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Objective

| have been asked to consider the following questions, in relation to the Australian Energy
Regulator’s (AER) recent decision in the Roma to Brisbane Pipeline Final Decision for APT
Petroleum Pipeline Pty Ltd (APTPPL) and the Draft Decisions for APA GasNet (Australia)
Operations Pty Ltd (APA GasNet) and SPI Networks (Gas) Pty Ltd (SP AusNet):

1.

Is the AER’s methodology for estimating the cost of equity in these decisions
consistent with the approach adopted by the UK regulator, Ofgem and UK appeals
body, the Competition Commission (CC)?

In light of the UK regulatory approach, is the AER’s approach to estimating the cost
of equity for the Distributors and APA GasNet likely to result in a rate of return that
satisfies the requirements of Rule 87(1) of the National Gas Rules that,

“The rate of return on capital is to be commensurate with prevailing conditions in the
market for funds and the risks involved in providing reference services”

In answering this question, | was also asked to explain the extent to which the UK
regulatory approach, including the regulator’s objectives, is likely to be relevant in
Australia.

Please note that | have also been asked to comment, in a separate report, on two reports
provided to the AER by Professor Martin Lally. In both reports I shall refer to this report as
W1, and the companion report as W2. Since the content of both reports overlap in various
places | shall at various points, in the interests of brevity, refer directly to more detailed
discussion in W2.

Expert Witness Status

| have read, understood and complied with the guidance on expert witnesses in Practice Note

CM7.

| am a Professor of Economics at Birkbeck College, University of London. | have been a full-
time academic since 1991, holding academic positions at the University of Cambridge and at



Birkbeck. | previously worked at the Bank of England; and alongside working as an
academic have maintained regular links with the private sector, most notably with Smithers &
Co Ltd, advisers to the fund management industry. My academic work involves both teaching
and research: | have published regularly in respected journals, specialising in
macroeconomics and finance. | have carried out two major studies relating to the cost of
capital for regulated industries, both commissioned by UK regulators (see Mason, Miles &
Wright, “A Study in to Certain Aspects of the Cost of Capital for Regulated Utilities in the
U.K.” (February 2003), and Baskaya, Hori, Mason, Satchell and Wright, “Report on the
Cost of Capital provided to Ofgem” (September 2006)), both of which have been widely
quoted in subsequent discussions of the cost of capital. Additionally I have acted as a
consultant to Ofgem on estimation of CAPM betas, and as an expert witness to the UK
Competition Appeal Tribunal.

| have been assisted in preparing this report by my colleague Kenjiro Hori, Lecturer in
Economics at Birkbeck, who was a co-author on the second of the reports cited above.

My Curriculum Vitae is appended to this document.
Overall Conclusions

In answer to Question 1: my conclusion is that the AER’s approach to estimating the cost of
equity has been substantively different from the approach of UK regulators, in two key ways.

First, and crucially, both Ofgem and CC have consistently worked on the assumption that the
real market cost of equity (i.e., for a firm with a CAPM £ of one) is stable over time; in
contrast, AER’s methodology of assuming a constant market risk premium (MRP), coupled
with a market-based estimate of the risk-free rate, has resulted in very significant reductions
in the implied market cost of equity.

Second, and of more minor importance, in recent decisions Ofgem and CC have used
estimates of the risk-free rate that have not fully adjusted downwards in line with market
rates. This difference is quantitatively much less important, because, for any company with a
B close to one (as the AER assume), the assumption on the risk-free rate, per se, is much less
important than the assumption on the market cost of equity (which, by construction, must
equal the risk-free rate plus the MRP).

In answering Question 2, my conclusions rely on my own personal analysis, albeit informed
by my observations of UK regulators. My views can be summarised as follows:

i. Both the real market cost of equity and the MRP are inherently unobservable. But of
necessity regulators have to commit themselves to a particular set of assumptions
about these unobservable magnitudes. My view, in line with the UK regulators, is that
regulators should work on the assumption that the real market cost of equity is
constant. This approach is supported by quite strong evidence. For any firm with 3
reasonably close to one, the assumed real market cost of equity is by far the most
important figure affecting the cost of capital for regulated companies. Thus this
methodology has the added advantage of providing a stable regulatory regime. |
believe this has proved its worth in the UK.



Vi.

Vil.

. Any other assumptions should be consistent with this core assumption. As a direct

implication, whatever assumption is made on the risk-free rate, the implied equity
premium must move point by point in the opposite direction.

The AER, by assuming that the risk premium is constant, and hence that the cost of
equity capital has simply followed the risk free rate down point by point, has in my
view made a clear error.

. This behaviour is particularly inappropriate in the Australian context. By assuming a

lower cost of capital, the AER is imposing a lower return on capital for the regulated
company, at a time when profitability, and hence returns of unregulated companies
are at a cyclical high, which is in turn inducing very strong investment. This puts
regulated companies at a potentially severe disadvantage compared to unregulated
companies, and implies the serious risk that regulated companies will under-invest.

Whilst point ii) necessarily applies that in my approach (and that of UK regulators),
the (estimated) MRP and the risk-free rate must move in opposite directions, this
phenomenon cannot be directly observed, since the true MRP is inherently
unobservable. However there is a considerable body of academic research that would
suggest indirect evidence of this negative relationship, both by looking at economic
determinants of the MRP, and at the properties of implied risk premia on other assets,
such as corporate and government bonds.

In a world of internationally integrated capital markets, it would be absurd to assume
that Australian companies are only raising capital from domestic investors. Thus
international evidence and practice is highly relevant, especially for the cost of equity.

While | believe that the AER has got it wrong on the (crucially important) cost of
equity, | have no significant criticisms of the assumptions the AER has made on the
risk-free rate per se. The risk-free rate is observable (more or less), and to the extent
that a regulated company has lower systematic risk than the market, this should in
principle be taken into account. However, the combination of this methodology for
the risk-free rate and the assumption of a constant risk-premium does cause major
problems, by introducing instability into the assumed figure for the real cost of equity
(as under point iii) above). My preference would be for the AER to adopt the
approach followed by UK regulators, of assuming a constant real market cost of
equity (as in point i) above). But if the AER continues to assume a constant MRP
based primarily derived from realised returns, a possible compromise approach would
be to combine this with a historic average risk-free rate. For a firm with B equal to one
this would give an identical answer to my preferred approach; but even for a firm with
B less than one it would result in an outcome that would be markedly superior to what
the AER currently proposes.



1. The Approach to the Cost of Equity of Ofgem and the Competition Commission

Background

In its recent review of price controls, Ofgem “reaffirmed its commitment to a CAPM based
approach to estimating the cost of equity, sense-checked against other approaches.”!
Similarly, CC stated that “As in previous inquiries, we used the CAPM as we considered it
was the most robust way to measure the returns required by shareholders.”?

The familiar CAPM model is,
E(Ri):Rf+ﬂi(E(Rm)_Rf) 1)

where E(R;) is the expected return for firm i. In the regulatory context firm i is the regulated
firm, and hence E(R;) is the cost of equity. ;i is the CAPM beta for the regulated firm, R; is
the risk-free rate and E(Rm — Ry) is the market risk premium MRP.

Ofgem’s approach to cost of capital estimation in recent years has referred extensively to the
analysis of Mason, Miles and Wright (2003) in their study of the cost of capital,
commissioned by a consortium of UK regulators in the early 2000s.®> As correctly noted in
AER (2012, p60),* “the MRP cannot be directly observed”. In fact, a fundamental problem in
practical applications of the CAPM is that none of the terms in (1) can be directly observed
without error.

Mason et al noted however that a simple rearrangement of the CAPM equation gives
E(R)=E(R,)+(B-1)MRP )

thus the cost of capital to regulated companies will only differ from the expected market
return to the extent that g; differs from unity. Furthermore the MRP (and hence the risk-free
rate) will only affect the firm’s cost of equity via this second term.

By decomposing the realised return as

R,=E(R,)+¢ 3)

m
where ¢ =R —E(R, )is an expectational error, Mason et al noted that on the assumption that

(over sufficiently long samples) expectational errors should average out close to zero, then
the average realised aggregate return provides an estimate of E(Rn), the crucial first term in

L FTI Consulting, Cost of capital study for the RIIO-T1 and GD1 price controls: Report by FTI Consulting, 24
July 2012

2 Competition commission, Bristol Water plc: A reference under section 12(3)(a) of the Water Industry Act
1991, Report, presented to Ofwat, 4 August 2010

¥ Mason, R., Miles, D and Wright, S (2003), A Study into certain aspects of the cost of capital for regulated
utilities in the UK, Smithers & Co Ltd report to a consortium of UK regulators

* AER, APT Petroleum Pipeline Pty Ltd, Access arrangement final decision: Roma to Brisbane Pipeline, 2012-
13 to 2016-17: Final Decision, August 2012



(2). Furthermore, Mason et al noted, there was strong evidence (drawing on the research of
Siegel, 1994; Dimson, Marsh & Staunton, 2001°) that the realised real aggregate stock market
returns and by implication, from (3), the expected real market return, E(Ry), has been
remarkably stable, both over long historical samples, and in a wide range of markets.

By comparison, Mason et al also noted, there was very much weaker evidence of stability of
the risk-free return (at any horizon), and hence of the MRP. In more recent work
commissioned by Ofgem, Wright (2004)° also noted strong evidence of parameter instability
in estimates of g; for a range of regulated companies in the UK. Thus there are distinctly
greater measurement problems associated with the second term in (2), compared to the first;
but, in many contexts, as long as fi does not differ too much from unity, these problems
should be relatively less important in their impact on the estimated cost of equity.
Furthermore, the relative stability of the expected real market return suggests there has been a
historical tendency for offsetting movements in the risk-free rate and the MRP. (For a more
detailed review of this evidence, see my companion report, W2).

Since equations (1) and (2) are mathematically identical, as long as we take a consistent
approach to the various components of the equation, it should not matter which we use;
however if (1) is used, and the approach does not take into account the stability of the market
return, this may lead to significantly different answers. This provides an explanation of the
differences in approach between AER and both Ofgem and CC.

Ofgem’s recent approach to the cost of equity and the risk-free rate

The analysis of Mason et al set out in the previous section has underpinned Ofgem’s
approach in recent deliberations, summarised below. We consider the following:

Electricity Distribution:

Price Control Period Applied Notes
DPCR4 1 April 2005 — 31 Mar 2010
DPCR5 1 April 2010 — 31 Mar 2015
RIIO-ED1 1 April 2015 — 31 Mar 2023 Formerly known as DPCR6
Gas Distribution:
Price Control Period Applied Notes
GDPCR1 1 April 2008 — 31 Mar 2013
RI10-GD1 1 April 2013 — 31 Mar 2021 Formerly known as GDPCR2
Transmission Distribution:
Price Control Period Applied Notes
TPCR4 1 April 2007 — 31 Mar 2012
TPCR4 Rollover 1 April 2012 — 31 Mar 2013
RIIO-T1 1 April 2013 — 31 Mar 2021 Formerly known as TPCR5

® Siegel, J, Stocks for the Long Run, McGraw-Hill; Dimson, E, Marsh, P and Staunton, M (2001), Triumph of
the Optimists Princeton University Press

6 Wright, S, Beta Estimates for: Scottish Power, Scottish & Southern Energy, Viridian Group, Centrica,
International Power, National Grid Transco, United Utilities, Kelda Group, Severn Trent, Smithers & Co report
to Ofgem (March 2004)



A summary of the decisions on assumptions for the risk free rate, , and the overall cost of
equity is given in Table 1 below. More detailed descriptions of the price control reviews are
given in Appendix 1.

Table 1. Assumptions on key cost of equity parameters in recent Ofgem decisions

TPCR4 RIIO-
DPCR4 GDPCR1 DPCR5 Rollover GD1
Initial Final Final Initial Final Final Initial
(Mar 04) | (Nov 04) | (Dec07) | (Mar08) | (Dec09) | (Dec07) | (Jul12)
Real risk-free
rate 3.00 - 2.50 - 2.00 - 2.00
Equity risk
premium 4.5 - 4.75 - 5.25 - 5.25
Equity g 1.0 - 1.0 - 0.9 - 0.9
Cost of Equity 7.50 7.50 7.25 6.5-7.5 6.73 7.00 6.7
Market Cost of
Equity
B=1 7.5 7.5 7.25 7.25 7.25

The table reveals that, consistent with the analysis in Mason, Miles and Wright, discussed
above, Ofgem’s assumptions on the implied cost of market equity (E(Ry) in our equations)
have shown minimal variation in recent decisions. As documented in Appendix 1, Ofgem has
explicitly referred to this analysis on several occasions, as the basis for this stability.

It is also noteworthy that, Ofgem has assumed an equity S either equal to, or very close to
one. As a result, as is evident from equation (2), the assumed MRP has had a minimal effect
on the assumed cost of equity.

Assumptions on the risk-free rate have shown more variation, albeit that (as documented in
the Appendix) Ofgem has explicitly made the decision not to bring the assumed rate down in
line with current short-term market rates (thus effectively dampening yet further the already
small impact of market changes in the risk-free rate). However, the table reveals that, given
the near-constancy of the assumed market cost of equity, the implied market risk premium
has moved in an almost precisely offsetting direction to the assumed risk-free rate.



CC’s recent approach to the cost of equity and the risk-free rate
We consider the following:

- Stansted Airport Q5 Price Control Review, 2008’
- Bristol Water Report, 2010°

A summary of the recent decisions included in the above by the CC on the cost of equity is
given in Table 2 below. More detailed descriptions are given in Appendix 2.

Table 2. Assumptions on key cost of equity parameters in recent CC decisions

Bristol Stansted | Heathrow | Gatwick Mid Kent /
Water (Oct 08) (Oct 07) (Oct 07) Sutton & East
(Jun 10) Surrey (Sep 00)
Real risk-free
rate 2.0 2.0 2.5 2.5 3.0
Equity risk
premium 5.0 3.0-5.0 2.5-4.5 2.5-4.5 4.0
Equity g 0.92 | 1.00-1.24 | 0.90-1.15| 1.00-1.30 0.7
Cost of Equity 6.6| 5.0-82| 4.75-7.68| 5.0-8.35 5.8
Market Cost of
Equity (8=1) 7.0 5.0-7.0 5.0-7.0 5.0-7.0 7.0

) CcC further added a Small Company Equity Premium (SCEP) of 1.0% to estimate the
overall cost of equity.

The table reveals that CC’s assumptions on the implied cost of market equity for p=1, ( which
must equal E(Ry)) have been unchanged in recent decisions. The analysis underpinning these
decisions is extremely close to the framework set out at the start of this report. It is well
summarised by the following extracts taken from the Stansted review:

“This particular aspect of our calculation attracted more comment and criticism than
any other part of our 2007 cost of capital analysis ... Some of these comments seemed
to us to have been based on a misunderstanding of the underlying approach in that
they focused on the equity-risk premium in isolation, without recognizing that the

" Competition Commission, Stansted Airport Ltd: Q5 price control review, presented to the Civil Aviation
Authority, 23 October 2008

& Competition Commission, Bristol Water plc: A reference under section 12(3)(a) of the Water Industry Act
1991, Report, presented to Ofwat, 4 August 2010



risk-free rate and equity-risk premium estimates need to be combined together in
order to see the Ry, estimate that goes into the CAPM calculation.” (Appendix L17)

“We also believed, in the context of this review, that the Ry, term in CAPM is unlikely
to have been affected significantly by short-term changes in the risk-free rate ... the
expected return on the market has, if anything, increased slightly during the last 12
months at a time when the expected return on risk-free assets has fallen. It would be
illogical for us to have retained our previous range for the equity-risk premium in the
absence of any reason to believe that a lower risk-free rate had translated into a lower
cost of equity.” (Appendix L19)

Summary of UK Regulatory Practice

To summarise, both Ofgem and CC have employed a methodology in which the crucial
component is an assumed stability of the real market cost of equity, in line with the analysis
of MMW. Of necessity this implies that, with falling risk-free rates, the implied figure for the
MRP must be assumed to have increased point by point (the quotation from CC above shows
that this relationship has been deliberate, and considered). Additionally, for both Ofgem and
CC, the combination of assumed PBs close to one, and risk-free rate assumptions that have not
fully followed market rates downwards, has meant that the implied cost of equity assumed for
the companies they regulate has also been stable. As discussed in the next section, this
contrasts very markedly with the AER’s behaviour.

2. AER’s Cost of Equity and Risk-Free Rate Assumptions compared to Ofgem’s
and CC’s Methodology

We consider the following:

- APT Petroleum Pipeline, Roma to Brishane, Final Decision, 2012°

- APA GasNet Australia, Draft Decision, 2012°

- SPI Networks (Gas), Draft Decision, 2012*". (These comments apply also to the AER’s
Draft Decisions for Envestra Victoria and Multinet Gas.)

In their April 2012 report, cited above, AER state that, “In the WACC review, the AER
considered evidence before it and concluded the appropriate methodology for estimating the
risk free rate is using the yield on CGS bonds with a 10 year term and an averaging period
commencing as close as practically possible to the start of the regulatory control period.”
(p.127) In their August 2012 report they further state that “the yield on long term CGS is
often used as a proxy for the risk free rate because the risk of the Australian Government
defaulting on interest and debt repayments is considered to be low.” (p.65) They further state
that “recent material from the RBA indicates that ‘CGS yields are the most appropriate risk
free rate in Australia’ in prevailing market conditions” (p.66). The AER therefore use data
averaged over the 20 business day period from 25 June 2012 to 20 July 2012.

° AER, APT Petroleum Pipeline Pty Ltd, Access arrangement final decision: Roma to Brisbane Pipeline, 2012-
13 to 2016-17: Final Decision, August 2012

10 AER, Access arrangement draft decision: APA GasNet Australia (Operations) Pty Ltd, 2013-17, Part1,
September 2012

1 AER, Access arrangement draft decision: SP1 Networks (Gas) Pty Ltd, 2013-17, Partl, September 2012
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In their subsequent draft decisions for both APA GasNet and SP AusNet, the AER state that
they agree with both firms’ proposed method of “adopting the yield on 10 year
Commonwealth Government Securities (CGS) as the proxy for the risk free rate”. (p34 for
APA GasNet, p34 for SP AusNet). The AER however disagrees with SP AusNet’s proposal
for adopting a 20-year historical average risk free rate, instead suggesting that “the AER
adopts a short term averaging period [10-40 business days] sampled as close as practically
possible to the commencement of the access arrangement period”. (p35)

In principle there is no great inconsistency between the AER’s methodology and that of
Ofgem and CC, up until the financial crisis. Indeed the approach is very much in line with
Baskaya, Hori, Mason, Satchell & Wright’s (2006) conclusion, cited recently as background
to Ofgem’s decision on TPCR4, that “the best current market-based estimate of the forward
looking risk free rate was the nominal yield on medium-term government bonds less the Bank
of England’s inflation target of 2 per cent.” The basis for this argument was the assumption
that, in the absence of any clear-cut evidence of a term premium, a yield on government
bonds over a maturity comparable to the price control could be treated as the best available
market forecast of average short-term rates over the life of the price control.*? Thus whilst
this approach appears to differ from Ofgem’s, by using long-term rates, it is doing so merely
as a means to estimate the short-term rate.

More recent experience seems to have persuaded both Ofgem and CC that this approach may
not fully reflect market conditions. Ofgem’s view, stated in DPCR4, was: “the issue ... is the
expected risk-free rate going forward. It is therefore important to come to a view whether
current low market rates are likely to persist into the future or whether there are factors,
which are not expected to persist, which depress rates at present.” This view was reflected in
all price controls reviewed above where the risk free rate was explicitly estimated: in DPCR4,
Ofgem noted that the yields were suppressed by factors such as minimum funding
requirements for pension funds and high equity volatility, and so the range was set 60-100bp
above the then (real) yield on index linked gilts. CC made similar arguments in their Stansted
Price Control Review to justify a risk-free rate assumption above prevailing market rates. In
DPCRS5, Ofgem concluded that the rates were depressed by the Bank of England’s
quantitative easing and demand from pension funds and referred to the 10 year trailing
average 10 year rate which was 100bp above the current 10 year rate; in TPCR4 Rollover,
Ofgem retained the original DPCR4 estimate due to the volatility of the current yields; and in
RI1O-GD1, Ofgem viewed it appropriate to focus on longer-term estimates and suggested a
rate of 2% despite real index linked gilts rates being negative.

However, in light of the discussion above, it should be evident that the difference in
assumptions on the risk-free rate between AER and both Ofgem and CC are not, in
themselves, likely to greatly affect the assumed cost of equity, if market equity premium
estimates are derived in a consistent manner, taking into account the observed stability in the
market cost of equity, as Tables 1 and 2 showed both Ofgem and CC have done. It is in this

12 Although it should be noted that the context for this original statement was in relation to the expected cost of
debt, rather than equity, over the life of a price control system. Note also that this methodology implicitly
assumes the Expectations Theory of the term structure, i.e. that the forward interest rate must equal the expected
one-year spot rate. While there are strong a priori grounds for this assumption, it must be acknowledged that
empirically forward rates are a very poor predictor of future interest rates. To explain this alternative theories of
term structure have been suggested, such as Liquidity Preference Theory, and Market Segmentation Theory
(see, for example, the textbook treatment in Brealey R and Myers, S (2003), p. 630).
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respect that AER’s methodology parts company from the UK regulators in a much more
crucial way.

AER state that they take into account the following evidence in deriving their MRP
assumption:

e Long-term historical excess returns of 4.9-6.1% (arithmetic) and 3.0-4.7%
(geometric), which have been adjusted to incorporate a value for distribution
imputation credits (theta) of 0.35.

Survey based estimates — claimed to be around 6%.

Dividend Discount Model based estimates — used for cross-check.

Consultant advice by Professors McKenzie and Partington, University of Sydney.
Recent practice among Australian regulators.

Recent Australian Competition Tribunal decisions.

The estimates of historical excess returns, which appear to have had the primary influence on
the assumptions, are derived from arithmetic average realised stock returns relative to the 10
year government bond rate, provided by Handley (2012), in a report™® prepared for AER (see
Appendix 3 for details). These figures are then scaled by f and added to the risk-free rate to
derive the cost of equity. Table 3 shows the results, on a comparable basis to Ofgem’s shown
in Table 1.

Table 3. AER’s assumptions on key cost of equity parameters

Parameter Previous AER
Draft/Final

Nominal Risk-free Rate 5.70% 2.95%
Inflation Rate 3.21% 2.55%
Real Risk-free Rate 2.49% 0.40%
B 1.0 0.8
Market Risk Premium 6.0% 6.0%
Real Cost of Equity 8.49% 5.2%
Real Market Cost of 8.49% 6.4%
Equity (6 =1)

Table 3 makes clear that this methodology has resulted in a sharp fall in the implied real cost
of equity, by over 300 basis points. For comparability with Ofgem’s and CC’s methodology,
the last line of Table 3 also shows the implied real cost of market equity, which, given the
unchanged assumption on the MRP, has simply fallen in line with the risk-free rate figure,

3 Handley, J. C., “Historical equity risk premium to 20117 (April 2012)
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hence by just over 200 basis points. This fall has been accentuated by a shift to a less-than-
unit assumption for S, lowering the real cost of equity for regulated companies, relative to the
market return, by a further 120 basis points.

A simple comparison between the AER’s implied real market cost of equity assumption in
Table 3 with the equivalent figure in Table 1 shows that this figure is 80 basis points lower
than Ofgem’s assumption, and 60 bp lower than CC’s most recent figure, shown in Table 2.
My remit in this report is limited to providing commentary on the comparison between the
methodologies used by the AER, compared to the UK. | have not carried out a systematic
investigation of what actual figure should be set as an appropriate assumption for the real
market cost of equity for the Australian, as compared to the UK market. However on a priori
grounds it seems plausible that if anything the appropriate figure for Australia should be
higher, rather than lower than in the UK, given that Australia’s market is relatively small, and
disproportionately influenced by the commodities sector. Thus it seems possible that the
expected return for the Australian market itself may contain a risk premium relative to other
national stock markets. This has implicitly been reflected in past regulatory behaviour. As a
result, the fall shown in Table 2 represents an even bigger difference from AER’s own past
practice, since previously the assumed figure was higher than those used in the UK. Given
the historic stability of real market returns in most markets this is a very significant shift, and
clearly is at odds with the methodology of UK regulators.

It is worth stressing that it is not the risk-free rate assumption per se that is the cause of this
difference, but the assumption that the equity premium is constant, and hence the implicit
assumption that the market cost of equity must have fallen. Had the AER worked on the
assumption of a stable market cost of equity, as Ofgem has done, the risk-free rate
assumption would have been more or less precisely offset by a rise in the assumed MRP. In
this respect APTPPL and CEG’s criticism that “the WACC determined by the AER is biased
downward as the AER adopts an MRP that reflects the long term average and uses a risk free
rate that reflects the current market environment” appears to have implicit support in UK
practice.

Summary of Comparison between AER’s methodology and Ofgem/CC

The above comparison provides a clear-cut answer to the first question | was asked to address
in this report. There is a very clear inconsistency between the AER’s methodology for
estimating the cost of equity and that of the two UK regulators, Ofgem and the Competition
Commission. The UK regulators have both deliberately worked on the assumption of a stable
real market return on equity. Given 3 estimates close to one, and only partial adjustment of
risk-free rate figures in line with market rates, this has resulted in a stable cost of equity for
the companies they regulate. In sharp contrast, AER’s methodology of assuming a constant
market risk premium (MRP) and adding to market-based measures of risk-free rate has
resulted in an abrupt fall in the assumed real market cost of equity, by over 200 basis points.
This fall has been reinforced by the shift to an assumed 3 of only 0.8, rather than 1, such that
the assumed real cost of equity for regulated companies has fallen by over 300 basis points.

Thus the differences in approach between the UK regulators and the AER are very far from
being merely academic: They have had major implications for the profitability of regulated
companies. In the final section of this report I now turn to my own assessment of the relative
merits of the two approaches.
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3. Is the AER getting it right?

| have provided my answer to this question in summary form at the start of this report. I
therefore structure my response to this over-arching question in terms of these key summary
conclusions, which | restate here, with added explanation.

I. Regulation should maintain the assumption that the real market cost of equity
capital is constant.

| have already referred to arguments made on this issue in MMW, which have been explicitly
supported in the quotations provided by the CC. I discuss the background for this assumption
in more detail in W2. In my view it is considerably more firmly grounded in the data than the
competing assumption that the MRP is constant. As summarised in W2, the key point is that,
while the historic real market return on equity has been stable in most major markets
(providing indirect evidence that the expected return has been stable), this has not been the
case for the risk-free rate, which has had no obviously stable historic mean.'* Since the MRP
is the difference between the (stable-mean) market return and the (no-stable-mean) risk-free
rate, the MRP in turn does not have a stable historic mean.

Additionally, it should be stressed that, for any company with  reasonably close to one, it is
the real market return on equity, not the MRP, that matters, since this is what then feeds
through into price controls. Stability of the assumed real cost of equity thus also feeds
through into regulatory stability.

ii. Whatever assumption is made on the risk-free rate, the implied equity premium
must therefore move point by point in the opposite direction.

This conclusion follows by simple logic. Given that, as under point i) the real market cost of
equity is assumed constant, any other assumptions should be consistent with this assumption.

iii. The AER, by assuming that the risk premium is constant, and hence that the cost
of equity capital has simply followed the risk free rate down point by point, has
made a clear error.

Again, this conclusion follows directly from my conclusion, stated above, that the real market
cost of equity has been relatively stable. It is also worth stressing the point that, while the UK
practice of assuming a stable equity return results in a stable regime for regulated companies,
the AER’s methodology implies drastic changes in returns (see my next point).

iv. This behaviour is particularly inappropriate in the Australian context.

| do not pretend to have any expertise on the Australian economy. However, there appears to
me to be a clear parallel between implications of the AER’s methodology and proposals that
were made (but, thankfully, subsequently rejected) in relation to regulation of UK companies
at the time of MMW’s report to a consortium of UK regulators, in the early 2000s. In that
report my co-authors and | addressed then-current claims that the cost of equity capital had
systematically fallen. We discounted these claims, but noted, that, even if true, there would

' In technical terms I am referring here to the “unconditional” mean.
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be potentially damaging implications of forcing down regulated companies’ profits in line
with the lower assumed cost of equities. We noted that unregulated companies were at the
time earning very high returns, and that any such policy would thus bring about a potentially
dangerous asymmetry between profitability in the regulated versus unregulated sectors. We
also analysed another dangerous asymmetry, between the costs of over-estimating the cost of
capital (which implies too-high profits, and some consequent deadweight losses), and the
costs of under-estimating it (which could imply lower investment, or even, in principle, a
cessation of operations entirely): we argued that the latter costs were likely to outweigh the
former, and thus concluded that there was a particular danger in cutting the assumed cost of
capital precipitously.

This, of course, is exactly what the AER is currently doing. Moreover, the parallels with the
UK in the early 2000s also appear highly relevant, since these cuts in the assumed cost of
capital are being applied at a time when the evidence suggests that the typical Australian
corporation is enjoying a period of high (and almost unprecedented) profitability, with returns
which are currently almost certainly above their assumed costs of equity. As evidence on
both points, the chart below is taken from the Reserve Bank of Australia’s Bulletin, March
2012 (Graph 8).™ It shows that corporate saving is currently almost at an all-time high,
suggesting very strong returns on capital. Furthermore, investment, whilst it has fallen back
from its peak of two years ago, remains at an historically very high level, suggesting very
strongly that Australian corporations as a whole continue to see prospective returns well
above their cost of capital.

Corporate Saving and Investment
Per cent of GDP, financial year
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In contrast, the AER’s proposed cut in the assumed cost of capital implies that for the
companies it regulates, the return on capital will be drastically lower. This runs a potentially
serious risk that regulated companies will be regarded unfavourably as investment
opportunities, compared to the unregulated sector, with the implied risk of under-investment.

1> Downloaded from http://www.rba.gov.au/publications/bulletin/2012/mar/images/graph-0312-2-08.gif
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v. Indirect evidence of a negative relationship between the risk-free rate and the
MRP

Whilst point ii) necessarily applies that in my approach (and that of UK regulators), the
(estimated) MRP and the risk-free rate must move in opposite directions, this phenomenon
cannot be directly observed, since the true MRP is inherently unobservable. However, it is
possible to point to indirect evidence of this negative correlation, on which there is an
increasing body of academic research. | provide here a brief summary of the key features of
this indirect evidence:

a) Determinants of the risk-free rate.

It would be uncontentious to note that risk-free rates in any given country are determined by
two key factors: a) inflationary vs recessionary risks in that country and b) risk-free rates in
other major economies. On the first score, it is fairly evident that in a closed economy risk-
free rates, set by the central bank, would move pro-cyclically. In a large, nearly closed
economy such as the United States, which still dominates global markets, this has historically
been by far the dominant factor influencing risk-free rates. In small open economies like
Australia, in contrast, the level of rates in other economies will tend to play a much more
important role. Thus, in the current conjuncture, risk-free rates in the US and most major
economies are (extremely) low because these economies are depressed, and inflationary risks
are perceived as low. To a great extent these low rates have been passed through to Australia,
despite its distinctly different cyclical position. Thus risk-free rates are also low in Australia,
but because the global economy is depressed, rather than the Australian economy.

b) Determinants of risk premia.

While there are a range of competing models of risk premia, they share a number of common
features.

The first is that any given asset pricing model should apply across all asset classes. Thus what
determines the risk premium on equities should also determine risk premia on any other asset.
Specifically, in the benchmark model of modern finance, there should be a common
“stochastic discount factor” that applies to all assets; with risk premia on any given asset
being determined by its correlation with the discount factor (or, less technically, by how
much systematic risk the asset carries). Thus, information about risk premia on one class of
assets (eg bonds) should in principle convey some information about risk premia on another
class (eg equities).

A second common feature of asset pricing models is that risk premia in general should reflect
two factors: the quantity of systematic risk (ie, overall market volatility) and the market price
of that risk. The period immediately after the crisis saw a sharp rise in volatility; but these
movements have in large part unwound, which is a common feature of volatility (technically,
time-varying volatility has “low persistence”). However, the market price of risk can display
considerably greater persistence over time. One very common explanation of this greater
persistence is that it reflects some measure of the state of the economy, with a weak economy
frequently associated with increased risk aversion. As an example, the chart overleaf is taken
from John Cochrane’s presidential address to the 2011 American Finance Association,

16 Journal of Finance, Vol LXVI (4), pp 1047-1108

14



which plots the US “surplus consumption ratio”’ (which is assumed to be negatively related

to risk aversion) relative to a measure of US stock market value, the price/dividend ratio. The
chart shows that during the crisis surplus consumption fell sharply, and has remained low —
Cochrane points out that the chart shows that this was strongly associated with the fall in
stock prices, which he thus attributes primarily to a rise in desired returns in the equity
market. Given that at the same time, for reasons given above, the risk-free rate was falling
sharply, the implication is that the equity premium was rising all the more sharply. (Of course
this is only an implication — it does not require any claim that the equity premium can be
measured directly.)

SPC (C-X)/C

L L I
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Figure 9. Surplus-consumption ratio and price-dividend ratio. The price-dividend ratio
iz that of the CRSP NYSE value-weighted portfolio. The surplus consumption is formed from
monthly real nondurable consumption using the Campbell and Cochrane (1999) specification and
parameters, multiplied by three to fit on the same scale.

C) Evidence of counter-cyclical risk premia in government and corporate bonds

Recent research by Ludvigson and Ng,*® two highly regarded financial econometricians,
provides historical evidence that risk premia on long-dated government bonds have displayed
clear counter-cyclical patterns. The chart shown overleaf, taken from their paper, summarises
this evidence, showing that there has historically been a strong tendency for risk premia to
rise during US recessions (based on NBER data).

" This is derived from the “habit formation” model of consumer behaviour, as implemented in Campbell &
Cochrane (1999), Journal of Political Economy, 107, pp 205-251. It is defined as the gap between actual
consumption and some assumed minimum level of consumption —as consumption falls towards this minimum
level, measured risk aversion increases. In practice, the implied minimum level is estimated as a slow-moving
weighted average of actual consumption.

'8 Ludvigson, S and Ng, S, “Macro Factors in Bond Risk Premia”, Review of Financial Studies, 2009, pp 5027-
5067
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Five-year yicld decomposition with factors

Note: Shadings denote months designated as recessions by the National Bureau of Economic Research. The line
labeled “Yield” is the vield on the 5-year rovernment bond. The lines labeled “Risk Premium” and “Expectations”
are the estimated risk premium and expectations components of the 5-year yield.

There is also a considerable body of evidence suggesting that corporate bond spreads (which
are well-known to be counter-cyclical) contain a strong risk premium element (i.e., the
fluctuations in the spread cannot be explained by other factors such as default risk, tax
differences, or liquidity™®).

Given the necessary link between risk premia on all asset classes, both of these features of
risk premia in other markets suggest strong indirect evidence that the MRP is also likely to be
countercyclical. In globally integrated markets, the continuing weakness of the global
economy thus makes it probable that the MRP remains at a high level globally.

vi. International evidence and practice is highly relevant.

In a world of internationally integrated capital markets, it would be absurd to assume that
Australian companies are only raising capital from domestic investors. The cost of capital
faced by Australian companies is set globally. Just as the Australian economy is gaining from
falling risk-free rates due to the weak global economy, it can also not be immune to the
global determinants of risk premia.

Equally, the comparison with regulatory frameworks outside Australia also appears highly
relevant.

vii. The AER’s assumptions on the risk-free rate

While | believe that the AER has got it wrong on the (crucially important) cost of equity, |
have more, only relatively more minor criticisms of their assumptions on the risk-free rate

19 See, for example, Elton, E, Gruber, M, Agrawal, D and Mann, C (2001) “Explaining the Rate Spread on
Corporate Bonds”, Journal of Finance LVI, pp 247-278. See also my discussion of this issue in W2.
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per se. The risk-free rate is observable (more or less), and to the extent that a regulated
company has lower systematic risk than the market, and thus to at least some extent
resembles a risk-free asset, this should in principle be taken into account. It is the
combination of this methodology for the risk-free rate and the assumption of a constant risk-
premium that does cause major problems, by introducing instability into the assumed figure
for the real cost of equity (as under point iii) above).

In an ideal world, my preference would be for the AER to adopt the approach I have
advocated in point i) above, and followed by UK regulators, of assuming a constant real
market cost of equity. But if the AER continues to assume a constant MRP based primarily
derived from realised returns, a possible compromise approach would be to combine this with
an historic average risk-free rate. By construction, the historic average market return is made
up of the sum of the historic average risk-free rate and the historic average MRP. Thus if both
historic average figures were used, this would imply an identical figure for the real market
cost of equity as in my preferred approach. For a firm with B equal to one this would also
give an identical answer; but even for a firm with B less than one it would result in an
outcome that would be markedly superior to what the AER currently proposes. (Note that |
discuss this issue in more detail in W2.)

Expert witness declaration

| have made all the inquiries that | believe are desirable and appropriate. No matters of
significance that I regard as relevant have, to my knowledge, been withheld from the Court.
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Appendix 1. Background on assumptions on key parameters in recent Ofgem decisions

Table A1 summarises the arguments used to support the figures shown in Table 1 in the main
text

E:rc:(r:]?rol Report Decision on RFR Decision on MRP
Real yield for 5, 10, 20 year Based on historical data, cross
ILGs 1.65-1.99% (Jan 04). checked with estimates from
Ofgem recognises that the yields | DGM and surveys. Notes
are suppressed by other factors | CC’s comment that the
Ofgem (Minimum funding requirements | historical estimations are
Background | for pension funds, high equity sensitive to the holding period
info, Mar 04 | volatility). Given the assumed.
DPCR4 considerable uncertainty for the
expected RFR, suggests
adopting a relatively wide range
of 2.25-3%.
Ofgem Accepts Mason, Miles and Wright’s (2003) view that when there
Final is considerable uncertainty with respect to key inputs (in this case
Proposals, beta (see also Wright, 2004) to the CoE, it would be more
Nov 04 appropriate to estimate the aggregate return on equity.
Ofgem Final o . .
As above. Thus the expected return on equity is estimated using
GDPCR1 | Proposals, I .
ong-term averages of the realised market return.
Dec 07
Ofgem Initial
Consultation, | As above.
Mar 08
Individual components of Ofgem saw “no reason to
CAPM estimated. The current believe that there has been a
DPCRS5 | Ofgem 10yr ILGs at below 1% while fundamental departure from
Final the 10yr trailing average at the long-term trend in equity
Proposals, below 2%. Ofgem recognises risk premium which is
Dec 09 that the rates are depressed due | generally estimated by
to BoE’s QE and demand from | academics to be inthe 3to 5
pension funds and proposes 2%. | per cent range.”
Uses Mason et al’s (2003) Quote both Baskaya et al’s
method of deducting inflation (2006) arithmetic ERP range
from the nominal yield on of 4-5%, and Dimson et al’s
medium-term government bond | recommendation of 4-5% for
yields, but suggests applying the | the world and the long-term
Report by average RPI forecast of 3.1% arithmetic figure for the UK
TPCR4 | Europe instead of the target rate of 2%, | of 5.2%, suggesting a range of
Rollover | Economics, | for the 1yr period. This yieldsa | 4.5-5%.
Feb 11 range from strongly negative to
1%. Then in accepting BoE’s
view that the 10yr bond yields
are downwards biased by around
100bp due to QE, suggests a
range of 1-2%.
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Ofgem Decides to leave the CoE assumption unchanged from the original

Final TPCR4 estimate of total equity return, explaining that whilst the
Proposals, )
RFR has declined total returns are more stable.
Nov 11
Cites the RIIO Strategy Use three methods: the
Decision’s estimate of 1.7-2.0% | historical stock returns, the
where the lower bound was the | implied ERP estimated by the
10yr trailing average of 10yr BoE and a survey of recent
ILGs (Mar 11) and the upper decisions. The first suggest a
bound was the recent UK small fall, the second a
Report by regulatory precedents. Notes that | significant rise and the third in
FTI since then the ILG real yields line with Ofgem’s recent
Consulting, | have turned negative, but that estimates. Therefore suggest
July 12 these are affected by QE and the | either maintaining the current
RI1O- Eurozone crisis. Thus “a range or consider an increase.
GD1 parameter based on the current

market data could turn out to
inappropriately restrict the
allowed returns over the price
control period.”

Points out that it is
“appropriate to focus on
longer-term estimates ...
when setting controls for an
eight-year period”, suggesting
5.25%.

States that “it is appropriate to
Ofgem Initial | focus on longer-term estimates
Proposals, for the cost of capital when

July 12 setting controls for an eight-year
period” and suggests 2%.

Key to acronyms

RFR: risk free rate, CoE: cost of equity, ILG: index-linked gilt, MFR: minimum funding
requirement, BoE: Bank of England, QE: quantitative easing, CC: Competition Commission,
DGM: Dividend Growth Model

More detailed descriptions of the estimations of risk free rate and the equity (or market) risk
premium in the surveyed price control reviews are given below:

DPCR4

March 2004 report on the background information on the cost of capital®

For risk-free rate, DPCR3’s range adopted by Ofgem was 2.25-2.75%. Ofgem recognise that
the real yield for 5, 10 and 20yr index-linked gilts had fallen from 2.3%, 2.3% and 2.2% in
June 2002 to 1.65%, 1.92% and 1.99% in January 2004. In its consultation, NERA estimated
that the current real risk-free rate was 2.6% as opposed to 3.1% using historic time series.
However NERA argued that “the low current real risk-free rate corresponds to the current

2 Ofgem, Electricity Distribution Price Control Review: Background information on the cost of capital, March
2004
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high equity market volatility, whereas the higher historic rate is consistent with a lower level
of expected market volatility than currently observed.” (p.11-12) Ofgem recognise that the
UK yield curve was affected by “institutional factors such as minimum funding requirements
(MFR) for pension funds and the health of public finances (resulting in low supply of
government bonds)”, (p.12) and together with the high volatility in the equity market, this has
led to suppressing bond yields. Further notes that “the cost of capital is very sensitive to the
risk-free rate with the risk-free rate being an important input both in the cost of debt and the
cost of equity. Given this sensitivity and given the considerable uncertainty surrounding the
expected risk-free rate, it seems appropriate to adopt a cautious approach and hence a
relatively wide range at this stage.” (p.13) Hence proposes a range of 2.25-3.00%.

The estimate of MRP (or ERP) is based mainly on the historical data, including: Wright’s
(2004) aggregate market return estimates of 4-8% (geometric) and 6-10% (arithmetic); Ofwat
refer to CEPA/EE’s? estimates of 3.5-5.0%; Dimson et al.” figures of geometric ERPs of
2.3% (UK), 4.0% (US) and 2.9% (world), and arithmetic ERPs of 3.6%, 5.3% and 3.9%
respectively. Ofgem note that Competition Commission point out that the ERP historical
estimations are sensitive to the holding period assumed, with estimates ranging from 0.4% to
6.8% relative to gilts for different periods in the last century.? Figures are cross checked with
estimates from Dividend Growth Model and surveys, though both CC and Ofgem consider
the “robustness of survey data ... to be an issue” (Ofgem). With the exception of Ofwat, all
estimate the ERP range to be 2.5-4.5% (real), while Ofwat adopt a higher range of 4-5%.
Outcome: range of 2.5-4.5%, with the final rate of 4.5%.

Final Proposals, November 2004%*

Ofgem cite Wright’s (2004) report (cited above) on beta estimates for a range of companies
in the electricity and water sectors, where they found “strong evidence of parameter
instability for several of the companies.” (p.105) They also adopt the Wright, Mason and
Miles (2003) view that, “in situations where there is considerable uncertainty with respect to
the key inputs to the cost of equity, an aggregate return on equity approach might be more
appropriate.” (p.106) This was then estimated by considering historical averages in a wide
range of markets, including Wright et al’s estimation of “around 5.5% (geometric average),
and thus 6.5% to 7.5% (arithmetic average)”. (p.106) Outcome: post-tax real cost of equity of
7.5%.

GDPCR1

Final Proposals, December 2007%

Ofgem proposed to “continue our approach of basing the allowed rate of return on equity on
the estimated equilibrium level of total market returns, as in TPCR and DPCR4.” (p.105) The
real rate of return on equity was therefore estimated taking into considerations of empirical

2! Cambridge Economic Policy Associates / Europe Economics

22 Dimson, Marsh and Staunton (2002), “Global evidence on the equity risk premium”, unpublished

23 Competition Commission, “BAA plc: A report on the economic regulation of the London airports companies
(Heathrow Airport Ltd, Gatwick Airport Ltd and Stansted Airport Ltd)”, 29 November 2002

2+ Ofgem, Electricity Distribution Price Control Review: Final Proposals, November 2004

% Ofgem, Gas Distribution Price Control Review: Final Proposals, 3 December 2007
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data, and the effect of the assumption of a higher gearing (which can be argued to lead to a
higher rate of equity return). Outcome: post-tax cost of equity of 7.25%. Note RIIO-GD1
(July 2012) reports that the suggested rates used in GDPCR1 were 2.5% for risk-free rate and
4.75% for ERP, with the beta of 1.0.

DPCRS5

Initial Consultation, March 2008%°

Due to “the difficulty of assessing a stable beta over the long term for utility networks in
general”, and in fact the difficulty in finding evidence of betas for distribution networks
operators “due to the lack of publicly listed stand-alone DNOs in the UK”, the aggregate
returns approach based on very long-term average rates has again been proposed for the cost
of equity estimate. (p.74) The reference “very long-term average rates of returns” quoted to
be 6.5 to 7.5%.

Final Proposals, December 2009%

For the Final Proposals, Ofgem provide individual estimations for the risk-free rate, the beta
and the MRP (ERP). For risk-free rate they state that, “In coming to our judgement on the
appropriate risk free rate we have largely considered the movement in index linked gilts.”
They note that the current 10 year index linked gilts was below 1% and the 10 year trailing
average was below 2%. However, “we have listened to the arguments that the rates on index
linked gilts are currently depressed due to the impact of the Bank of England’s Quantitative
Easing programme and demand from pension funds” and propose a rate of 2%. (p.52) For
MRP they state, “We recognise that the recovery from recession will not be straightforward
or entirely predictable but we see no reason to believe that there has been a fundamental
departure from the long-term trend in equity risk premium which is generally estimated by
academics to be in the 3 to 5 per cent range.” (p.53)

TPCR4 Rollover

Phase 2 Final Report by Europe Economics, February 201128

In reviewing a number of key regulatory decisions since 2006, including the London Airports
(2007), Ofwat (2009), OpenReach (2009) and the Competition Commissions’ judgement on
the Bristol Water case (2010), the authors note that “risk-free rate judgements have tended to
fall over time, from figures of 2-2.5 per cent in 2005/6 (as per the TPCR4 decision) to figures
closer to 1-2 per cent today”. (p.2) In contrast they note that the equity risk premium
judgements have tended to rise, from around 4.5 per cent (TPCR4) to figures around 5 per
cent. The report states that the risk free rate estimate of 2.5% for TPCR4 was derived using
the Baskaya, Hori, Mason, Satchell and Wright’s (2006)?° argument that “the best current

%0Ofgem, Electricity Distribution Price Control Review: Initial consultation document, 28 March 2008
?TOfgem, Electricity Distribution Price Control Review: Final Proposals, 7 December 2009

%8 Europe Economics, Updating the Cost of Capital for the Transmission Price Control Rollover: Phase 2 Final
Report, 8 February 2011

% Baskaya, M., Hori, K., Mason, R., Satchell S. and Wright, S. (2006), Report on the Cost of Capital provided
to Ofgem
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market-based estimate of the forward looking risk free rate was the nominal yield on
medium-term government bonds less the Bank of England’s inflation target of 2 per cent.”
They note that since then there have been two significant market developments: (i) significant
reduction in bond yields of all maturities, and (ii) considerable spread in the yields across
maturities. They also note that the average forecast of Retail Price Index over 2011-2014 was
3.1%. The authors argue that whilst “assuming an inflation rate equivalent to the target rate of
2 per cent may be a perfectly valid approach when considering longer term time periods”,
“applying this rate to a one year roll over in the context of sustained above target inflation
rates would be a considerably less appropriate approach to adopt.” (p.6) Then deflating the
nominal bonds yields by the average RPI forecast yields an estimate range for risk free rate
from strongly negative to around 1%. However the authors also note that “ten year
government bonds are likely to be downwards biased by around 100 basis points by
quantitative easing (as estimated by the Bank of England)”. (p.9) Allowing for this would
suggest a spot rate of around 1.5%; the preferred range is suggested as 1-2%.

For ERP the authors quote both Baskaya et al’s (2006) arithmetic ERP range of 4-5%, and
Dimson et al’s recommendation of 4-5% for the world® and the long-term arithmetic figure
for the UK for 1900-2009 of 5.2%,% suggesting a range of 4.5-5%.

Final Proposals, November 2011%

In the Final Proposals Ofgem decides to leave the cost of equity assumption unchanged from
the TPCR4 estimate, adhering to their argument in the Initial Proposals that “even though the
risk-free rate has declined, TPCR4 relied on a ‘total returns on equity’ approach, and it is
generally accepted that total returns are more stable than the individual components.” (p.37)

R110-GD1

Cost of Capital Study by FT1 Consulting, July 20123

FTI Consulting was asked to provide advice to Ofgem on the cost of capital for electricity
and gas transmission companies and gas distribution companies under the RI10 price controls.
They note that RIIO Strategy Decision originally estimated the range of risk free rate to be
1.7-2.0%, where the lower bound was the 10-year trailing average yield on 10-year index
linked gilts in March 2011, while the upper bound was based on recent regulatory precedent
in the UK. (p.28) However they observe that “there have been material movements in the real
risk free rate (based on the yields of Index Linked Gilts (“ILGs”)) and the market implied
ERP (based on analysis by the Bank of England).” Specifically, “yields on ILGs have
decreased significantly since the RIIO Strategy Decision and are currently negative in real
terms”, while “market implied estimates of the ERP have increased significantly from around
5% in March 2011 to around 7%”. (p.10) They note that “there are a number of factors that

% Dimson, Marsh and Staunton, “Credit Suisse Global Investment Returns Sourcebook 2010, Credit Suisse
Research Institute (p.34)

*! Dimson, Marsh and Staunton, “Credit Suisse Global Investment Returns Sourcebook 20107, Credit Suisse
Research Institute (p.158)

%2 Ofgem, TPCR4 Rollover: Final Proposals, 28 November 2011

% ETI Consulting, Cost of capital study for the RIIO-T1 and GD1 price controls, 24 July 2012

% Ofgem, Decision on strategy for the next gas distribution price control — RIIO-GD1, 31 March 2011
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are likely to have affected the yields on ILGs since March 2011, including the UK’s
monetary policy (which has recently seen several rounds of quantitative easing), and the
ongoing sovereign debt crisis in the Eurozone. The current uncertainty in the capital markets
makes it very difficult to assess how yields will change over the upcoming price control
period.” (p.30) However they argue that “there is also significant uncertainty over the way in
which market conditions will develop through to the final proposals”, and therefore “it may
be premature to make any revisions to Ofgem’s assessment of the cost of equity, based on
data that could turn out to be unduly influenced by short term fluctuations.” (p.10) In
particular, “there is a material risk that a parameter estimate based on current market data
(which may place undue weight on low/negative real returns that may not persist in the
future) could turn out to inappropriately restrict the allowed returns to the network companies
over the price control period.” (p.33) The authors’ recommendation is then that Ofgem
“reviews the latest available data in the period up to final proposals to ensure that its final
determination does not differ materially from rates in the capital markets.” (p.33)

For the ERP the authors consider three methods: the historical stock returns, the implied ERP
estimated by the Bank of England and a survey of recent decisions. For the first they refer to
Dimson et al’s latest report™ which suggests that the 1900-2011 average return has dropped
from its previous report (1900-2010), from 3.9% to 3.6% (geometric) and from 5.2% to 5.0%
(arithmetic). However they “consider that the decline in the historical ERP estimated by DMS
represents unusual market conditions in 2011, and so would not represent a meaningful
update to Ofgem’s analysis.” (p.35) For the second they note that the Bank of England’s
market implied ERP (based on its own analysis using a multi-stage DGM) shows a significant
increase from 5% in December 2010 to 7% in December 2011 for the FTSE All-Share index.
Finally for the survey they observe that the range of ERP estimates used have been 4.4-5%.
Given these they suggest that “Ofgem should either maintain its current range for the ERP or
update it to reflect the recent increases in the market implie ERP.” (p.39) They do also stress
that, “Given the evidence that, over the long-run, the market return on equity appears to be
relatively stable given the variability in the ERP and risk-free rate any updates to the ERP
should be considered alongside movements in the risk-free rate.” (p.39)

Initial Proposals, July 20123¢

Ofgem state, “We consider that it is appropriate to focus on longer-term estimates for the cost
of capital when setting controls for an eight-year period. The long-term evidence supports an
assumption of 2 per cent risk-free rate and 5.25 per cent market or equity risk premium.”
(p.37) The risk-free rate estimate is less than the 2.5% estimate in GDPCR1 (2007), but is at
the top of the range of 1.7-2.0% proposed in the March 2011 Strategy Document.

= Dimson, Marsh and Staunton, “Credit Suisse Global Investment Returns Sourcebook 2012”, Credit Suisse
Research Institute, Table 66.
% Ofgem, RIIO-GD1: Initial Proposals — Overview, 27 July 2012
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Appendix 2. Background on assumptions on key parameters in recent CC decisions

Table A2 summarises the arguments used to support the figures shown in Table 2 in the main
text

Report Decision on RFR Decision on MRP

. CC stresse that MRP must be
CC view that the long-dated I.LGS are estimated in conjunction with the
depressed and so are an unreliable RFR. Thus CC estimate the aggregate
indicator of the RFR. Thus CC lookat | o uéing both historical and forward-
Stansted | shorter ILGs which are 2.05/1.81/ Ion(])king models to conclude on the
1.33% for spot 3/5/ 10yr ILGs (12 Sep

- 0, I
2008) with 20 days averages of 1.67 / range 5.0 7.0/o:"stat|ng t'hat Rm has
148 11.09%. and decides on 2.0% been stable (or “if anything, increased
] ' ' o slightly”) despite the fall in RFR.

CC stresse that “the correct way to
think about the CAPM was by starting
with estimates of the market return
and RFR.” Using the 110 year
historical data the average market
return is around 6-7% (for both UK
and world markets). Other
methodologies investigated give
similar estimates. Thus CC settle on a
range 5-7% for the market return, or
4-5% for MRP.

CC recognise that the longer-dated ILGs
yields are still distorted, but also the
shorter-dated yields are also “affected
by action by the authorities to address
Bristol | the credit crunch and recession and are
Waters | less relevant to estimating the RFR.”
Thus CC decide on the range 1-2%,
noting that “the lower end of this range
is well above current short-term real
interest rate (which are negative)”.

Key to acronyms

RFR: risk free rate, ILG: index-linked gilt

More detailed descriptions of the estimations of risk free rate and the equity (or market) risk
premium in the surveyed reports are given below:

Stansted Q5 Price Control Review

October 2008 report presented to the Civil Aviation Authority

CC stress that “there is no mechanistic way of interpreting the data and we are required to
exercise a degree of judgement in selecting a precise value of the RFR.” (p95) CC mainly
base its estimation of risk free rate on the Index-Linked Gilts (ILGSs), stating that, “because
these securities have negligible default risk and relatively insignificant inflation risk, the
yields at which the gilts are currently trading should be a reliable measure of the return that
investors require in exchange for holding a risk-free assert.” (p94) However they note that “a
number of observers, including the Bank of England, have suggested that the market for ILGs
is segmented, with different investors buying different types of assets.” (p95) Further they
state, “a number of observers believe that strong demand from this one specific type of
investor [pension funds] has pushed down the yields of long-dated ILGs to the point where
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the returns that were on offer were attractive only to other pension funds. This is said to make
the long-dated ILG yields an unreliable indicator of the risk-free rate for a typical equity
investor and, in particular, for the marginal shareholder whose cost of capital we were trying
to measure when estimating the rate of return that Stansted needs to earn.” (Appendix L11)
Rather than considering a different asset (for example interest rate swaps, as suggested by
NERA), CC’s preference is to consider the yields on shorter maturity ILGs, citing that their
“reading of forward rates and implied inflation gave us less reason to question pricing at the
short end of the market.” (L15) As a result where spot rates for 3 /5 / 10yr ILGs are 2.05 /
1.81/1.33% (12 Sep 2008) and their 20 days averages at 1.67 / 1.48 / 1.09%, CC decide that
“our judgement, at this time, is that the RFR in recent years has been approximately 2.0 per
cent, and that this rate would be an appropriate assumption to use for the rest of Q5.” (p95)

For the ERP, CC stress that its estimate must be in conjunction with the estimate of the risk-
free rate. They state that “this particular aspect of our calculation attracted more comment
and criticism than any other part of our 2007 cost of capital analysis ... Some of these
comments seemed to us to have been based on a misunderstanding of the underlying
approach in that they focused on the equity-risk premium in isolation, without recognizing
that the risk-free rate and equity-risk premium estimates need to be combined together in
order to see the Ry estimate that goes into the CAPM calculation.” (L17) Their belief is, “in
the context of this review, that the Ry term in CAPM is unlikely to have been affected
significantly by short-term changes in the risk-free rate. ... the expected return on the market
has, if anything, increased slightly during the last 12 months at a time when the expected
return on risk-free assets has fallen. It would be illogical for us to have retained our previous
range for the equity-risk premium in the absence of any reason to believe that a lower risk-
free rate had translated into a lower cost of equity.” (L19) Their conclusion is that, “the
expected return on the market portfolio continues to be broadly in the range of 5.0 to 7.0 per
cent. Support for the top end of the range can be found in studies that look at long-term
historical data, especially when arithmetic averages are used. Support for the bottom end of
the range comes from work that uses more recent market data, forward-looking models
and/or geometric averages.” (p96)

Bristol Water Report

August 2010 report presented to Ofwat

As with the Stansted review, CC view that the long-term ILGs were still affected by
distortions, and therefore reach their judgement on RFR on the basis of medium and shorter-
dated ILGs. However, they also note that “at present, shorter-dated index-linked yields are
affected by action by the authorities to address the credit crunch and recession and are less
relevant to estimating the RFR,” (App N19) and that “the RFR may be higher than current
gilt yields, which are negative at the short end of the maturity curve.” (N20) Thus, while the
“current index-linked yields are about 1 per cent ... we considered that a range of 1 to 2 per
cent for the risk-free rate was appropriate,” (p65) recognising that “the lower end of this
range is well above current short-term real interest rates (which are negative)”. (App N20)

For the ERP, using the average returns over the last 110 years, CC’s estimation “suggests an
average market return of around 6 to 7 per cent (for both world and UK markets)”, implying
“an average ERP over Treasury Bills of about 5 to 6 per cent.” (N22) Other estimation
methodologies investigated include Fama and French’s method “to estimate the underlying
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return from the sum of average dividend yield and the average rate of dividend growth”,
which using the full run of UK historical suggests “an underlying return of 5.5 per cent and
an ERP over Treasury Bills of 4.4 per cent” (N22), and the Dividend Growth Model
suggested by the Bank of England Quarterly Bulletin, which suggests a rate around 6.5%.
(N24) However CC recognises the problem associated with the DGM of the arbitrariness of
its estimation of the dividend growth rate. CC express their reservation for the independent
estimation of ERP, stating that “Ofwat said that it was sympathetic to the view that the
correct way to think about the CAPM was by starting with estimates of the market return and
RFR.” (N26) The final decision is a range of 5-7% for the market return, arriving at a range
of 4-5% for ERP. Finally they state “as regards the credit crunch, it is important to take into
account any downward effect on the RFR as well as any upward effect on the risk premium.”
(N27)
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Appendix 3. AER’s methodology in estimating the market risk premium

According to their August 2012 report®” AER state that they take into account the following
evidence when estimating the market risk premium:

= Long-term historical excess returns of 4.9-6.1% (arithmetic) and 3.0-4.7%
(geometric), which have been adjusted to incorporate a value for distribution
imputation credits (theta) of 0.35.

= Survey based estimates — claimed to be around 6%.

= Dividend Growth Model based estimates — used for cross-check.

= Consultant advice by Professors McKenzie and Partington, University of Sydney.

= Recent practice among Australian regulators.

= Recent Australian Competition Tribunal decisions.

The historical excess returns used for estimation are the realised stock returns over 10 year
government bond rate. This is given by Handley (2012)%®, a report prepared for AER. More
specifically,

= Stock returns — daily closing values of the All Ordinaries Accumulation Index from
the Australian Stock Exchange.
= Bond returns — daily yields on 10yr Commonwealth Government treasury bonds.

The resulting estimates are:

Sampling Period Arithmetic Mean Geometric Mean
1883-2011 6.1 4.7
1937-2011 5.7 3.7
1958-2011 6.1 3.5
1980-2011 5.7 3.1
1988-2011 4.9 3.0

The AER “considers that there is no one sampling period that is to be preferred, since each period has
a number of strength but at least one weakness. For this reason, the AER consider that all five
sampling periods are relevant.” (p.69) Together with estimates from other evidence listed above, the
AER “remains of the view that the available evidence supports an MRP of 6.0 per cent as the best
estimate in the circumstances and commensurate with prevailing conditions in the market for funds.”

(p.66)

" AER, APT Petroleum Pipeline Pty Ltd, Access arrangement final decision: Roma to Brisbane Pipeline, 2012-
13 to 2016-17: Final Decision, August 2012
%8 Handley, J. C., “Historical equity risk premium to 2011 (April 2012)
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