a higher systematic risk than that of water and sewerage activities.

Figure 4.3: 2-year asset beta of water companies
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0.5
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0
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Source: Thomson Reuters, Europe Economics’ calculations.

4.4.3.2

Electricity power generation comparators

We can see from Figure 4.4 that, with the exception of two outliers (Drax, and BKW), for most power
generation companies’ betas have fluctuated within the 0.4-0.6 range. Since April 2016 there has been a
significant convergence in betas and, as of September 2019, beta values of all power generation firms lie within
the broad range of 0.37 and 0.67. The average beta across comparators has decreased slightly since April
2016: it was 0.65 at the end of April 2016 and it is 0.53 as of September 2019.
Figure 4.4: 2-year asset beta of power generation companies
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1
0.8
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Source: Thomson Reuters, Europe Economics’ calculations.
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4.4.3.3

Electricity power distribution comparators

Figure 4.5: 2-year asset beta of power distribution companies
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0
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Average

Iberdola

Source: Thomson Reuters, Europe Economics’ calculations.

Similarly to what we observed for power generation firms, the betas of electricity transmission companies
have converged significantly over the last couple of years. If we exclude two German companies (namely
Enbw and Mvv) with unusually low (and sometimes negative) betas, the betas of other comparators ranged
approximately between 0.2 and 0.8 in April 2016, whilst they range between 0.30 and 0.56 as of September
2019. Since April 2016 the average betas across all comparators has remained relatively stable: it was 0.35
in April 2016, and is 0.36 by the end of September 2019.

4.4.3.4

Electricity power transmission comparators

Convergence in beta values since 2016 is observable also for electricity transmission firms. As of September
2019, betas range between 0.17-0.41, compared to a broad range 0.1-0.45 observed in Aril 2016. The average
beta in September 2019 has the same value observed in April 2016, i.e. 0.28.
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Figure 4.6: 2-year asset beta of power transmission companies
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Source: Thomson Reuters, Europe Economics’ calculations.

4.4.3.5

Natural gas distribution comparators

Gas distribution firms have converged the most. From a wide range of 0.25-0.70 observed in April 2016,
betas lie within a much narrower range of 0.40-0.51 in September 2019. The average beta across
comparators has slightly increased from 0.41 to 0.43.
Figure 4.7: 2-year asset beta of gas distribution companies
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Source: Thomson Reuters, Europe Economics’ calculations.
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4.4.3.6

UK utilities comparators

For completeness we also provide evidence on the evolution of betas across all UK utility comparators. The
betas of UK comparators have converged since 2016 and they have also decreased from an average value of
0.48 in April 2016 to a value of 0.33 in September 2019.
Figure 4.8: 2-year asset beta of UK utilities
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Source: Thomson Reuters, Europe Economics’ calculations.

4.4.3.7

Summary of evidence

The table below summarises the beta evidence presented above by providing the average and median beta
across comparators belonging to different utility sectors.
Table 4.7: Summary of 2-years asset beta evidence in September 2019
Power
generation
A2A
BKW
Drax
EDF
Endesa
Enel
Engie
Fortum Oyj
SSE

0.45
0.43
0.67
0.55
0.49
0.52
0.53
0.60
0.37

Average
Median

0.51
0.52

Power
distribution
0.37
Acea
0.08
Enbw
0.42
EDP
0.41
EON
0.41
EVN
0.46
Iberdrola
0.14
Mvv
0.30
NG
0.50
RWE
0.57
Verbund
0.36
0.41

Power
transmission
Elia
Red Electrica
Ren Redes
Terna

0.20
0.33
0.17
0.41

0.28
0.26

Gas
distribution
Centrica
0.51
Hera
0.43
Italgas
0.39
Iren
0.41
Naturgy
0.40

0.43
0.41

Water
Pennon
Sev.Trent
UU
Veolia

UK Utilities
0.28
0.26
0.25
0.38

Pennon
Sev.Trent
UU
Centrica
NG
SSE

0.29
0.27

From the table above, we can draw the following conclusions:
•

Within the electricity sector, the systematic risk is the highest in the power generation segment (average
asset beta of 0.51), and it is the lowest for the transmission segment (average asset beta of 0.28), with
the distribution segment lying somewhere in between (average asset beta of 0.36).
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•
•

•

The gas distribution and electricity distribution sectors have similar exposure to systematic risk (the
average asset betas are respectively 0.43 and 0.36, and the median asset beta is 0.41 for both).
The water sector has an average asset beta of 0.29, which is broadly in line with that of the power
transmission sector (i.e. 0.28). If we consider only pure-play water companies, then the average asset
beta is even lower (the average asset beta between Severn Trent and United Utilities is 0.25).
Since UK utilities include, in addition to water companies, firms that operate in sectors (i.e. gas
distribution, electricity generation, and electricity transmission) with a higher exposure systemic risk, the
average beta is higher than that observed the water sector (i.e. 0.33 as opposed to the 0.29).

We have reported power generation figures here because they were considered in 2016. However, we do
not consider power generation a good comparator for water in respect of asset betas and we place no weight
upon the power generation asset betas in forming our range.

4.4.4 Conclusion on asset beta
Based on the evidence presented in this section we propose an asset beta range of 0.25-0.33. The lower
bound is based on the average asset beta of pure play-water companies (i.e. Severn Trent and United Utilities),
whilst the upper bound is based on the average asset beta of UK utilities, including firms that operate in the
gas distribution and electricity (generation and distribution) segments. The point estimate asset beta we
recommend is 0.3, rounding up marginally from the mid-point of the range. We note that this mid-point lies
above the median value for water companies, including non-UK firms.

4.5 Notional equity beta
Given the asset beta estimates set out in 4.4.4 and the gearing estimate of 50 per cent set out in Section 3,
the notional equity beta range is 0.50-0.66 with a point estimate of 0.6.

4.6 Real cost of equity
Given the risk-free rate and ERP estimates obtained in Section 0, and Section 4.3.2), and the notional equity
beta set out in Section 4.5, under the IRC2-Approach the real cost of equity range is 4.08-5.45 per
cent with a point estimate of 4.65 per cent.
Table 4.8: Cost of equity (real, pre-tax) under the IRC2-Approach
Risk-free rate (real)
ERP
Asset beta
Gearing
Equity beta
Cost of equity (real)

Lower bound
1.65%
4.85%
0.25
50.0%
0.50
4.08%
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Upper bound
2.15%
5.0%
0.33
50.0%
0.66
5.45%

Point estimate
1.75%
5.0%
0.3
50.0%
0.58
4.75%
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5 The cost of equity under the UKRNApproach
5.1 Introduction
In this section we set out the cost of equity under the UKRN-Approach. The Section is structured as follows:
•
•
•

We set out the risk-free estimate, by presenting market evidence, and concluding on the appropriate
risk-free rate range and point value.
We analyse the ERP and the TMR by presenting market evidence, and concluding on the appropriate ERP
and TMR ranges and point estimate.
We provide our recommendations on the real cost of equity ranges and point estimate under this
approach.

5.2 The risk-free rate for Ireland
Under the UKRN-Approach the risk free rate estimate is based on the yield of an observable asset which
can be regarded as bearing no (or minimal) risk. The standard such asset to use is a government bond.
Under this UKRN approach, objections that government bond yields may over- or under-state risk-free rates
(e.g. because of the risk of sovereign default, or because of quantitative easing, or because of regulatory
pressure on banks to hold government bonds) are either considered irrelevant (since the yields on
government bonds are available, whatever the reason) or the judgement is made that new distortions
accidentally introduced by attempting to “correct” for supposed distortions to government bond yields, from
these sources, are likely to be larger than the distortions “corrected for”. More bluntly, UK advocates of this
approach contend that, in practice, the use of an “equilibrium” approach has resulted in WACCs that have
been systematically higher in the UK, for nearly a decade, than would have been obtained by taking market
data at face value. We emphasize that the same would not have been true in other jurisdictions. For example,
the market-data-at-face-value use of Irish government bonds as a risk-free rate estimate in 2011/12 would
have produced a risk-free rate for Ireland in excess of 14 per cent.
As of 30 September 2019, the spot nominal yield on 10-year Irish government bonds was -0.034 per cent. In
the table below we also provide information on the average, maximum and minimum yield of Irish government
bonds over the previous three months.
Table 5.1: Yields on Irish government bonds
Yield
Spot yield at 30-Sept-2019

-0.034%

Average yield over the previous three months

0.038%

Minimum yield over the previous three months

-0.146%

Maximum yield over the previous three months

0.262%

Source: Thomson Reuters

Since we are interested in estimating the risk-free rate on a forward-looking basis, we can use information
provided by the ECB forward curve to estimate the market-implied change in interest rate three years ahead,
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i.e. around the middle of the RC3 price control period. Forward rates are available from the ECB on a daily
basis and therefore are subject to day-to-day volatility. The table below summarises the average, maximum,
and minimum market-implied rate increased 3-year heads recorded over the month of September 2019.
Table 5.2: Market–implied rate increase (all bonds) three years ahead of September2019
Rate increase
Average rate increase recorded in September 2019

+0.11%

Minimum rate in increase recorded in September 2019

+0.09%

Maximum rate increase recorded in September 2019

+0.15%

Source: ECB

Based on the information provided in these two tables, we conclude that the under the UKRN approach the
nominal risk-free rate range for Ireland is 0.06-0.12 per cent, with a point estimate of 0.09 per cent
(the mid-point of the range). The lower bound is determined by the spot yield at 30 September 2019 plus
the minimum market implied rate increase recorded in September (i.e.-0.034+0.09=0.06), whilst the upper
bound is determined by the spot yield at 30 September 2019 plus the maximum market rate increase
recorded in April (i.e.-0.034+0.15=0.12).
In order to determine the real risk-free rate we need to form a view on the appropriate inflation rate to use
to deflate nominal rates. As we illustrated in Figure 2.5, HICP in Ireland spiked to 1.7 per cent in April 2019,
but has otherwise been around 1 per cent, on average, over the last year. Therefore, for the purpose of
obtaining a real risk free rate, we use an inflation assumption of one 1 per cent.28 This results in a real riskfree rate between -0.93 per cent and -0.88 per cent.

5.3 Conclusions on the risk-free rate
Based on the analysis provided in this section our recommendations is for a real risk-free rate range between
-0.93 per cent and -0.88 per cent.

5.4 The Equity Risk Premium and Total Market Return
Under what we are determining the UKRN approach, as well as estimating the risk-free rate on a highly
contemporary data-driven basis, the Total Market Return is similarly contemporary data-driven. Specifically,
the UK regulators in question apply dividend growth models (DGM) and/or dividend discount models (DDM)
to recent market data so as to obtain an up-do-date estimate of the TMR.
In order to estimate the TMR for Ireland under the UKRN-Approach, we have developed three different
models:29
•

A multi-stage DGM where capital growth expectations are based on Irish GDP growth rate.

28

An alternative approach to creating a forward estimate of inflation would be to use estimates of Eurozone inflation
and an estimate of any underlying differential between Irish and Eurozone inflation (eg arising from real price effects).
Over the past five years, Irish inflation has averaged 0.63 percentage points below Eurozone inflation. There is no
guarantee that all (or indeed any) of that is an enduring real price effect, but let us assume for now that 0.6 percentage
points is (ie essentially all of it). There are various forecasts for Eurozone inflation: at one year ahead: 1.5 per cent; at
two years ahead: 1.6 per cent; at 5 years ahead: 1.8 per cent (essentially in line with the ECB’s target). If we subtract a
0.6 percentage points differential from these figures that would give 0.9, 1.0 and 1.2 per cent inflation rates. We consider
these sufficiently close to our 1.0 per cent Irish inflation assumption to be considered consistent with (or perhaps even
supportive of) it.
29
The Dividend Growth Model (also called the Dividend Discount Model) is explained in Appendix 3. The three
approaches we adopt here differ in how they estimate the future rate of dividend and capital growth.
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•
•

A multi-stage DGM where capital growth expectations are based on the Irish modified Gross National
Income (GNI*) rate30.
A multi-stage DDM where capital growth expectations are based on dividend growth rates.

Figure 5.1 TMR model based on GDP growth forecast
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Source: Thomson Reuters Datastream, Europe Economics’ calculations

Our version of the multi-stage DGM model where capital growth expectations are based on GDP growth
rates, produces a real TMR spot estimate of 7.41 per cent (as of August 201931) and a 5-year average of 6.29
per cent. Hence the range for this model is 6.29 to 7.41 per cent.

30

The volatility in Irish GDP data is partially related Ireland’s role as a hub for global corporate tax management. For
this reason Irish statistics officials have recommended using its bespoke measure of national income – the modified gross
national income (GNI*), which weeds out the statistical noise associated with multinationals – as this might be a more
reliable measure of the value of the Irish economy.
31
Values are not provided up to September because inflation figures for the month of September were not yet published
at the time in which the current report had been drafted.
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Figure 5.2 TMR model based on modified GNI growth forecast
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Source: Thomson Reuters Datastream, Europe Economics’ calculations

The second model here proposed, the multi-stage DGM model based on modified GNI growth rates,
produces a real TMR spot estimate of 8.46 per cent (as of August 2019) and a 5-year average of 7.16 per
cent. Therefore, the range for this model is 7.16 to 8.46 per cent.32
Figure 5.3 TMR model based on Dividend growth forecast
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32

We can see that both the spot value and the 5 year rolling average TMR in this model have increased slightly since
the time of our Consultation WACC report. Note that because the spot value has been above the 5 year rolling average
for some time, the tendency would be for the 5 year rolling average to rise even if spot forecasts of GNI*-modelled
dividend growth were to fall, slightly.
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Source: Thomson Reuters Datastream, Europe Economics’ calculations

Our last model the multi-stage DGM model where capital growth expectations are based on dividend growth
rates, gives a real TMR spot estimate of 12.33 per cent (as of August 2019) and a 5-year average of 10.82 per
cent. Hence this model produce a TMR range between 10.82 and 12.33 per cent.
We summarise the evidence provide above in the next table. We see that the range of possibilities is rather
wide, from 6.29 per cent to 12.33 per cent.
Table 5.3 TMR results – summary
GDP forecast
approach

GNI* forecast
approach

Dividend forecast
approach

Latest spot value available33

7.41%

8.46%

12.33%

5yr rolling average

6.29%

7.16%

10.82%

Noting the recommendation of Irish statistics officials that GNI* should be considered more reliable than
GDP, we place the most weight upon the GNI*-based model, hence our overall range is 7.2 to 8.5 per cent.
Within that range, we note that the five year estimate would normally be preferred to the point estimate,
but that it has exhibited volatility in recent years. In particular we note that with the spot estimate currently
spiking upwards, it seems likely that the rolling estimate will rise in forthcoming months. Noting also the large
uncertainty over the TMR value, we adopt a point estimate of 7.75 per cent.
We note that the ranges for the TMR produced by these different models is large, reducing the confidence
that can be placed upon the overall TMR estimate. Yet at the same time the TMR estimate is one of the most
important drivers of the overall cost of equity. That degree of uncertainty means we believe that, for
Ireland, it would not be appropriate to rely solely upon a UKRN-type approach to the cost of
equity without some cross-check from another model (such as a Fama-French or DGM) or a different
CAPM approach (such as the IRC2 Approach).34

5.5 Conclusions on the ERP and the TMR
Based on the analysis provided in this section our recommendations for the real ERP and TMR under the
UKRN approach are as follows:
▪
▪

A TMR range between 7.2 and 8.5 per cent
Given our real risk-free rate between -0.93 per cent and -0.88 per cent, and subtracting the low-end
risk-free rate from the low-end TMR and high-end risk-free rate from the high-end TMR, we obtain
an ERP range between 8.13 and 9.38 per cent.35

33

The spot value is calculated as of 30 August 2019 because inflation figures for the month of September (which were
needed to run the model) were not published in time for use in this report.
34
In its consultation submission, Irish Water quotes some past regulatory concern about the use of DGMs. We note
that this has typically related to the use of a DGM as a cross-check on the cost of equity (ie a way to estimate the cost
of equity as a whole for, say, Irish Water, not the TMR component). Furthermore, these past concerns about the
uncertainties associated with DGMs related to a period when the outlook for both dividend and GDP growth were
highly uncertain. DGMs were much more routinely used prior to 2008. Nonetheless, we agree with Irish Water’s general
proposition that it would be problematic to apply too great a weight to models solely based on a TMR from a DGM —
indeed, we argue precisely that ourselves.
35
7.2 – (-0.93) = 8.13. 8.5 – (-0.88) = 9.38.
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5.6 Real cost of equity
Given the risk-free rate and ERP estimates obtained in Section 5.3, and Section 5.5, and the notional equity
beta set out in Section 4.5, under the UKRN approach the real cost of equity range is 3.13-5.31 per
cent with a mid-point estimate of 4.22 per cent.
Table 5.4: Cost of equity (real) under the UKRN-Approach
Risk-free rate (real)
ERP
Asset beta
Gearing
Equity beta
Cost of equity (real)

Lower bound
-0.93%
8.13%
0.25
50%
0.50
3.13%
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Upper bound
-0.88%
9.38%
0.33
50%
0.66
5.31%

Overall cost of equity

6 Overall cost of equity
6.1 Real cost of equity
The following table sets out the ranges and point estimates produced by our two different approaches to
estimating the real cost of equity.
Table 6.1: Real cost of equity under two approaches
Low

High

Point estimate

IRC2

4.08%

5.45%

4.75%

UKRN

3.13%

5.31%

4.22%

Drawing on these two approaches, we propose an overall real cost of equity range of 4.1 to 5.4 per
cent. Using the mid-point of that range, we adopt a point estimate of 4.75 per cent.

6.2 Taxation and overall real pre-tax cost of equity
Taxation represents a cost to a regulated company, and it is a principle of economic regulation that such
costs ought to be recovered by the company in question. Some regulators, such as Ofwat, give companies
explicit tax allowances in their charges, effectively treating taxation as an operating expense. Other regulators,
including the CRU, give companies allowed returns on a pre-tax basis, effectively including an allowance for
taxation in the return on capital. We note that this is similar to the case for inflation, with some regulators
using a real WACC with an index-linked asset base, and others using a nominal WACC without asset base
indexation.
Given the tax shield resulting from the ability to deduct interest expenses from taxes, calculating a pre-tax
WACC involves inflating the cost of equity by a value of one less the tax rate:
WACCPRE-TAX = g· rD + [(1 – g) / (1- t)]· rE
where g is the level of gearing, t is the tax rate, rD is the pre-tax cost of debt and rE is the post-tax cost of
equity.
Regulatory precedent in Ireland overwhelmingly favours the use of the statutory tax rate in the calculation
of the pre-tax WACC. Here we use the Irish statutory corporation tax rate of 12.5 per cent when
calculating a pre-tax WACC.
Drawing on our real cost of equity range, that tax rate implies our range for the real pre-tax cost of
equity will be 4.69 to 6.17 per cent, with a point estimate of 5.43 per cent.

6.3 Comparison with Irish Water/Frontier proposal
In October 2018, Frontier Economics produced a WACC report, on behalf of Irish Water. Its estimate of
the cost of equity was 6.88 per cent at a 55 per cent level of gearing. In order to compare that proposal with
the proposal here, we need first to convert it to the implied cost of equity at 50 per cent gearing, in line with
our point estimate. Assuming a debt beta of zero, a cost of equity of 6.88 per cent at 55 per cent gearing
implies a real cost of equity of 5.61 per cent and a pre-tax real cost of equity of 6.41 per cent, above the top
of our range here. The most important driver of difference is the asset beta. Frontier assumes an asset beta
of 0.39 versus the 0.29 adopted here. If Frontier had used its other parameters unchanged but adopted an
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asset beta of 0.29, its cost of equity at 50 per cent gearing would have been 5.32 per cent, slightly below our
own point estimate.
The main reason Frontier produces a 0.39 asset beta is that it proposes that the asset beta value should not
be based on the latest market data but, instead, should be an average of past data, elevating the figure. The
average of the two year betas for the firms in question as at end-September 2018 was 0.33, much closer to
our figure (and our data shows the beta having fallen since then). Conversely, the passage of time since
Frontier’s report would have meant that by end-September 2019 it would have given a value of 0.35.
In our view a two-year asset beta (which by its nature already embodies two years of past data) provides the
best forwards-looking view of the market as to the systematic riskiness of the firms measured. Including
averages of past data (in the case of a two-year average, thereby embodying four years of past data and also
including a large array of data multiple times, in particular data from two years earlier — in Frontier’s case,
2016, at the peak of the beta series — which appears in every estimate and thus carries much the highest
weight) reduces the forwards-looking nature of the data to no obvious methodological gain. In the case of
the specific dates associated with Frontier’s proposal, it tends to considerably elevate the result. We
recommend maintaining the point estimate used here.
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7 Cost of debt
7.1 Introduction
The cost of debt rate is the return a company must provide to investors (lenders) in order to be able to raise
finance through debts. This section outlines the appropriate cost of debt for IW and is structured as follows:
•
•
•

We start by providing an overview of regulatory precedents.
We then set out our view on the appropriate credit rating to assume for IW.
In Section 1.3.3 we discussed the appropriate methodology to adopt to the cost of debt, describing three
methodological approaches used to estimate the cost of debt. In this section we shall use the relevant
data and inform our overall range estimate with evidence gathered under those three bases:
▪
▪
▪

•

The cost of debt on a debt premium basis.
The cost of debt for Irish utilities calculated on a quasi “all-in” basis (as defined in Section 1.3.3).
A thought experiment in which we consider the rate at which Irish Water would historically have
been able to raise debt as a part of the Irish government.

We conclude with our recommendations on the appropriate cost of debt for IW.

We note that most of Irish Water’s consultation submission WACC remarks concerned the cost of debt,
focusing particularly upon the all-in basis and the thought experiment regarding the rate at which Irish Water
would historically have been able to raise debt as part of the Irish government, and in what follows we
respond to points Irish Water raised.

7.2 Regulatory precedent from Ireland and the UK
The table below summarises the most recent decisions made by regulators in the UK and Ireland with regards
to the chosen level of the cost of debt.
Table 7.1: Previous determinations of cost of debt
Regulator
Irish regulators
CAR
CER
CER
CER
CER
CAR
UK Regulators
Ofwat
Ofgem
CAA
UREGNI
Ofwat
CAA
UREGNI
CAA
CAA

Country

Sector

Period
start

Period name

Approach

Ireland
Ireland
Ireland
Ireland
Ireland
Ireland

Aviation
Energy
Water
Water
Energy
Aviation

2019
2017
2017
2014
2015
2014

2020-2024 (DD)
PC4
IRC2
IRC1
PR4
2014 Determination

Mixed
Mixed
Debt premium
Debt premium

0.85% (real)
2.5% (real)*
3.0% (real)
3.9%
2.9%
3.0%

UK
UK
UK
UK (NI)
UK
UK
NI
UK
UK

Water
Energy
Aviation
Gas
Water
Aviation
Water
Aviation
Aviation

2019
2018
2015
2017
2015
2015
2015
2014
2014

PR19 (DD)**
RIIO-2
NERL**
GD17
PR14
RP2
PC15
CAP1103
CAP1103

All-in
All-in
All-in

0.35% (real)
1.74%
1.08%
2.0-3.3% (real)
2.6%
3.5%
4.86%
2.95 - 3.58%
2.78-3.45%
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All-in
All-in

Cost of debt
(pre-tax)

Cost of debt

Regulator

Country

Sector

ORR

UK

Rail

Period
start
2014

Period name
PR13

Approach

Cost of debt
(pre-tax)
3.0%

Note: * Applicable to 2013/14. Based on a trailing average of an index; to be revisited for the following years. ** New debt as opposed to embedded
debt — also calculated by these regulators.

7.3 Relevant credit rating
A key methodological choice concerns the credit rating which should be assumed for Irish Water. Consistent
with previous cost of capital estimations conducted by Europe Economics for CER, our working assumption
regarding the target credit rating is investment grade – ie BBB and above. This is usually (though not always36)
interpreted as translating into a rating between of BBB+ or above.37 It is, however, important to grasp that
the purposes of this BBB+ standard is to unpack the idea that there should be a buffer above the investment
grade threshold (BBB-) to allow the company to retain an investment grade rating if it experiences a moderate
shock. It is conceivable that a company could, at the same time, have only a BBB- rating and yet have very
large buffers against any plausible shock. That might be the case if, for example, some particular factor (e.g.
some feature of the capital expenditure programme) meant a BBB- rating were the only feasible rating but
other financial ratios had much larger buffers such that no plausible moderate business shock could take the
company below BBB-.
Such an assumption is also in line with general regulatory practice since regulatory decisions tend to regard
an investment grade rating, as being sufficient for utility companies to finance their activities. Therefore, we
think it is appropriate for CRU to target a credit rating at investment grade level.
It should also be emphasized that the notional credit rating used in assessing the WACC need not be identical
either to the actual credit rating of regulated entities nor to any targets regulators impose upon those entities
(though the latter is likely to be desirable).

7.4 Debt premium approach
In the next subsection, we shall present the cost of debt estimates obtained under an “all-in” cost of debt
approach. In this subsection we provide cost of debt estimates under an approach in which the cost of debt
is expressed as the sum between a risk-free and a debt premium.

7.4.1 Debt instruments considered
For the purpose of calculating the debt premium we have considered the following Irish debt instruments:
•
•
•
•
•

36
37

Six Electricity Supply Board (ESB) Finance bonds rated A- and with more than four years to maturity.
A set of eight BBB+ rated bonds issued by companies listed on the Irish stock market (ISEQ), with
maturity ranging between four and nine years.
A set of six BBB rated bonds issued by companies listed on the Irish Stock market (ISEQ), with maturity
ranging between four and ten years.
A 10-year maturity corporate bond index provided by Thomson Reuters consisting of BBB-, BBB, and
BBB+ rated bonds of European utility companies (we denote this as 10yr Utility index BBB).
A corporate bond index provided by Thomson Reuters consisting of A-, A, and A+ rated bonds of
European utility companies (we denote this as 10yr Utility index A).

Two examples of a BBB+ standard not being used are the Ofgem 2014 ED1 price control and the CER’s PR4.
A BBB+ equates to a Baa1 according to Moody’s methodology and a rating of ‘A’ equates to a Moody’s rating of A2.
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A summary of the debt instruments considered is provided in the table below:
Table 7.2: Irish debt instruments
Company
ESB
ESB
ESB
ESB
ESB
ESB
Average
10yr Utility index A
CRH Finance DAC
Transmission Finance DAC
Ryanair DAC
Johnson Controls International PLC
CRH Funding BV
Johnson Controls International PLC
Kerry Group Financial Services
CRH Finance DAC
Average
Allergan Funding SCS
Allergan Funding SCS
Aptiv PLC
Aptiv PLC
Allergan Funding SCS
Allergan Funding SCS
Average
10yr Utility index BBB

Maturity
date
Jan-24
Jun-27
Feb-29
Jun-30
Jun-31
Nov-33

Apr-23
May-23
Aug-23
Sep-23
Jan-24
Feb-25
Sep-25
Oct-28
Nov-23
Jun-24
Mar-25
Sep-28
Nov-28
Jun-29

Years to
maturity
4.3
7.7
9.3
10.7
11.7
14.1
9.6
10
3.6
3.7
3.9
4.0
4.3
5.5
6.0
9.1
5.0
4.2
4.7
5.5
9.0
9.2
9.7
7.1
10

Credit Rating
AAAAAAAA-/A/A+
BBB+
BBB+
BBB+
BBB+
BBB+
BBB+
BBB+
BBB+
BBB+
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB-/BBB/BBB+

Yield at 30-Sep2019
-0.05%
0.15%
0.25%
0.44%
0.55%
0.72%
0.34%
0.37%
0.01%
0.09%
0.30%
0.15%
0.02%
0.41%
0.18%
0.41%
0.20%
0.15%
0.35%
0.47%
0.87%
0.88%
1.01%
0.62%
0.59%

Source: Thomson Reuters

We have used the average yield across bonds with the same credit rating to calculate the spreads against two
different benchmarks:
•
•

the Irish government bond benchmark with the appropriate maturity; and
the German government bond benchmark with the appropriate maturity.

The appropriate maturity is chosen depending on the average years of maturity across bonds with the same
credit rating: i.e.:
•
•
•
•

10-years government bond benchmarks for the average across A- rated bonds;
5-years government bond benchmarks for the average across BBB+ rated bonds; and
7-years government bond benchmarks for the average across BBB rated bonds;
10 year government bond benchmarks for the two utility indices.

7.4.2 Spreads versus Irish and German government bond benchmarks
The chart below illustrate the spreads of the average yields of A-, BBB+ and BBB bonds and the spread of
the two utility indixes against the appropriate Irish and German benchmarks since 2017.
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Figure 7.1: Spreads vs. Irish government bonds
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Figure 7.2: Spreads vs. German government bonds
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The debt premium evidence is summarised in the table below.
Table 7.3 Debt premium evidence
Debt instruments
Average of A- rated bonds
Average of BBB+ rated bonds

Spread vs. IE
government bonds at
30-Sep-2019
0.38%
0.66%
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Spread vs. DE government
bonds at 30-Sep-2019
0.91%
0.99%
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Debt instruments
Average of BBB rated bonds

Spread vs. IE
government bonds at
30-Sep-2019
0.91%

Spread vs. DE government
bonds at 30-Sep-2019
1.36%

Average spread (BBB and above)

0.65%

1.09%

10yr Utility index (mixed A)

0.41%

0.94%

10yr Utility index (mixed BBB)

0.62%

1.16%

Source: Thomson Reuters and Europe Economics calculations

For our estimate of the cost of debt under the debt premium approach we impute the average value for the
spread on Irish bonds rated BBB and above (i.e. our target credit rating) to be 60bps. This corresponds to
the average spread vs Irish bonds of Table 7.3 (i.e. 0.65 per cent) minus 5bps to account for the fact that
Table 7.3 does not include evidence on A rated bonds. We note that this is also consistent with the 10 year
utility index mixed BBB rating yield of 62bps.38

7.4.3 Regulatory precedent on debt premiums
The following table presents debt premiums in the electricity and water sectors, in the UK and Ireland. Note
that in this table we define the “debt premium” as the difference between that regulator’s determined value
for the risk-free rate and the value taken for the cost of new debt (inclusive of issuance costs).
Table 7.4: Regulatory precedent on the debt premium

CER (Water)
CER (Gas)
URegNI

Year
2016
2017
2017

Debt premium
1.0%
1.0%
0.38%

We note that regulatory decisions in Ireland were at around 1 per cent in 2016-2017, which on our figures
above would be closer to the current spread for BBB-rated bonds in Ireland, or for Irish BBB and above rated
bonds versus German government bonds. The Utility Regulator in Northern Ireland had a rather lower figure,
of 0.38 per cent in 2017, which on our figures above would be more in line with the A-minus rated bonds.

7.4.4 The implied real cost of debt under the debt premium approach
Bearing in mind the regulatory precedents and the values for bonds of different ratings, we propose a range
of 0.4-1.0 per cent for the debt premium, with a point estimate of 0.6 per cent. Specifically, the lower bound
reflects both the URegNI 2017 decision and also the average for A- rated bonds (both 0.38). The upper
bound reflects both the CER precedents (both 1.0) and a broad reflection of the BBB rated bonds value
(0.91). The following table combines the risk-free rate range under the IRC2 approach with the debt premium
for Irish utilities rated BBB and above.
Table 7.5: Real cost of debt under the debt premium approach
Risk-free rate range (point estimate)

1.65% to 2.1% (1.75%)

Debt premium point estimate

0.4% to 1.0% (0.60%)

Cost of debt range (point estimate)

2.05% to 3.1% (2.35%)

38

Similarly, we note that the yield on our selection of Irish A- rated bonds is extremely similar to the yields on the
Thomson Reuters 10yr Utility index for mixed A rated bonds — tending to validate our selection. Hereafter we proceed
by using solely our Irish selection.
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7.5 All-in estimation approach
At GNI PC4 the CER signalled that it intended, for future determinations, to switch to placing greater weight,
in its determination of the cost of debt, upon the all-in market yields as opposed to applying a debt premium
to a notional theoretical equilibrium risk-free rate. So in addition to the debt premium-based approach we
have set out above, we also inform our overall cost of debt estimate by considering the cost of debt on an
“all-in” basis by simply looking at the yields of a relevant set of debt instruments. 39 The most natural set of
debt instruments to use are EUR-denominated corporate bonds issued by Irish utilities companies. Therefore
we use the yields of the ESB bonds reported in Table 7.2 as our starting point.
We note that the average maturity across the six ESB bonds considered is approximately ten years, and that
the average yields is 0.34 per cent. The main issue estimating the cost of debt based solely on ESB bonds
listed is that these are all rated A- and therefore their yields are likely to be lower than those that would be
observable on comparable bonds with a lower credit rating (e.g. BBB). However we can use the spreads
reported in Table 7.3 in order to impute yields on BBB rated and BBB+ rated Irish utility bonds.40 We note
from Table 7.3 that:
•

when calculated versus the Irish government benchmark :
▪
▪

•

the spread differential between BBB+ and A- bonds is 28bps (i.e. 0.66%-0.38%=0.28%); and
the spread differential between BBB and A- bonds is 53bps (i.e. 0.91%-0.38%=0.53%).

when calculated versus the German government benchmark :
▪
▪

the spread differentia between BBB+ and A- bonds is 8bps (i.e. 0.99%-0.91%=0.08%); and
the spread differentia between BBB and A- bonds is 53bps (i.e. 1.36%-0.91%=0.79%).

Therefore the average yield on Irish utility bods with a credit rating of BBB and above can be imputed as
follows:
Debt instruments
Average of A- rated bonds (observed)
Average of BBB+ rated bonds (imputed)
Average of BBB rated bonds (imputed)
Average yield (BBB and above)

Yields imputed using spreads
vs IE benchmark
0.34%
0.62%
0.87%
0.61%

Yields imputed using spreads
vs DE benchmark
0.34%
0.42%
0.79%
0.51%

Based on the table above we conclude that the yields on Irish utility bonds rated BBB and above are in the
region of 0.5-0.6 per cent:
We note that in its submission Irish Water argued that there is no evidence that shorter-term yields on
bonds are a better predictor of the average yield over the next five years than longer-term average yields.41
We provide such evidence in the table below. There we see that the mean prediction error, for future yields
on Irish government bonds, is lower for spot and short-term trailing averages than it is for longer-term trailing
averages. This supports the relevance of spot data for predicting future bond yields.

39

An alternative methodology is the so-called “debt premium approach” whereby corporate bonds are used to
estimate spreads versus a government bond benchmark, then the debt premium assessed in this way is added to the
determined risk-free rate. Quite apart from the fact that the CRU has signalled a shift to an all-in cost of debt approach,
it would not be feasible to apply a debt premium approach here, anyway, because we do not have a determined riskfree rate per se, given that our cost of equity is produced from models estimating the risk-free rate on such profoundly
different bases.
40
We note from Table 7.3 that the Thomson Reuters indices produce much the same result as the Irish bonds data
we deploy here, and hence that there would be little effect from adopting this index, instead. We therefore maintain
our focus on Irish data.
41
Irish Water submission, p17.
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Table 7.6: Prediction accuracy of spot values versus trailing averages, for Irish government bonds
(January 2012-August 2019)

Spot value
1 month trailing average
3 month trailing average
6 month trailing average
9 month trailing average
1 year trailing average
2 year trailing average
3 year trailing average
4 year trailing average
5 year trailing average

Mean prediction error (%)
2.70
2.78
2.96
3.22
3.52
3.82
4.56
4.82
4.71
4.40

Irish Water also argues that the use of an all-in cost of debt approach exposes water customers and firms to
luck, noting that “since the start of 2019 the spread between the minimum and maximum yields for the bonds
that Europe Economics considered is 145 bps”.42 This might be an argument for not simply using the spot
value at a point in time without taking any account of how it has moved in recent months and what indicators
there are, if any, of how it might evolve over the period of the price control. But that is not, in any event,
the way we implement the cost of debt or use it to inform the overall cost of debt estimate. We consider
implied forward yields for the period ahead, in the price control (thus taking account of how markets expect
yields to evolve in the future) and the all-in cost of debt is only one of the methods we consider in coming
to our overall recommendation. In our view the fact that bond yields can change non-trivially over a short
period is not a reason to ignore them altogether. It is merely an argument for being careful in interpreting
them.

7.5.1 Conclusion on the all-in cost of debt
Based on analysis above we consider that the appropriate nominal yield range for a BBB-rated Irish utility
bonds is between 0.5 percent and 0.6. Finally, consistent with the risk-free rate analysis carried out in Section
5.2 we add 9-15bps to reflect market-implied expectations of interest rate-related or inflation-related
increases in yields by the middle of the price control period.
This results in a nominal cost of debt range of 0.59-0.75 per cent and a point estimate of 0.67 per cent.
When adopting an all-in approach to the cost of debt, regulators often provide companies with an explicit
allowance for transaction and debt issuance costs. The main recent regulatory precedent comes from the
UK. For example, in its recent Draft Determination Ofwat provides a 10bps uplift to the overall cost of
debt43, whilst the Utility Regulator in Northern Ireland allowed 20bps in its 2017 RP6 Determination.44There
are potential differences between Irish Water and the UK firms under consideration. Irish Water appears, in
practice, to have greater reliance upon bank finance relative to bond finance, regarded as a standalone entity
it would be smaller than some of the key England-and-Wales comparators Ofwat considered, and it is state42

ibid.
See p5 of https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Cost-of-capitaltechnical-appendix.pdf
44
See
p225
of
https://www.uregni.gov.uk/sites/uregni/files/media-files/2017-0704%20RP6%20FD%20Main%20Report%20%28002%29.pdf We note that Irish Water highlighted this precedent for us in
its submission (p18).
43
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owned. Given these considerations, we believe a pragmatically appropriate approach would be to split the
difference of the two UK comparator cases, and assign 15bps for transactions costs.
Adding these 15bps to the 0.59-0.75 range gives a nominal overall range of 0.74-0.90. Deflated with our 1
per cent inflation assumption that is a real all-in cost of debt range of -0.26 to -0.10 per cent with a point
estimate of -0.13 per cent.
We note that this point estimate of -0.13 per cent is markedly down on the 1.05 per cent estimate in our
Consultation WACC report. Much the most important driver of that reduction is the drop in Irish
government bond yields over the period, discussed in Section 5.2.

7.6 Potential additional consideration: The efficient historic cost of debt
As we have discussed in Section 1.3.3, some water regulators take account, in estimating the cost of debt, of
the cost at which debt could have been raised efficiently in the past. For reference, we report the implications
of such an approach here.
As a start-point, we consider the ten-year average for the Thomson Reuters utilities indices, for the period
to end-September 2019. The nominal values for these (adding 10 bps for issuance costs, as above) are as
follows.
•
•

10yr average of Utilities BBB-mixed index as of 30-Sept-2019: 2.67 per cent.
10yr average of Utilities A-mixed index as of 30-Sept-2019: 2.48 per cent.

One potential issue in the Irish context is that Irish Water was in fact a state-owned enterprise historically.
That means that it may not have had access to the utilities bonds yields reported above but, instead, only to
Irish government bonds. Given that in this period the average historic yield on Irish government bonds has
been higher than on utilities, that means there is an argument that that is in fact a more relevant historic
efficient cost benchmark than alternatives such as the yields on Irish or European utilities over the period.
Irish 10 year government bonds have averaged 3.33 per cent in the ten years to September 2019. We graph
these figures below.
Table 7.7: Yields on Irish government bonds (%)
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Given that government debt is raised anyway at very large volumes, we assume no issuance cost uplift would
be required for the historic debt. If we deflate 3.33 per cent at the current 1 per cent inflation rate we obtain
2.31 per cent.
Weightings for historic to new debt can be a subject of debate and vary through time. For our thought
experiment here we note that in Ofwat’s early view of the WACC it assumed a ratio of 70:30, whilst in its
Draft Determinations it has assumed a ratio of 80:20. In our July report we used a though experiment of a
75:25 ratio. Irish Water argues that we should, instead, use an 80:20 ratio, reflecting the latest Ofwat estimate
for UK firms.
We see no strong reason to believe Irish Water would be expected to have exactly the same ratio of historic
to new debt as England-and-Wales water industry firms, even in the event that one were using an embedded
debt approach (which, we emphasize once again, we are not endorsing here). That would depend upon a
range of factors such as how much of the notional Irish Water entity’s debt were due to roll over during the
control period, how much new capital expenditure it is scheduled to do relative to its current RAB and what
dividend policy it is scheduled to employ. But for the purposes of our thought experiment, we will use Ofwat’s
latest 80:20 ratio.
If we apply a weight of four fifths to our 2.31 per cent figure and one fifth to the -0.13 per cent figure estimates
above in Section 7.5Error! Reference source not found., we would obtain an overall cost of debt of 1.82
per cent.45,46

7.7 Recommended range and point estimate for the cost of debt
We have obtained three point estimates for the cost of debt under different methodologies.
•
•
•

A debt premium approach estimate of 2.05-3.1 per cent with a point estimate of 2.35 per cent.
An all-in cost of debt estimate of -0.26 to -0.1 per cent with a point estimate of -0.13 per cent.
An all-in cost of debt estimate modified by the past history of debt raising, of 1.82 per cent.

Given our understanding that the CRU wishes to shift to placing greater weight upon an all-in approach to
the cost of debt, but would not seek a full transition to that basis in one review, we suggest that the natural
interpretation of the above is a range of -0.1 to +2.4 per cent (ie rounded variants of the two point estimates
of the two approaches) and a point estimate of 1.8 per cent — informed by the thought experiments of the
embedded bonds but without committing to any principle of the future use of embedded debt.47,48

45

Irish Water argues (on p18 of its submission) that other regulators have used indices of non-financial firms, rather
than utilities bonds, to inform their cost of debt estimates. We believe this mis-characterises the situation. For example,
Ofwat uses such an index for its debt indexation mechanism. The reason it uses a non-financials index is not because it
believes that provides a superior indication of utilities’ firms cost of debt. Rather, because it is using the index to set the
cost of debt allowance, if it were to do so using an index of which the bonds of the firms whose cost of debt it were
setting were a large portion, that would create a circularity problem — the cost of debt would be set using itself (or at
least something close to that). What Ofwat does to address this is to estimate a “wedge” between the yields on water
bonds and those on non-financial utilities, and it uses the non-financials indices to estimate changes through time,
ultimately seeking to proxy the output of a “utilities index” that did not include the firms being regulated via it.
46
For reference, we note that if we were to use the values from the Thomson Reuters utilities indices, deflated by 1
per cent for inflation, and apply a similar 80:20 weighting, we would obtain 1.30 and 1.15 per cent for the BBB-mixed
and A-mixed indices, respectively.
47
We note that in GNI PC4 the range was 1.0 to 2.5 per cent.
48
We note that Irish Water, in its submission, expresses concerns about “asymmetric risk” and suggests that the final
determination should include an element of regulatory headroom. The use of a cost of debt estimate well above the
mid-point of our range is an exercise of such headroom.
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8 Overall WACC for Water Business
Based in the WACC parameters estimates provided in this report the overall pre-tax real WACC range
we propose is 2.3-4.3 per cent, with a point estimate of 3.6 per cent.49
Table 8.1: Overall WACC
Lower bound

Upper bound

Point estimate

4.69%

6.17%

5.43%

50%

50%

50%

Cost of debt

-0.1%

+2.4%

+1.8%

WACC (real, pre-tax)

2.3%

4.3%

3.6%

Cost of equity (real pre-tax)
Gearing

8.1 What has changed since our Consultation WACC report?
In our Consultation WACC report the overall pre-tax real WACC range we proposed was 2.76-4.50 per
cent, with a point estimate of 3.86 per cent.
Table 8.2: Overall point estimates for WACC in final versus Consultation WACC reports
Consultation Report

Current Report

5.71%

5.43%

Gearing

50%

50%

Cost of debt

2.0%

+1.8%

WACC (real, pre-tax)

3.86%

3.6%

Cost of equity (real pre-tax)

We can see that there are falls in both the cost of equity and the cost of debt.
•

•

The most important driver of the fall in the cost of equity has been the asset beta, which fell from 0.32
at the time of the Consultation, to 0.29 in the current report. Assuming an Equity Risk Premium of 5 per
cent, for illustration, a fall of 0.03 in the asset beta, at a gearing of 50 per cent, implies a drop in the real
pre-tax cost of equity of 0.34 per cent — marginally more than the 0.28 per cent drop here. That drop
in the beta is entirely data-driven. There is no change in methodology. The market data have simply fallen
over the period.
The most important drivers of the fall in the cost of debt have been a rather large fall in the all-in cost of
debt, reflecting a major market-wide movement in debt yields during 2019, and an ongoing fall in the
moving 10-year average for yields on Irish government bonds.

49

We note that in some previous reviews the CRU’s predecessor regulator, the CER, using an explicit “aiming up”
mechanism to create headroom to allow for the asymmetric consequences of the WACC being too low relative to too
high. In the case of Irish Water, given its nature as a state-owned entity, and also given certain of the complexities
involved in assessing the WACC in Ireland at this time, headroom is better implemented via the two areas in which we
have proposed parameter estimates well above the mid-point: specifically the TMR and the cost of debt.
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Appendix 1:
framework

The

CAPM-WACC

8.2 The Regulatory Cost of Capital
In Weighted Average Cost of Capital (WACC) analysis, companies are regarded as financing their operations
through two sources of capital: debt and equity. Each comes at a cost: the cost of debt is the price paid for
fixed-payment liabilities, such as bonds and loans, while the cost of equity represents the opportunity costs
of employing contributed capital, such as public shares or private equity investment. Given that the level of
return to investors is uncertain, companies must compensate investors for the risk that investing in them
induces in the investor’s portfolio.
In economic regulation (e.g. price- or revenue-capping), the relevant thought experiment is the rate of return
at the cost of capital that would occur in a competitive market.

8.3 The WACC-CAPM Approach
The WACC-CAPM (Weighted Average Cost of Capital—Capital Asset Pricing Model) approach has been
the standard conceptual framework within which the cost of capital has been examined in Irish regulatory
determinations and has generally been favoured in other European jurisdictions (for example, the UK,
France).
The CAPM framework was developed in the 1960s, building on the portfolio analysis work of Harry
Markowitz, as a way to estimate the value of assets. The key feature of CAPM is that, given its important
assumptions concerning the efficiency of financial markets and that investors care only about the mean and
variance of returns, investment returns can be expressed as:
𝑟 = 𝑟𝑓 + 𝑀𝑅𝑃 ∗ 𝛽𝐴
where r is the (expected) return on the asset, rf is the return that would be required for a perfectly risk-free
asset, MRP is the “market risk premium”, that is to say the excess return over the risk-free rate that would
be delivered by a notional perfectly diversified portfolio equivalent consisting of all assets (“the whole
market”), and βA is a measure of the correlation between movements in the value of the asset of interest and
in the value of assets as a whole. It is also called “beta” (or sometimes the “asset beta”).
Under the capital asset pricing model (CAPM) approach, the cost of capital is computed from (a) the average
cost of debt for the various forms of debt held by the company, and (b) the cost of equity. This is the return
that investors (shareholders and lenders of various types) require in order to invest in the company. The
weighted average cost of capital (WACC) is calculated using the following formula:
𝐸
𝐷
𝑊𝐴𝐶𝐶 = (
) ∗ 𝑟𝐸 + (
) ∗ 𝑟𝐷
(𝐷 + 𝐸)
(𝐷 + 𝐸)
where rE is the cost of equity, rD is the cost of debt and E and D are the total values of equity and debt
respectively used to determine the level of gearing in the company, and so giving the relative weights between
the costs of equity and debt finance.
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Within the context of the WACC-CAPM approach, CAPM is generally most useful in estimating the cost of
equity.50 However, the CAPM remains a theory of the prices of assets in general, not simply equity, and the
cost of debt may still be usefully thought about in CAPM terms, as we discuss below.

8.4 Cost of Equity
Within the context of the WACC-CAPM approach, CAPM is used to determine the cost of equity, rE, applying
the following equation:
𝑟𝐸 = 𝑟𝑓 + 𝛽𝐸 ∗ (𝑇𝑀𝑅 − 𝑟𝑓 ) = 𝑟𝑓 + 𝛽𝐸 ∗ 𝑀𝑅𝑃
•
•
•

rf is the return on a risk free asset, usually proxied by a measure of the rate on medium to long-term
government bonds.
βE is the correlation between the risk in company returns and those of the market as a whole, which can
be estimated from primary market data.
MRP is the market risk premium, the different between the Total Market Return (TMR) and the risk free
rate, an economy-wide parameter. In practice the Total Equity Market Return is usually regarded as a
good proxy for the TMR and accordingly the equity risk premium (ERP) is used as a reasonable proxy
for the MRP. This depends on the assumption that the equity market is sufficiently diverse to span all
risks for the economy as a whole (i.e. any risk can be constructed by creating a portfolio of equities
alone).

Thus in the standard CAPM there are three determinants of the expected return on any asset: the return on
a riskless asset; the total market return earned by investors as a whole, reflecting systematic risk; and the
particular company’s exposure to systematic risk. Company specific risks do not enter the cost of capital, as
they can, by definition, be diversified away by investors.

8.5 Cost of debt
The cost of debt measures the combination of interest rates charged by banks to the company and the return
paid by the company on corporate bonds or other debt instruments. Note that although the cost of debt
may also be expressed in CAPM terms, the cost of debt is usually conceived as being made up of a risk free
component and a company-specific risk premium.
𝑟𝐷 = 𝑟𝑓 + 𝑑𝑒𝑏𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚
Assuming reasonable efficiency in capital markets, the premium on debt from one source should be the same
as that on debt from any other source involving the same risk. This principle should apply however complex
the particular structure of finance adopted. Since payments on debt are generally fixed (in contrast to the
variable returns on equity), “risk” in this context principally means the risk of non-payment.
A key issue to note is that, since payments on debt are fixed but there is some risk of default, the observed
return on debt is not necessarily identical to the expected return from holding the debt. For example,
supposing that the whole value of a bond is lost on default, the expected return will be:
1 + 𝐸(𝑟𝐷 ) = (1 + 𝑟𝐷 ) ∗ (1 − 𝑝𝑑 )
where, pd is the probability of default. However, the expected return in CAPM terms considers only
systematic risk, i.e.:
50

Due to equity’s role within companies’ capital structures, there is generally more divergence between observed and
required equity returns than is the case for debt.
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𝐸(𝑟𝐷 ) = 𝑟𝑓 + 𝛽𝐷 ∗ 𝑀𝑅𝑃
Hence, the relationship between the observed return on debt, debt beta and the probability of default can
be expressed as follows:
𝑟𝐷 = (

1 + 𝑟𝑓 + 𝑀𝑅𝑃 ∗ 𝛽𝐷
)−1
1 − 𝑝𝑑

Provided that the probability of default is sufficiently low, the observed return will therefore be a reasonably
close estimate of the required return. This provides the justification for thinking of the cost of debt in terms
of the risk-free rate and a debt premium. However, these considerations should be borne in mind when
interpreting observed returns for bonds with a higher probability of default.

8.6 Inflation and Taxation
Depending on the precise form of regulation, the WACC may need to be adjusted for inflation and/or
taxation. Taxation represents a cost to a regulated company, and it is a principle of economic regulation that
such costs, when efficiently incurred, ought to be recovered by the company in question.
Some regulators, such as Ofwat in the UK, give companies explicit tax allowances in their charges, effectively
treating taxation as an operating expense. Other regulators give companies allowed returns on a pre-tax
basis, effectively including an allowance for taxation in the return on capital. We note that this is similar to
the case for inflation, with some regulators using a real WACC with an index-linked asset base, and others
using a nominal WACC without asset base indexation. ComReg’s practice has been to use a nominal pretax WACC:
1−𝑔
𝑊𝐴𝐶𝐶𝑝𝑟𝑒−𝑡𝑎𝑥 = 𝑔 ∗ 𝑟𝐷 + (
) ∗ 𝑟𝑒
1−𝑡
where g is the level of gearing, t is the tax rate, rD is the pre-tax cost of debt and rE is the post-tax cost of
equity.
For the controls in question, both taxation and inflation will be allowed for within the cost of capital, so we
will estimate a nominal pre-tax WACC.
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Appendix 2: Gearing and the ModiglianiMiller Theorem
Modigliani-Miller Proposition 1 (MM I) states that that the risk of a company depends on the risk of its real
cash-flows, and hence on volatility in costs and demand for its products. This implies that, in the absence of
taxes, incentive and information problems, the way a project or firm is financed does not affect its value or
its cost of capital, (i.e. the market value of any firm is independent of its capital structure). This is because the
overall risk in a company’s asset base, its asset beta, does not change with the capital structure of the firm.
A company may be thought of as a bundle of investment projects. A project can be represented as a stream
of uncertain future cash flows or net revenues. Each stream of future revenues is equivalent to a certain
amount of cash today, the exact amount being obtained by discounting future revenues by the cost of capital
to obtain the present value of the project, net of costs to undertake that project. Financiers will invest in
the project only if the net present value of future cash flows is positive. If the project is financed up front by
a combination of debt and equity, then a fixed amount of future cash flows will accrue to debt lenders and
the remainder, or the value of the cash flows less the amount paid out to debt lenders, will accrue to equity
investors. The split between debt and equity financing does not matter from the perspective of the financiers;
it simply determines how much of the return on capital investment accrues to each party.
Because the risk of an asset is determined by its real features, rather than its method of financing, causality
runs from the asset cost of capital, through the capital structure, to the costs of debt and equity. In other
words, it is the costs of debt and equity that depend on the level of gearing, and not the asset cost of capital.
This is illustrated in the figure below. At zero level of gearing the weighted average cost of capital is equal to
the cost of equity. As gearing increases, the weight on the (lower) cost of debt increases. However, cost of
equity and debt both adjust such that the combined WACC remains unaltered, until at 100 per cent gearing
WACC simply equals the cost of debt.
Figure 8.1: Modigliani-Miller proposition I
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To see this within the context of CAPM, note that for financiers to be willing to put up the cost of a project,
they must first determine what level of risk they are taking on and, therefore, what level of return they
require for their investment. Within the CAPM framework this involves determining the asset beta, i.e. the
extent to which net returns on the asset as a whole are correlated with changes in returns in the economy
as a whole. The asset beta affects the WACC of the whole company, in contrast to the equity beta, which
only affects the cost of equity:
𝑊𝐴𝐶𝐶 = (1 − 𝑔) ∗ 𝑟𝐸 + 𝑔 ∗ 𝑟𝐷
𝛽𝐴 = 𝑔 ∗ 𝛽𝐷 + (1 − 𝑔) ∗ 𝛽𝐸
If the firm uses no leverage, then the shareholders get all the project revenues and βA = βE. If the firm uses
debt as well as equity, βE overstates the risk of the company, and the equity beta must be “un-levered” to
get the asset beta. From MM I the value of the company is determined by its future revenues and how those
revenues are split between different types of financiers does not matter. This means that the asset beta is
constant, so that as the company gears up, the weight on the equity beta decreases relative to the weight of
debt beta. Assuming that the risk on the debt providers does not change, the risk on equity holders must
increase, so that the risk on the firm’s equity is affected by its capital structure as well as the risk inherent in
the business as a whole.
Since, according to MMI, the capital structure is irrelevant, we might expect to see that choice of capital
structure is random. That we do not see entirely random matters points to a number of matters from which
MMI abstracts:
•

•
•
•
•

Differential tax treatment of equity and debt finance may imply that increasing gearing will save tax and
increase company value. Specifically, the tax deductibility of interest payments may increase the value of
the firm in question. The existence of such a shield lowers the cost of debt and lowers cost of equity as
more debt is used.
In the absence of other distortions, the expected costs of financial distress rise with the level of gearing.
Financial structures may affect the incentives that managers face to maximise the net present value of the
company.
The information that different market participants have access to at different times may vary.
There may be transaction costs, for example in varying the level of gearing.

Taking these considerations together suggests that there may be an optimal (value maximising) level of
gearing. For example, considering the effect of taxation suggests that the market value of a company may rise
with gearing, but as the risks and expected costs of financial distress and the extent of incentive problems
rise with gearing, there may be a point at which increased gearing causes value to fall.
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Appendix 3: Dividend Growth Model
According to the dividend growth model, the rate of return required to sustain the value of a share is its
current yield plus the expected rate of growth in yield. A simple DGM states that the current value of a stock
can be expressed as:
𝑃0 =

𝐷1
𝑟−𝑔

where P0 is the current price of the stock, D1 is the expected next period dividend, r is the required rate of
return, and g is the expected constant long-term growth rate of earnings. Solving for r gives the following
approximation of the cost of equity:
𝐷1
𝑟 =( )+𝑔
𝑃0
This means that the cost of equity is the prospective dividend yield of a stock plus the constant long-term
growth rate of dividends. Clearly, this version of the DGM makes the strong assumption that the dividend
growth rate will be constant. A multi-stage DGM allows the dividend growth rate to vary between dividend
periods (for example, short and long term).
The DGM has strong theoretical foundations (since it is based on valuation of a share as the stream of future
dividends expected by investors discounted at the cost of equity) and was for many years the main working
tool in US regulatory determinations. The challenge in applying it relates particularly to estimation of the
future path of dividends for specific assets expected by investors. Within a multi-stage DGM, analysts’
forecasts can be used for the next few years. Thereafter, there are various proxies that could be used for
dividend growth for individual assets, ranging from historic trends in dividends to the long-run sustainable
growth rate of GDP or trend growth in regulated assets. However, these typically give different answers and
therefore often result in wide ranges in estimates from the DGM. As the UK Competition Commission put
it in the Bristol Water case: “We… regard the DGM evidence as consistent with a wide range of figures for
the cost of… equity”.51
The DGM therefore shares a strong theoretical basis with the CAPM, though in practice its estimates are
less precise than those given by the CAPM. While it would be perfectly possible to pick one’s point estimate
of the cost of equity within the DGM range, this should be done on the basis of sound theoretical
considerations which would include CAPM in any case. We do not therefore believe it would be appropriate
to use the DGM in the place of the CAPM as the main basis for estimating the cost of capital for an individual
asset.
Nonetheless, the DGM may have a role in providing a basis for estimating the Total Market Return used in
the CAPM model, where dividends and dividend expectations are for the whole market rather than individual
stocks, and as such more abundantly available and less prone to biases. In this role the DGM functions not as
an alternative model to CAPM but as a complement for it. That is a role it has come to play in recent
determinations in the UK, and we offer variants of our models in the main report in which it plays that role.52
666

51

Ibid., paragraph 143.
Examples include Ofwat’s 2017 “initial view” of the cost of capital of the UK water sector and Ofgem’s 2018 RIIO2
determination.
52
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