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Cost of Capital for Regulated Electricity Network Executive Summary

Executive Summary

We have prepared this report at the request of Aslom behalf of TransGrid, an electricity
transmission network service provider (TNSP) in N&ovuth Wales. The context of our
report is the regulatory proposal to be submittethé Australian Energy Regulator (AER)
by TransGrid on 31 May 2014. TransGrid’s regulatorgposal is the first significant step in
the AER'’s revenue determination process for Traitk&next regulatory control period, 1
July 2014 to 30 June 2019 (the next regulatoryopkri

Ashurst has requested that we develop and implesnsstommended approach to
determining TransGrid’s return on capital in aceorce with the National Electricity Rules
(the rules). The rules require that the allowed ddtreturn must be determined such that it
contributes to the allowed rate of return objectiee

‘The allowed rate of return objective is that tlee of return for a Transmission
Network Service Provider is to be commensurate thigrefficient financing costs of a
benchmark efficient entity with a similar degreeisk as that which applies to the
Transmission Network Service Provider in respecthefprovision of prescribed
transmission services.

Setting an allowed rate of return that achievesatlmaved rate of return objective is of
considerable importance, since it will directlyeaff the extent to which the National
Electricity Objective (NEO) is achieved. In essertbe NEO provides that the overarching
objective of the National Electricity Law is to pnote efficient investment, operation and of
use of electricity services for the long term iestrof consumers of electricity.

Setting a rate of return that is commensurate thighefficient financing costs of a benchmark
efficient entity with a similar degree of risk wilh turn:

= promote efficient investment in the electricityrtsanission services;

* maintain output and service levels; and

= promote the long-term interest of consumers oftetsty.

Conversely, a rate of return that is not commernsuwkdh the efficient financing costs of a

benchmark efficient entity with a similar degreerigk will fall short of achieving any of the
above conditions, with long lasting detrimentakets on the welfare of consumers.

In our opinion, a nominal post-tax ‘Vanilla’ WACQG 8.83 per cent represents the best
estimate of the efficient financing costs of a benark efficient entity with a similar degree
of risk as that which applies to TransGrid for 2054 Table 1, sets out the constituent
elements of the WACC.

1 Clause 6A6.2(c) of the rules.
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Cost of Capital for Regulated Electricity Network Executive Summary

Table 1
Recommended Rate of Return
Parameter Value
Gearing 0.60
Return on Debt* 7.72%
Return on Equity 10.50%
Nominal Vanilla WACC 8.83%

* Indicative rate, based on observations for Januer March 2014, to be updated once
data for April to June 2014 is published.

Gearing ratio

We recommend a gearing ratio of 60 per cent dedbd@rper cent equity. This gearing ratio
is the benchmark gearing ratio applied to all Aaigan regulated energy networks. Further, a
60 per cent debt gearing ratio is consistent vighrhost recent study of the gearing ratio of
listed Australian firms with revenues substantialyrced from regulated energy networks.

Return on debt

We recommend an indicative return on debt allowdac@014/15 of 7.72 per cent. In due
course, this allowance should be updated to inchstienates of the benchmark return on
debt for the remaining months of the 2013/14 finangear.

In our opinion, a benchmark efficient TNSP is argpplay, regulated TNSP operating within
Australia’. On this basis, a benchmark entity waskle debt with the following
characteristics:

= Australian corporate debt;
= benchmark credit rating of BBB%*and
= aterm at issuance of 10—ye8rs.

For the purpose of estimating the yield on debtr@ae®mmend using a third party data
source; in particular, the non-financial corpotadsed yields for 10-year BBB rated corporate
debt published by the RBA. In this regard, we coeed the appropriateness of both
Bloomberg and RBA data series and concluded tieamdim-financial corporate bond yields
for 10-year BBB rated corporate debt data seriédighed by the RBA is most appropriate
because:

For the reasons set out in the AEBRfter Regulation — Explanatory Statement RateetfifR Guidelingpages 152-157
in our opinion a BBB+ credit rating is a the bestiraate of the benchmark credit rating.

For the reasons set out in the ABR{ter Regulation — Explanatory Statement RateetfiiR Guidelingpages 135-147
in our opinion a term of 10-years is the best estinof the average term at issuance of debt byatglAustralian
energy networks.

NERA Economic Consulting il



Cost of Capital for Regulated Electricity Network Executive Summary

= jtis the only third party data service provideattiourrently provides an estimate of the
10-year BBB corporate bond yield;

= jtis the only third party data service provideattdiscloses the methodology used to
estimate the corporate bond yield;

= the RBA calculates the Australian dollar equivalgetd on foreign currency
denominated bonds issued by Australian corporaamalsso uses a richer sample set than
Bloomberg?

= the RBA series appears to perform better than therBoerg Australian dollar FVCs in
the period during the global financial crisis (GE@)nd

» the RBA is a highly regarded institution capableadviding high quality econometric
analysis and, for these reasons, its assurante @ointinued publication of the 10-year
BBB corporate bond yield is credibfe.

Consistent with the approach set out in the guigsli we recommend estimating the return
on debt by reference to a 10-year trailing aveddeenchmark debt yields. In particular, the
return on debt allowance should be established by:

= estimating the annual average yield on benchmarkaeer each of the preceding 10-
years; and

= calculating the arithmetic average of 10 annuakolzions to determine the return on
debt for a given regulatory year.

Further, we recommend that TransGrid update themein debt allowance annually to
maintain a 10-year trailing average.

To this point our approach to estimating the retumrdebt has been consistent with the
approach proposed in the guidelines. Nevertheilleggntrast to the guidelines, we
recommend that a transition to a trailing averagfebe imposed because a benchmark
efficient entity would already periodically issurefd rate corporate debt, ie, it would adopt
the trailing average approatfurther, we note that TransGrid already adoptsiéiz
financing practices of a benchmark efficient entity

Imposing a transition in these circumstances woexdglire all TNSPs to transition to the
trailing average approach over a ten year pereghndless of whether their existing debt

4 Arsov I, M Brooks and M Kosev (2013), 'New Measaiof Australian Corporate Credit Spreads', RBAd&iul,
December.

5 See footnote 26, Arsov |, M Brooks and M Kose®1(2), 'New Measures of Australian Corporate Crggditeads',
RBA Bulletin, December.

6 We note that, in the past, commercial third paeta providers have ceased publishing a 10-ye& B&d, with
Bloomberg ending its 10-year BBB FVC in August 2@08 CBASpectrum ending its 10-year BBB+ serieAugust
2010. See: AERYictorian electricity distribution network servigeoviders - Distribution determination 2011-2015:
Final Decision October 2010, pages 490 and493.

7 We were asked by Ashurst to consider two altéredormulations of a benchmark efficient entitpwever, under
both of these formulations, a benchmark efficianite would adopt a debt financing practice thafiived the periodic
issuance of fixed rate corporate debt, ie, théingaaverage approach.
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Cost of Capital for Regulated Electricity Network Executive Summary

financing practice is already consistent with ttaélihg average approach. This would delay
the alignment of the efficient debt raising pragsiavith the return on debt allowance, which
cannot be said to contribute to the achievemetiteotllowed rate of return objective.

Importantly, imposing the transition mechanism jsgd in the guidelines will also, in turn:

= resultin a $141 milliochwindfall loss on a benchmark efficient TNSP withimilar
degree of risk as that which applies to TransGrid;

»= not provide TransGrid with a reasonable opportuttityecover at least the efficient costs
of the operation of a benchmark efficient servicevjgler; and

* be inconsistent with the revenue and pricing pples.
For these reasons we conclude that no transitmmeahanism be imposed.
Return on equity

A rate of 10.5 per cent represents the best estinfahe prevailing return on equity for a
benchmark efficient TNSP.

In forming this opinion, we had regard to inforneatiprovided by a number of forms of
relevant information. The indicative range of raeton equity estimates for a benchmark
efficient TNSP derived using each form of relevamaterial is illustrated in Figure 1 below.

Figure 1
Estimates of the indicative rate and range of theaturn on equity
12.00%
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AER - point SL CAPM - Black CAPM Fama French DGM Grant Samuel
estimate Prevailing
= = Recommended upper and lower bounds

8 For simplicity, we have assumed TransGrid's RAbé $6.1 billion in each year — an assumptionithabnservative

since TransGrid's RAB is likely to appreciate thgbuime.
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Cost of Capital for Regulated Electricity Network Executive Summary

In our opinion, a rate of 10.5 per cent represtr@dest estimate of the prevailing return on
equity for a benchmark efficient TNSP on the b#sd:

the range of return on equity estimates for a berack efficient TNSP derived using
each form of relevant material is from 8.25 pertderll.5 per cent, as illustrated in
Figure 1 abové.

most estimates fall within the range of betweer H&r cent and 11.5 per cent, with the
only estimate outside this range being that derimethe Sharpe-Lintner CAPIA.
However, this result is unsurprisingly given theya substantial body of evidence
suggesting that this model will underestimate #tem on equity for a benchmark
efficient TNSP because it:

- is alow beta stock and the evidence shows thatrth@rical form of the Sharpe-
Lintner CAPM underestimates the returns on stockis &beta less than one; and

- has an economically significant, positive expodora value factokyhich is not
compensated for in the Sharpe-Lintner CAPM;

a return on equity of 10.5 per cent is equal tontie-point of the gamma adjusted return
on equity range used by an independent capital@haspert, Grant Samuel, to value
Envestra, a firm recognised by the AER as compartmbé benchmark efficient TNSP. In
that context, it represents an unbiased, indeperm@ert estimate of the return on equity
that will in turn be relied upon by shareholdersiédermine whether or not to accept
APA Group’s proposal to acquire all the issued @ por Envestra.

the observed risk premium provided to debt investoliowing the global financial crisis
(GFC) increased by over 150 basis points when cosdpaith pre-GFC debt premiums.
A return on equity of 10.5 per cent is consisteith\a post-GFC increase in the required
return for equity investors in a benchmark TNSR thaomparable (in absolute terms)
with the increase observed in the debt market dimaesame event.

In contrast, the rate of return guidelines publishg the AER in December 2013 (guidelines)
propose using only one financial model — an emagiinersion of the Sharpe-Lintner CAPM

— to establish the range for the expected returaquity. Of some significance, and
consistent with a substantial body of empiricateesh, the guidelines acknowledge that an
empirical version of the Sharpe-Lintner CAPM isd&id, but:

do not attempt to quantify the bias inherent ireempirical version of the Sharpe-Lintner
CAPM;

make an arbitrary adjustment to correct for the;éad

10

11

12

Noting that return on equity estimates are rodrtdethe closest 25 basis points.

All references to estimates generated by thegghkintner CAPM are those derived by an empirigbion of the
model that uses the market portfolio of stocks psoay for the market portfolio of all risky assets

The evidence indicates that an empirical versiathe Sharpe-Lintner CAPM will underestimate te&urn required on
a stock with a positive exposure to a value factor.

The long-term historical average MRP is 6.5 pait@nd so a firm with an equity beta of 0.7 wdudde an equity
premium of 4.55 per cent. This is approximately b&8is points lower than the equity premium impbgd return on
equity of 10.5 per cent.
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Cost of Capital for Regulated Electricity Network Executive Summary

= do not evaluate the extent to which the adjustmeatde adequately corrects for the bias.

In addition, the approach set out in the guidelisggoblematic on account of the fact that:

» jt does not assess the relevance of the empirgalan of the foundation model proposed
to be used to estimate the allowed return on eguity

= there are inadequacies in the assessment critatiavere used to assess sources of
relevant material; and

Notwithstanding these methodological problems aeroach set out in the guidelines
results in a range that is significantly below msties derived from other financial models,
which do not suffer from the same bias as an eogixiersion of the Sharpe-Lintner CAPM,
as illustrated in Figure 2 below.

Figure 2
Estimates of the indicative return on equity and te AER’s range (estimated for the 20
days to 31 March 2014)
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Significantly, the insufficiency of the AER’s proped reasonable range for the return on
equity can also be demonstrated when it is comparéte premium (over the 10-year CGS
yield) provided to BBB corporate debt. We conductadh an analysis and concluded that a
significant portion of the reasonable range progdsethe guidelines for the return on equity
risk premium falls below the allowed risk premiuar BBB corporate debt. It is completely
inconsistent with the core principles of finana@abnomics that the premium required by
equity investors could fall below that requiredd®sbt investors.

Given the methodological problems with the apprgardposed in the guidelines and the
resulting downwards bias in the estimate of theeetgd return on equity, we recommend an
approach to estimating the expected return onethat departs from that proposed in the
guidelines.

13 AER, Better Regulation — Explanatory Statement RateetiiR Guideline December 2013, page 30.
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Cost of Capital for Regulated Electricity Network Introduction

1. Introduction

We have prepared this report at the request of Bslom behalf of TransGrid. The context of
our report is the regulatory proposal to be suledito the Australian Energy Regulator
(AER) by TransGrid on 31 May 2014. TransGrid’s regory proposal is the first significant
step in the AER’s revenue determination proces3 fansGrid’s next regulatory control
period, 1 July 2014 to 30 June 2019 (the next edguy period).

Ashurst has requested that we develop and impleenssdtommended approach to
determining TransGrid’s return on capital in aceorce with the National Electricity Rules
(the rules).

The Australian Energy Market Commission (AEMC) auhesh the rules in 2012, with the
most significant changes affecting the way in whiol AER determines the allowed rate of
return on assets that is in turn used to deteraiervice provider's total allowed revenue.
The stated intention of these amendments was tanekfhe material considered by the AER.

The amended rules also require the AER to develdpablish a rate of return guideline (the
guidelines) that sets out the approach it inteadake to determine the allowed rate of return
for electricity and gas service providéfsurther, in preparing its TNSP’s revenue proposal,
TransGrid must document any departures from théoaelogies set out in the guidelines
and the reasons for that departtire.

This report sets out our recommended approachtésrdming TransGrid’s allowed rate of
return and describes the reasons for any depdramethe approach described in the
guidelines.

1.1. Expertise

This report has been prepared by Greg Houston agld&n Quach with assistance from
Dale Yeats and Simon Wheat/&.

Over a twenty five-year period, Greg has develapdabtantial expertise and experience in
both the principles of regulatory economics andk thpplication. He has developed this
expertise in the course of advising regulatorgastfucture service providers, upstream and
downstream users of infrastructure services, asagajovernments. Greg’s experience
encompasses a range of policy, regulatory desidriiaancial economics questions as well
as detailed third-party access and price settingensaarising in the electricity, gas, water,
wastewater, telecommunications, ports, rail angoairindustries.

14 Clause 6A.2.3(a)(1) and (n) of the rules.
AER, Better Regulation — Explanatory Statement Rateetdif® Guideling December 2013.
15 Clause 6A.1.3(4A) and (4B) of the rules.

16 Dale Yeats is an Analyst in NERA's Sydney offieghile Simon Wheatley is a Special Consultant tdR¥based in

Melbourne.
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Cost of Capital for Regulated Electricity Network Introduction

Greg has testified on these as well as compegg@mmomics matters on numerous occasions
before arbitrators, appeal panels, regulatorsi-dueral Court of Australia, the Australian
Competition Tribunal and other judicial or adjudmy bodies. On proceedings concerning
the estimation of the cost of capital, includinglégation of the capital asset pricing model
(CAPM), Greg has provided expert reports and aaseditestimony on six separate
occasions.

Greg holds a post-graduate, BSc (Hangconomics from the University of Canterbury,
which he was awarded with first class honours 8319

Brendan Quach is a Senior Consultant at the glipalof expert economists, NERA
Economic Consulting (NERA).

Brendan Quach has fifteen years of experience as@momist, specialising in regulatory
and financial modelling and the cost of capitaldetwork businesses. Brendan has recently
advised the Energy Networks Association, SydneyeWahe Queensland Competition
Authority, Brisbane Airport, Actew Water and Rionté Coal Australia on a range of cost of
capital issues.

Curriculum vitae of both Greg Houston and Brendama€) are attached to this report at
Appendix D.

1.2. Form of the WACC

The rules require the allowed rate of return taleeermined such that it achieves the allowed
rate of return objectiv&, which is:

‘The allowed rate of return objective is that thee of return for a Transmission
Network Service Provider is to be commensurate thigrefficient financing costs of a
benchmark efficient entity with a similar degreeisk as that which applies to the
Transmission Network Service Provider in respecthefprovision of prescribed
transmission service.

Subject to achieving this objective, the alloweig 1&f return for a regulatory year must'Se:
= a weighted average of the return on equity fordgilatory control period in which that

regulatory year occurs, and the return on debthatr regulatory year; and

= determined on a nominal vanilla basis that is iast with the estimate of the value of
imputation credits.

Further, the rules require that a post-tax framé&vimused to determine building block
revenue, ie, all tax related matters are excludaea the weighted average cost of capital
(WACC) calculatior?®

17 Clause 6A.6.2(b) of the rules.
18 Clause 6A6.2(c) of the rules.
19 Clauses 6.5.2(d), and 6A.6.2(d) of the ruleslef87 (4) of the National Gas Rules.

NERA Economic Consulting 2
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In other words, the rules require TransGrid’'s WA®e determined using a combination of
the nominal post-tax return on equity and a nompnetax return on debt, whereby the
combination of these two parameters is determiryetransGrid’s gearing ratio.

It follows that, under this framework, TransGrif\sACC must be calculated as:

WACC = (1 — ) X R, + X Ry

D+E D+E

where:
R, is the nominal post-tax return on equity;

R, is the nominal pre-tax return on debt; and
% is the debt gearing ratio, ie, ratio of the vadfielebt to the value of debt plus equity.

The above formula illustrates that the determimagbTransGrid’'s allowed rate of return, ie,
its WACC, necessitates the estimation of threempatars, ie:

» the gearing ratio;

= the return on debt; and

= the return on equity.

Accordingly, this report sets out our recommendgaleach to estimating these three
parameters, in accordance with the rules.

1.3. Structure of report
The remainder of our report is structured as fotlow
= section 2 describes the context for the alloweel oatreturn objective and its relationship

to the achievement of the National Electricity Qitijge (NEO);

= section 3 highlights the importance of settingahewed rate of return, as relevant to the
achievement of the NEO;

= section 4 sets out our recommended gearing rate tased in the WACC calculation;

= section 5 describes our recommended approachitoatisty the return on debt and
summarises that set out in the guidelines, withiqdar attention to why a benchmark
efficient TNSP with a similar degree of risk asttiich applies to TransGrid would not
require the transitional arrangement included enghidelines;

= section 6 explains our recommended approach tmastig the return on equity, how it
differs to the approach in the guidelines, and ligilts our concerns with the approach in

20 Clauses 6.4.2, 6.4.3, 6A.5.3 and 6A.5.4 of thesruRule 76, 87A of the National Gas Rules.
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Cost of Capital for Regulated Electricity Network Introduction

the guidelines, namely, the approach to assessiagant information and to combining
relevant material; and

= section 7 sets out our conclusions.

Also attached to this report are a number of apigesdAppendix A discusses the tests that
can be used to assess the empirical performarfagaotial models. Appendix B provides a
detailed examination of each of the sources ofrin&dgion relevant to the estimation of the
return on equity. Appendix C reproduces our letfanstruction from Ashurst. Appendix D
contains the curriculum vitae of Greg Houston aneinan Quach.

1.4. Declaration

The authors of this report, Mr Houston and Mr Quailgctlare that we have both read and
understood the Federal Court's Practice Note Ckhiifled ‘Expert Witnesses in
Proceedings in the Federal Court of Austrdliand that we have prepared this report in
accordance with those guidelines. We confirm theahave made all the inquiries that we
believe are desirable and appropriate and thatatters of significance that we regard as
relevant have, to our knowledge, been withheld fthiw report.

NERA Economic Consulting 4
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2. The national electricity objective

Our recommended approach to determining a ratetofir that achieves the allowed rate of
return objective has been developed in the comtielxoth the allowed rate of return objective
and the wider, NEO, which refers to the promotibthe long-term interests of consumers of
electricity. In this section, we discuss the relaship between these objectives.

2.1. Legal framework

The rules state that the allowed rate of returntrbasletermined such that it contributes to
the allowed rate of return objective, ie:

‘The allowed rate of return objective is that tlae of return for a Transmission
Network Service Provider is to be commensurate thgrefficient financing costs of a
benchmark efficient entity with a similar degreeisk as that which applies to the
Transmission Network Service Provider in respec¢hefprovision of prescribed
transmission services.

In addition, Section 7 of the National Electricitgw (NEL) sets out the NEO, which is the
overarching objective of the NEL. The NEO statext:th

‘The objective of this Law i® promote efficient investment in, and efficient apien
and use of, electricity services for the long témterests of consumers of electricity
with respect to-

(a) price, quality, safety, reliability and secyrivf supply of electricity; and
(b) the reliability, safety and security of the inagl electricity system.’

Further, the rules require the AER to performutsdtions in a way that will or is likely to
contribute to the achievement of the NEG\ccordingly, the AER has stated tHat:

‘This objective [the NEO] is at the heart of allaigions we make when regulating
electricity service providers.’

Importantly, setting the rate of return such thabntributes to the achievement of the rate of
return objective, which is the subject of this repwill directly affect the extent to which the
NEO is achieved. In other words, setting an inadraiowed rate of return will be of

material detriment to the long run interests ofstoners of electricity.

2L Clause 6A6.2(c) of the rules.

22 National Electricity Law, section 7.

2 National Electricity Law, section 16(1)(a).

24 AER, Better Regulation — Rate of Return Guidelines Chiason Paper May 2013, page 7.
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2.2. Allowed rate of return and its effect on the N EO

It is a well-accepted principle that investmentisiens are informed by an assessment of the
risk and reward, in what is colloquially known &e tisk/reward trade-off

Therefore, the level of risk expected by an invest@ TNSP will be reflected in the level of
return expected on the investment. In other wdnisa benchmark TNSP with a given level
of risk, the level of investment it attracts wi# la product of the expected return associated
with investing in the TNSP, ie, the allowed rateatiirn.

If the allowed rate of return is set such thas ihotcommensurate with the efficient financing
costs of a benchmark efficient entity with a simdagree of risk, the level of investment in
transmission services will not be optimal. An alémwate of return that is set too low will
inevitably compromise the ability of a TNSP to attrsufficient capital to undertake the
investment necessary to meet its supply obligatiensvill result in sub-optimal investment
in the transmission network. For example, the ABRes thaf®

‘If the rate of return is set too low, the netwdmksiness may not be able to attract
sufficient funds to be able to make the requiregstments in the network and
reliability may decline.’

A sub-optimal level of investment will:

= reduce output and service levels, which will giee1to shortfalls that a consumer would
otherwise have been willing to pay for; and

» |ead to inefficient input mix decisions that favaperating over capital costs, thereby
raising the price of the service above what it wioetherwise have been.

To summarise, setting a rate of return that is cemsurate with the efficient financing costs
of a benchmark efficient entity with a similar degrof risk will, in turn:

= promote efficient investment in the electricitynsmission services;

* maintain output and service levels; and

= promote the long-term interest of consumers oftetety.

Conversely, a rate of return that is not commensuxéth the efficient financing costs of a
benchmark efficient entity with a similar degreerigk will fall short of achieving any of the
above conditions, with long lasting detrimentakets on the welfare of consumers. In our

opinion, it is therefore important that the correate of return is set for the next regulatory
period.

% The trade-off between returns and risk was engsbii the ‘expected return — variance rule’ usetlaykowitz (1952),

which is generally accepted as the birth of moghemfolio theory. The ‘expected return - varianaket is that the
investor would (or should) want to select a portfohat gives rise to efficient expected returni@ace combinations,
ie, those with minimum variance for given expeatetirns or more and maximum expected returns f@rgvariance
or less.

Markowtiz, H., Portfolio Selection, Journal of Bimce 7, 1952, pp.77-91.

% AER, Better Regulation, Rate of Return Guideli®agtsheet, page 1.

NERA Economic Consulting 6



Cost of Capital for Regulated Electricity Network Gearing

3. Gearing

Gearing is the ratio of the value of a firm’s tadabt to its total capital, as represented by the
value of debt plus equity. In determining the redgedl rate of return, gearing is used to
weight the proportion of debt and equity financeswliormulating the WACC.

In deriving an estimate of the WACC, gearing i®alsed:

» to adjust the observed equity betas of comparaidsmbsses for the purposes of
determining the systematic risk of equity of thediemark busines<;and

» as afactor in determining the benchmark credibgat

Reflecting these multiple roles for an estimat¢hefapplicable gearing in formulating the
WACC, the rules require consistency across them.

Analysis undertaken by the AER shows that over20@ to 2012 period the average gearing
(net debt to market value) of firms with operatiam#&ustralia that predominantly involve
energy network services was 63.1 per é&atsubset of these firms, which has a longer time
series of gearing data, had an average gearing.0fd@r cent over the 2002 to 2012 peridd.
Based c3)1n this analysis, the AER proposes the amfopfia gearing ratio of 60 per cent in the
WACC.

A gearing ratio of 60 per cent is also consisteith the gearing assumed in the last three
regulatory determinations for TransGFfd.

We recommend that TransGrid adopt a gearing r&ti® ger cent in estimating the WACC
to be applied for the 2014/15 to 2018/19 period.

27 Where a comparable firm has a gearing ratio @iffefrom the assumed benchmark efficient TNSPobserved beta

of the comparable firm is re-levered to take actadithe differences in the gearing ratio. See: AERctricity
transmission and distribution network service pdars - Review of the weighted average cost of abWACC)
parameters: Final DecisigrMay 2009, pages 265-267.

2 Clauses 6A.6.2(e)(1) and 6A.6.2 (e)(2) of thesul

2 Firms included as comparators include: Alinta;LAGPA; Group Diversified Utility and Energy TrustEnvestra Ltd;
GasNet; Hasting Diversified Utilities Fund; SP AwtNand Spark Infrastructure.

See AERBetter Regulation — Explanatory Statement RateetfiiR Guideline (Appendicedpecember 2013, page
128.

30 Firms excluded as comparators include: AGL (aeglby Alinta in October 2006); GasNet (acquiredMRA in
November 2006); and Alinta (sold to various comparin October 2007).

See AERBetter Regulation — Explanatory Statement RateetfiiR Guideline (Appendicedpecember 2013, page
128.

31 AER,Better Regulation — Explanatory Statement RateatfifR GuidelineDecember 2013, page 9.

32 ACCC,NSW and ACT Transmission Network Revenue Caps82003/04: Final Decision25 January 2000, page
23.

ACCC,NSW and ACT Transmission Network Revenue Cap Trah8@4—-05 to 2008-09: Final Decisip®5 April
2005, page 161.

AER, Orders varying TransGrid transmission determinat209-10 to 2013-1March 2010, page 1.
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4, Return on Debt

The requirements in relation to the return on @eibponent of thallowed rate of returrare
more complex than those in relation to the returrequity. The rules state that it must:

“be estimated such that it contributes to the aarn®ent of thallowed rate of return
objective’®

In so doing the return on debt may be estimatengusimethodology thaf:

= results in either the same or different estimatesaich regulatory year; and

= adopts a methodology that reflects the return regudy debt investors in a benchmark
efficient entity that either:

— raises all its debt at the time of the AER’s defeation; or
- raises all its debt over an historical period ptiothe AER’s determination; or
— some combination of the two.

In adopting one or other of these approaches, dagast be had to (among other things):

“the desirability of minimising any difference begen the return on debt and the
return on debt of a benchmark efficient entity redd to in theallowed rate of return

objective*®

and

“any impacts...on a benchmark efficient entity rederto in theallowed rate of
return objectivethat could arise as a result of changing the metloog that is used
to estimate the return on debt from @agulatory control periodo the next.®

For present purposes, we assume that the abovisiproapplies to the proposed change
from the methodology applied in the 2009-2014 ratprly control period to that to be
applied in the next regulatory control period, &dmat it presupposes the continued existence
of a benchmark efficient entity across both peridie infer from this that, for the purposes
of TransGrid’s next price reset, the benchmarlcedfit entity for the earlier period was the
benchmark efficient entity that was the subjedhef AER’s 28 April 2009 determination.

4.1. Recommended approach to the return on debt

We recommend an indicative return on debt allowdac@014/15 of 7.72 per cent. In due
course, this allowance should be updated to inchstienates of the benchmark return on
debt for the remaining months of the 2013/14 finangear.

33 Clauses 6A.6.2(i) and 6A.6.2(j) of the rules.
34 Clause 6A.6.2(k) of the rules.

3 Clause 6A.6.2(k)(1) of the rules.

3 Clause 6A.6.2(k)(4) of the rules.
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Table 4.1, sets out the annual estimates of tHd gie non-financial corporate bonds with a
term of 10 years and a credit rating of BBB, aslighled by the Reserve Bank of Australia
(RBA) over the 10-year historical or trailing petiprior to 2014/15!

Table 4.1
RBA Aggregate Measures of Australian Non-FinanciaCorporate Bonds:
(10-year BBB Yields)

Number of Year Average

observations
12 2005 6.31
12 2006 6.79
12 2007 7.72
12 2008 9.91
12 2009 9.72
12 2010 7.90
12 2011 7.81
12 2012 7.06
12 2013 6.98
3* 2014* 6.98

Average 7.72*

* Indicative rate, based observations for JanuamMarch 2014.

We recommend using all available data to estintegéntstorical trailing average cost of debt
for a benchmark efficient entity, thereby avoidthg risk that the estimate is affected by
selective sampling.

Further, this trailing average should be updatetdialty:

» toinclude updated annual observations of the yeelthon-financial Australian corporate
bonds of a term of 10 years and a credit ratinBBiB as reported by the RBA; and

= to remove the oldest annual observation.

4.2. Approach to the return on debt set out in the guidelines

This section sets out our recommended approac$titoating the return on debt and
discusses those aspects that differ from that @exgbon the guidelines.

37 RBA, Statistical Table F3 Non-financial corporate bond yields
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In our opinion, a benchmark efficient TNSP is argplay, regulated transmission network
service provider (TNSP) operating within Australied other words, such a TNSP is:

= a ‘pure play’ business, being that which only aéfezgulated electricity transmission
network services;

* a‘regulated TNSP’ that is subject to economic laion under Chapter 6A of the rules;

= ‘operating in Australia’, so that regard shouldnael to the conditions of operating a
business in Australia, including the regulatoryimeg tax laws, industry structure, and
broader economic environment.

Notably, there is no publicly listed business irnskalia that perfectly matches a benchmark
efficient TNSP. The only listed business that oand operates an electricity transmission
network is SP AusNet. However, SP AusNet is nqiuae play’ TNSP since, in addition to
owning the Victorian transmission network, it atsens both gas and electricity distribution
networks in Victoria?

We therefore recommend that, for the purposestohasng a rate of return for a benchmark
efficient TSNP, consideration should be had towaépplay, regulatednergynetwork
business operating within Australia’. This defiaitiis consistent with the benchmark
efficient entity adopted by the AER in the guidebr’®

On this basis, a benchmark entity would issue dethtthe following characteristics:

= Australian corporate debt;
= benchmark credit rating of BBB*:and
= aterm atissuance of 10 yeéts.

Again, this is consistent with the debt benchmatixed by the AER in the guidelinés.

In order to estimate the cost of debt for this lemark, we recommend that TransGrid use a
third-party data service provider as the sourcegited information. In our opinion, a third-
party data service provider is essential to allbe/rieturn on debt to be updated automatically.
The use of a third-party data service provideioissistent with the guidelines. We
recommend that yield data published by the RBAd®duo establish the return on debt
allowance for TransGrid. The reasons for using Ria£a are discussed in section 4.3.

%  Sp AusNetStatutory Annual Report 201Blay 2013, page 27
% AER, Better Regulation — Explanatory Statement RateettfifR Guideling December 2013, pages 32-35.

40 For the reasons set out in the AER{ter Regulation — Explanatory Statement RateetfilR Guidelinepages 152-157
a BBB+ credit rating is in our opinion a the bestiraate of the benchmark credit rating.

41 For the reasons set out in the AER{ter Regulation — Explanatory Statement RateetfiiR Guidelinepages 135-147
a term of 10 years is in our opinion the best exstnof the average term at issuance of debt idsyeelgulated

Australian energy networks.
42 AER, Better Regulation — Explanatory Statement RateetfifR Guideline December 2013, page 126.
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The new rate of return framework allows the retomrdebt to reflect a benchmark efficient
entity that eithef?

= raises all its debt at the time of the AER’s deieation; or
» raises all its debt over an historical period ptthe AER’s determination; or
= adopts some combination of the two.

We recommend estimating the return on debt by eefsr to a 10-year trailing average of
benchmark debt yields. In particular, the returrdeht allowance should be established by:

= estimating the annual average yield on benchmarkaeer each of the preceding 10
years; and

= calculating the arithmetic average of 10 annuakolzions to determine the return on
debt for a given regulatory year.

Further, we recommend that TransGrid update themein debt allowance annually to
maintain a 10-year trailing average. In our opin@dopting a trailing average:

= provides a reasonable approximation of the finanpiractices of a benchmark efficient
TNSP that periodically issues long-term debt toimise the refinancing risk associated
with investing in long lived assets;

= provides a benchmark efficient entity with the gpilo manage interest rate risk arising
from a mismatch between the regulatory return dit dBowance and the return on debt,
without exposing the entity to substantial refinagaisk;

= ensures that movements in the market return onfd®btyear to year are reflected in the
return on debt allowance; and

= offers a benchmark TNSP with a staggered debtgurth reasonable opportunity to
recover at least its efficient debt financing costs

We note that in the guidelines the AER concludas th

‘We consider that holding a portfolio of debt witaggered maturity dates is likely
an efficient debt financing practice of the benchuefficient entity operating under
the trailing average portfolio approach.

We consider that the regulatory return on debt\alloce under the trailing average
portfolio approach is, therefore, commensurate \lih efficient debt financing costs

of the benchmark efficient entit{”

We concur with the AER’s assessment and so, iropimion, setting the return on debt equal
to a trailing average yield of benchmark debt wdlhtribute to the achievement of the
allowed rate of return objective.

43 Clause 6A.6.2(j) of the rules.

4 AER, Better Regulation — Explanatory Statement RateetfifR Guideline December 2013, page 102.
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However, the guidelines also propose to move reégdlanergy networks to a trailing average
through the adoption of a mechanism that providesifgradual transition from the current
“on the day” to a trailing average return on ddlmveance. The transition mechanism
adopted by the AER was first proposed by the Quardslreasury Corporation (QTC). In
contrast, we recommend that TransGrid immediatdpaa trailing average portfolio
approach to set the return on debt allowance.

In our opinion, the imposition of the transition chanism on TransGrid is inconsistent with
the requirements of the rules, including the AlloviRate of Return Objective and, therefore
the NEO, and the revenue and pricing principles.

In particular, the conclusion that the efficienbtlénancing practice of a benchmark efficient
entity under the current ‘on-the-day’ approach widog to hold a debt portfolio with
staggered maturity dates while using swap trarmastio hedge underlying interest rate
exposure for the duration of a regulatory contexigd is inconsistent with:

= past regulatory decisions made by the AER; and
= the risks faced by a benchmark efficient TNSP wiimilar degree of risk as that which
applies to TransGrid.

We discuss these issues in greater detail in sedt

4.3. Independent third-party data service

The guidelines propose to use estimates of thehineauk debt yield produced by an
independent third-party data service provifaie concur with this approach and
recommend that the return on debt be estimated ysitds published by the RBA.

There are currently only two possible third-parsgadservice providers of Australian
corporate bond yields, ie:

= the non-financial corporate bond yields for 10-yBBB rated corporate debt published
by the RBA; and

= the Bloomberg Valuation (BVALY curve for 7-year BBB rate corporate debt, which
must then be extrapolated to a 10-year yi&ld.

There are a number of compelling reasons to usBB#eas the third-party data service
provider for Australian corporate bond yields. Eitke RBA is the only data service provider
to publish an estimate of the 10-year BBB yielde Teason that the RBA is able to publish a

4 AER, Better Regulation — Explanatory Statement RateetififR Guideling December 2013, page 126.

4 RBA, Statistical Table F3 Non-financial corporate bond yields.

47 We note that the BVAL curve was first publishedNiovember 2013, this replaces the legacy BloomBaigValue

(BFV) bond pricing service that is to be discon&du

48 We note that in the AER’s most recent decisitwsextrapolation of the 7-year yield to a 10-yeefdyhas been

achieved through an analysis of ‘paired bond’ asialySee AERAccess arrangement final decision: APA GasNet
Australia (Operations) Pty Ltd 2013-1March 2013, page 24.
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10-year yield is that it accesses a richer samipt@mparable bonds than Bloomberg, which
only samples Australian dollar denominated d&bit.

Further, the BVAL 7-year BBB curve must be extragpetl to a 10-year yield. In recent
decisions the AER has adopted a range of methedsfiertaking this extrapolation,
including:

= the use of ‘paired bonds’ to estimate the debtpigknium increment per annum by
reference to pairs of bonds issued by the samewatipn with terms close to 7 and 10
years® or

= the use of the last historical spread between therBberg 7 and 10-year AAA rated fair
value curves (FVCs), to extrapolate the 7-year dektpremium estimate to 10 yedrs.

A requirement to extrapolate the 7-year BVAL dirsims a number of the stated advantages
of using a third-party data service provider beedatsg extrapolation:

» is not undertaken by the third-party data provaled is instead produced by either the
AER or the regulated entity;

» has the potential to introduce considerable scopddbate, since the choice of
extrapolation methodology is contentioigind

= cannot be automatically updated and so must besegeach time the return on debt is
estimated.

We also note that the AER has in the past beenyhagtiical of the Bloomberg estimates:

‘There is evidence to suggest that the behaviotin@Bloomberg fair value estimates
since the onset of the GFC is somewhat countetiviui. [Bloomberg data] implies
that prevailing conditions in debt markets are mosky now than during the GFC.
This is counterintuitive, as substantial evidenutidates that debt market conditions
have improved significantly®

‘...without an in depth understanding of Bloombemsathodology, analysis can only
be based on conjecture about how its fair valuareges are derived. Given the

4 Arsov I, M Brooks and M Kosev (2013), 'New Measaiof Australian Corporate Credit Spreads', RBAd&iul,
December.

50 AER, SP AusNet Transmission determination 2014-15 t&-AJt Final decisionJanuary 2014, page 23.

51 AER,APT Petroleum Pipeline Pty Ltd Access ArrangemémalfDecision Roma to Brisbane Pipeline 2012-13 to

2016-17 Final Decision, August 2012, page 62.
%2 The possibility for debate was recognised byAR® when it first accepted the ‘paired bond’ apptoand stated that:

The AER considers that all three of the extrapateapproaches have shortcomings, and all thrgeoretontentious
assumptions.

See, AERPowerlink Transmission determination 2012-13 to62d17: Final decisionApril 2012, pages 184-185.

53 AER, APT Allgas Access Arrangement proposal for the @aB network 1 July 2011 to 30 June 20&#ial Decision,
June 2011, page 37.
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limited ability to assess Bloomberg’s fair valuethoglology, coupled with the
contrary behaviour of Bloomberg’s BBB rated faitlu@estimates (in comparison to
independent market commentary), the AER mainttanzosition that it should
remain cautious of relying solely on Bloomberg’s fe@lue estimates to establish the
benchmark DRP*

Further, the RBA is a highly regarded institutibattis capable of providing high quality
econometric data including reliable estimates efytield on BBB 10-year debt. There is no
reason to expect that the RBA would derive estimafeorporate bond yields that are
subject to biag>

ThS% guidelines identify a number of advantagessoigia third-party data service provider,

ie:

» the data are provided for use by market practit®aad developed independently from
regulatory processes;

= such providers employ a comprehensive financialuide constructed by finance experts
that necessarily require the exercise of judgenmetgrms of data selection and
adjustments to yields; and

= such providers reduce the scope for debate onyikdtds and can be used to update the
return on debt automatically.

In our opinion, the estimates of the non-finanéiaétralian corporate bond yields published
by the RBA contain these meritorious charactesstn article published by the RBA at the
commencement of this series concludes that:

‘The estimation method is simple, transparent asfelist in small samples. The bank
will commence publishing monthly credit spreadsifidecember 2013. The newly
constructed credit spread measures will providéeicinformation than is currently

available publicly, allowing the publie researchers, investors, regulators and others
- to examine developments in the Australian creditet in more detail®

54 AER,APT Allgas Access Arrangement proposal for the @aB network 1 July 2011 to 30 June 20&#ial Decision,

June 2011, page 144.
% The RBACode of Conducrticulates core values including:

*  Promotion of the Public Interest- We serve the public interest. We ensure thaefforts are directed to this
objective, and not to serving our own interesttherinterests of any other person or group.

* Integrity - We are honest in our dealings with others witimid outside the Bank. We are open and clear in our
dealings with our colleagues. We take appropriet®m if we are aware of others who are not acgirgperly.

*  Excellence- We strive for technical and professional excelk

* Intelligent inquiry - We think carefully about the work we do and hew undertake it. We encourage debate, ask
questions and speak up when we have concerns.

% AER, Better Regulation — Explanatory Statement RateatififR Guideling December 2013, page 127.

57 Arsov I, M Brooks and M Kosev (2013), 'New Measaiof Australian Corporate Credit Spreads', RBAd&iul,
December, pages 24-25.
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The guidelines also identify a number of potergfartcomings associated with using a third-
party dataset, including that:

= the third-party data service provider may stop shiohg data;

= the third-party data service provider may stop hithg data at maturities and/or credit
ratings that are consistent with the definitiorttef benchmark efficient TNSP;

» the methodology of the third-party data servicevgler may not be shared publicly; and

= the lack of transparency around the methodology afsy reduce confidence in the
consistency of estimates over time and betweeasréffit points of the curve.

Having regard to these concerns we note that:

» the RBA has indicated that it will continue to pshlestimates of the non-financial
corporate bond yields monthly from December 20a8luiding the yields for 10-year
BBB securities® and

» the RBA has been completely transparent and pwdigts methodology for estimating
the credit yield$°

In contrast, the methodology used to estimate MALBis proprietary and so is not
transparent. Of some significance, we note thatrtiependent Pricing and Regulatory
Tribunal (IPART) also emphasised the importanca tsthnsparent methodology when it
proposed to start using the RBA data to estimaealdbt margin for reviews starting from 1
July 2014 In explaining its decision, IPART noted that:

‘... using the RBA’s series would further increas@msparency of our WACC
determination process as data we use to calculab# margins will be readily
available through the RBA's websité#’

However the AER has indicated a concern that th& BRly publishes an end-of-month
estimate, ie:

‘The RBA currently publishes estimates of credieags for only the last day of a
given month. Dependent on the length of the prapaseraging period, therefore,

%8 AER, Better Regulation — Explanatory Statement RateatififR Guideling December 2013, page 128.

5 Arsov I, M Brooks and M Kosev (2013), 'New Measaiof Australian Corporate Credit Spreads', RBAd&iul,
December, page 1.

60 See Arsov |, M Brooks and M Kosev (2013), 'Newddlares of Australian Corporate Credit Spreads', BRKetin,
December.

51 IPART,New Approach to Determining the Cost of Debt: Usthe RBA's Corporate Credit Spreagebruary 2014,
page 5.

52 |PART,New Approach to Determining the Cost of Debt: Ukthe RBA's Corporate Credit Spreagebruary 2014,
page 3.
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this may lead to an estimate of the return on dedut reflects short term market
fluctuations.®®

Although this may be an issue when the annualmedardebt yield is sampled over short
periods, it is inconsequential if the annual yisléstimated over the full year. Using data
from Bloomberg (which publishes daily data), thi#éedence between annual yields using
end-of-month as compared with daily data for th@Biberg FVC for BBB 7-year debt
shows that, over the period December 2001 to MaedH:

= the average difference is 0.7 basis points; and
» the maximum difference is 9.4 basis points.

Figure 4.1 illustrates the difference between uging-of-month or daily observation to
measure an average annual yield.

Figure 4.1
Difference between end-of-month and daily estimatesf the annual yield
(Bloomberg FVC 7-year BBB)
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This difference is further diminished when a 10+yeailing average is adopted. Again, using
Bloomberg data (ie, FVC for 7-year BBB corporatétii¢he difference between the 10-year

8 AER,Return on debt: Choice of third party data seryicevider: Issues Papeipril 2014, second paragraph section

4.4.6.
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trailing average using end-of-month as comparet dailly data over the period November
2001 to March 2014, shows that:

» the average difference is 0.4 basis points; and

» the maximum difference is 1.4 basis points.

In our opinion, a maximum difference of 1.4 basips between the 10-year trailing
average using daily and end-of-month data is imrzf&

Table 4.2 sets out again the historical yields ostfalian corporate debt of a 10-year
maturity and a BBB credit rating.

Table 4.2
RBA Aggregate Measures of Australian Non-FinanciaCorporate Bonds:
(10-year BBB Yields)

Number of Year Average

observations
12 2005 6.31
12 2006 6.79
12 2007 7.72
12 2008 9.91
12 2009 9.72
12 2010 7.90
12 2011 7.81
12 2012 7.06
12 2013 6.98
3* 2014* 6.98

Average 7.72%

* Indicative rate, based on observations for Jayu2014 to March 2014.

In our opinion, the RBA data for non-financial corate bond yields represents the best
source of information on the yields for benchmagbtd because:

8 We note that the AER has stated its intentiomtmd the return on equity estimate to the clogBdiasis points and

states that this is immaterial. On this basis ebagls point difference in the return on debt, Whianslates into less
than 1 basis point difference in the overall WA@®@uld also be immaterial. See AEBgtter Regulation —
Explanatory Statement Rate of Return Guideliecember 2013, page 65.
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= the RBA is the only third-party data service pr@vithat currently provides an estimate
of the 10-year BBB corporate bond yield whereagontrast, Bloomberg only produces
an estimate of the 7-year BBB corporate bond yield:;

» the RBA is the only third-party data service prarithat discloses the methodology used
to estimate the corporate bond yield whereas, mtrast, Bloomberg’s methodology is
proprietary;

= the RBA calculates the Australian dollar equivalgetd on foreign currency
denominated bonds issued by Australian corporatmilsso uses a richer sample set than
Bloomberg, which only samples Australian dollar ai@nated debf®

= the RBA series appears to perform better than tbherBoerg Australian dollar FVCs in
the period during the global financial crisis (GE€and

» the RBA is a highly regarded institution capablguaividing high quality econometric
analysis and, for these reasons, its assurante @ointinued publication of the 10-year
BBB corporate bond yield is credibié.

4.4, The adoption of a trailing average

The guidelines propose that the return on debtvalhwe will be established on the basis that
all businesses are to transition to a trailing agerreturn on deB The proposed transition
mechanism is set out in the Appendices to the ¢jniefeas™

» in year 1 — the entire return on debt allowanceld/be set at the prevailing rate,
averaged over the agreed averaging period,;

» inyear 2 — the return on debt allowance would beeghted sum of the prevailing rates
in the first and second years (with weights of@né 0.1, respectively);

* in year 3 — the return on debt allowance would beegghted sum of the prevailing rates
in the first, second and third years (with weight®.8, 0.1 and 0.1, respectively);

= etc; and

» inyear 10 — the return on debt allowance woulamequally weighted sum of the
prevailing rates in the preceding 10 years.

5 Arsov I, M Brooks and M Kosev (2013), 'New Measiof Australian Corporate Credit Spreads', RBAdin,
December.

% See footnote 26, Arsov |, M Brooks and M Kose®1(3), 'New Measures of Australian Corporate Cr8giteads',

RBA Bulletin, December.

57 We note that, in the past, commercial third-pdega providers have ceased publishing a 10-ye& B&ld, with

Bloomberg ending its 10-year BBB FVC in August 2@08 CBASpectrum ending its 10-year BBB+ serieAugust
2010. See: AERYictorian electricity distribution network servigeoviders - Distribution determination 2011-2015:
Final Decision October 2010, pages 490 and493.

% AER, Better Regulation — Explanatory Statement RateatififR Guideling December 2013, page 120.
% AER, Better Regulation — Explanatory Statement RateettdifR Guideline (Appendices)ecember 2013, pages 131-

135.

NERA Economic Consulting 18



Cost of Capital for Regulated Electricity Network Return on Debt

In assessing the application of the transition raadms for the return on debt, we have been
asked by Ashurst to consider two alternative foatiahs of the “benchmark efficient entity”
that establishes the reference point for the altbvage of return. Those two formulations are
that:

= the benchmark efficient entity is to mimic the et financing practices that would be
expected in an effectively competitive market;adternatively

= that the benchmark efficient entity is to mimic &fécient financing practices of an
entity subject to a previous regulatory regime.

We find that under both formulations of the “benelnknefficient entity” a transition
mechanism is unnecessary and inconsistent withltbeed rate of return objective.

Under the first formulation, the benchmark effidientity is conditioned by the outcomes of
a competitive market. We discuss in section 4Hdat & benchmark efficient entity that
provides services by means of long lived fixed &sa®uld adopt a debt financing practice
that involved the periodic issuance of fixed ratgporate debt. In consequence, at any point
in time the average yield on the debt portfoliat thdvenchmark efficient entity has
outstanding would be a historical trailing averafilbenchmark debt yields. It follows that no
transitional mechanism is required when introdu@rrggulatory methodology that reflects a
trailing average return on debt allowance.

Further, we note that TransGrid already adoptsléi# financing practices of a benchmark
efficient entity. In particular, at any point inrtée the average yield on TransGrid’s debt
portfolio is close to a historical trailing averagiebenchmark debt yields. This reinforces our
conclusions that no transitional mechanism is reargs since to do so would cause
TransGrid to incur (or receive) a windfall lossi(@asimply though the use of a transition
mechanism when no transition is necessary.

Under the second formulation, the benchmark efiitcéntity is conditioned by the existence
of a previous regulatory regime. In particular, tlebt raising practices of the benchmark
efficient entity are conditioned by the regulatoegime applying hitherto, which adopts an
‘on-the-day’ approach to the determination of tim on debt allowance.

However, the AER’s conclusion as to the way in wittite efficient debt financing practice
of a benchmark efficient entity would be conditidri®y the current ‘on-the-day’ approach is
inconsistent with:

= all past regulatory decisions that the AER itsel$ Imade; and

= the conduct of a benchmark efficient entity witkimilar risk profile to TransGrid.

In our opinion, there is no unique approach to diebincing that can properly be
characterised as being that of an efficient benckmatity operating under an ‘on-the-day’

regulatory approach to determining the return dst.dehis conclusion is consistent with that
drawn by the AEMC when it stated in the rule chadggrmination that:

‘the rule requires the regulator to have regardie characteristics of a benchmark
service provider and how this influences assumptaiout its efficient debt
management strategy. As highlighted by SFG irepert, debt management
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practices tend to differ according to the sizehaf business, the asset base of the
business, and the ownership structure of the basifi&

An efficient benchmark entity with a similar riskgfile to TransGrid would not

economically be able to hedge the risk associat#dtte underlying risk-free rate element
of the ‘on—the-day’ approach. Rather, it would pditally issue fixed rate debt. Under this
debt management practice, the benchmark efficiatitiyavould accept the additional risk
that its actual debt costs will diverge from thure on debt allowance, but would also avoid
the additional costs of hedging that risk. In copmce, the benchmark efficient entity
would be subject to a greater degree of interdstrisk, but also would achieve a higher long
run average return on assets. We discuss this ipogneater detail in section 4.4.2.

4.4.1. A benchmark efficient entity conditioned by a competitive market

Ashurst has asked us to consider the debt manag@mstices of a benchmark efficient
entity that is conditioned by operating in an efifealy competitive market. This formulation
of the benchmark efficient entity is consistenthwthie statements made by the AEMC when
developing the new WACC framework, ie:

‘In its draft rule determination, the Commissiomeaered that the long-term
interests of consumers would be best served byiagghat the methodology used to
estimate the return on debt reflects, to the expessible, the efficient financing and
risk management practices that might be expectékimbsence of regulatio:’

In assessing the debt management practices ofchimank efficient entity, we first observe
that assets in which a regulated energy netwoskcgeprovider must invest are
predominately long lived. By way of example, we égveviously calculated the forecast
average standard life of assets in the currentaémyy period to be, fof*

» NSW DNSPs, 42 years;

= Vic DNSPs, 43 years;

#» QId DNSPs, 45 years;

= ETSA Utilities (SA), 45 years;

= ActewAGL (ACT), 44 years; and

= for transmission network service providers (TNSBS)years.

To finance these capital investments a mixtureedit dnd equity is used by the entity. Debt
finance is almost always provided for specifiedrtgrin sharp contrast to equity finance,

© AEMC 2012, Economic Regulation of Network ServRreviders, and Price and Revenue Regulation ofSeagces,
Final Position Paper, 29 November 2012, Sydneyep&g-85.

I AEMC 2012, Economic Regulation of Network Sernir@viders, and Price and Revenue Regulation ofSeasices,
Final Position Paper, 29 November 2012, Sydneye pdg

2 NERA and PwCTrailing Average Approaches to the Cost of Deboviiince: A joint report for the Energy Networks
Association 16 April 2012, page 3.
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which is generally provided for an unspecified tekHowever, with average asset lives of
close to 40 years it is neither possible nor ecoadon TNSPs to raise debt for such terms.
As a result, TNSPs must periodically refinancertdebt. This in turn gives rise to
refinancing risk such that the borrower cannot yafsadebt obligations when they fall due,.

A benchmark efficient entity operating in an effeely competitive market can be expected
to minimise its exposure to refinancing risk, etleough such risk can never be completely
eliminated. An entity can minimise refinancing risk

» jssuing longer term debt, thereby limiting the nembf occasions that debt must be
rolled over; and/or

= staggering its debt maturity dates over time, tyerainimising the amount of debt that
must be refinanced in any given time period.

Counterbalancing the desire for longer term debtearenly spaced debt issues is that:

= borrowers generally must pay relatively higherdgselor longer term debt, since investors
in long dated debt forgo the potential to seek @igkturns for an extended period; and

= the pattern of borrowing will be affected by fluations in the market cost of debt.

In other words, in the absence of any regulatosjodiions a benchmark efficient entity
would finance its long lived assets with a portiadif long term debt with staggered maturity
dates, thereby optimising the trade-off betweemagicing risk and the overall cost of debt.

We also note that a benchmark efficient entity apeg in a competitive market would have
no reason to accept the additional expense ofiagterto ‘pay fixed — receive floating’ swap
contracts to hedge interest exposure for a fixeghyiear duration.

In consequence, a benchmark efficient entity’s ayercost of debt at any point in time will
be a historical trailing average of fixed rate dgbtds. It follows that, under this formulation
of the benchmark efficient entity, no transitionschanism would be required to facilitate
the introduction of a trailing average return oitdslowance.

Further, we note that TransGrid’s actual debt manmsmnt practices already mimic those of a
benchmark efficient entity conditioned by operating competitive market. In particular,
TransGrid currently holds a portfolio of fixed ratebt, reflecting that different tranches of
debt have periodically been issued in the pastirAig&ollows that the adoption of a return
on debt allowance that reflects the practice tmah3Grid already adopts means that no
transitional mechanism is necessary.
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4.4.2. Benchmark efficient entity conditioned by a regulatory regime

The AER’s decision to impose a transition mecharfemnall entities is predicated on the
conclusion that, under the current ‘on-the-day’rapph, a benchmark efficient entity
would:"

= periodically issue floating rate corporate debipmpto the regulatory determination; and

= at the time that the risk-free rate was set fominet regulatory control period, enter into
‘pay fixed — receive floating’ swap contracts talge interest exposure for the duration of
a regulatory period.

This conclusion is principally based on the statedt management approach adopted by a
number of small to medium sized regulated busirnBss.particular network service
providers (NSPs) that have indicated that they menieir debt portfolio through staggered
debt issuances and then enter swap agreemenksthe funderlying risk-free rate in line with
the regulatory period aré:

» SA Power Network$®

= Powercor;

=  SP AusNet;

= CitiPower; and

= Jemena.

On the basis of this information, the AER conclutles its proposed transition mechanism is
appropriate becaugé:

= the benchmark efficient firm will require transiial arrangements to move from its
hypothetical debt financing practices under theentr'on—-the-day' approach to those that
it is assumed to adopt under the new trailing ayeegpproach;

= jtis likely to contribute to the achievement oétallowed rate of return objective and
other requirements of the rules;

» jt provides a gradual transition to the trailingeeage approach, given a possible change
in prior expectations regarding the regulatory fearark by stakeholders;

= of practical considerations regarding use of hiséinformation (and possible
disagreement) to calculate the return on debt; and

®  AER, Better Regulation — Explanatory Statement RateatififR Guideling December 2013, page 106.

7 CitiPower, Powercor Australia and SA Power NetwoResponse to the AER’s Draft Rate of Return Elind, 11
October 2013, page 7.

SP AusNet, Rate of Return Guideline ConsultatiopePa21 June 2013, page 1.

Jemena, Submission on the Rate of Return GuidelisSR Issues Paper, 15 February 2013, page 15.

S SA Power Networks was formerly known as ETSA itii.

" AER, Better Regulation — Explanatory Statement RateetfifR Guideline December 2013, page 120.
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» it minimises incentives for potential strategic &elour of service providers.

In our opinion, the imposition of the proposed siéion mechanism for TransGrid does not
contribute to the achievement of thbowed Rate of Return Objectia®d, accordingly, does
not contribute to the National Electricity Obje@iv

In particular, the AER’s conclusion in relationthe efficient debt financing practice of a
benchmark efficient entity under the current ‘oe-thay’ approach is inconsistent with:

» the AER’s past regulatory decisions; and
= the conduct of a benchmark efficient entity witkimilar risk profile to TransGrid.

In its reasoning, the AER also places weight orotbeervation that both government and
small to medium sized NSPs seek to minimise tHermdifce between their debt costs and the
debt allowance benchmatkHowever, while it is uncontroversial that busiresseek to
minimise risk, they do not pursue this objectivaiay cost. In this section we discuss the
trade-off between the amount of risk that can l®ded and the cost of retiring this risk.
Further, we highlight that the trade-off is diffatdor a business with a similar degree of risk
as that which applies to TransGrid compared todghatsmall to medium sized regulated
energy networks.

4421. Past AER decisions on the debt benchmark

The AER’s conclusion in the guidelines is that adtenark efficient entity confronted with
an ‘on-the-day’ approach to estimating the returrdebt would hold a floating rate debt
portfolio with staggered maturity dates and usepstk@nsactions to hedge interest rate risk
exposure for the duration of a regulatory contevigd. However, this conclusion in relation
to the debt management practices of a benchmadiesif entity is inconsistent with the
AER'’s own decisions in the period from 2004 to 20d4ring which it set return on debt
allowances using an ‘on—the-day’ approdth.

In 2004 the AER accepted the advice of the AllensTidting Group (ACG) on the
appropriate approach to determining the level ofipensation for debt transaction costs that
should be included in the maximum annual revenuerefjulated energy network, ie:

" The AER cites the conclusions and statement$6f &nd NSW TCorp that NSP seeks to minimise tHergifice
between debt costs and the debt allowance. See B&Rr Regulation — Explanatory Statement RateetdiiR
Guideling December 2013, pages 106-107.

78

For example:
¢ ACCC,NSW and ACT Transmission Network Revenue Cap Trah8®4-05 to 2008—-09: Final Decisipf5
April 2005;

AER, TransGrid Transmission Determination 2009-10 to2a14 27 April 2009;
AER, ElectraNet Transmission determination 2013-14 th7208: Draft decisionNovember 2012; and
* AER, SP AusNet Transmission determination 2014-15 t6-202: Final decisionJanuary 2014.
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‘In the benchmark approach for financing arrangertsesmployed by regulators in
Australia, the benchmark debt margin and benchnrarksaction return on raising
debt are as follows:

- Benchmark debt margin— the debt margin for fixed rate bonds for therappate
notional credit rating (for the notional gearing asured against the Regulated Asset
Value (RAV)) and tenor, as estimated by a credibéependent source (such as the
CBASpectrum service).

— Benchmark debt raising cost- the transaction return on re—financing fixederat
bonds to the value of the notional gearing compooéthe utility measured against
the RAV assuming a consistent notional credit tatifi [emphasis added]

In other words, ACG identified the benchmark délat & regulated energy network is
assumed to issue as befinged rate debtAs a result, the allowance for benchmark debt
raising costs include®:

= gross underwriting fees;

» |egal and roadshow costs;

= company credit rating;

= issue credit rating

= registry fees; and

= paying fees.

Importantly, this approach rejects the propositiwat a regulated energy network should be
compensated for the costs of entering into swapracts, ie:

Two other potential components of the fees paidskring debt that we consider
should be excluded from the derivation of the adlioee for the transaction return on
debt are the dealer swap margin and credit wrapde®s.

Turning first to the dealer swap margin, the marggfiects the return on converting
floating rate debt into fixed rate delit

ACG did not include any allowance for the cost wfeging into ‘pay fixed — receive floating’
swap contracts necessary to hedge the underlyskgree rate of floating rate debt at the
start of the regulatory control period.

®  ACG, Debt and Equity Raising Transaction Costs: Finap&® December 2004, page 5.
8  ACG, Debt and Equity Raising Transaction Costs: Finap&# December 2004, page xviii.

81 ACG, Debt and Equity Raising Transaction Costs: Finap&® December 2004, pages Xix-xx.
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The ACG approach to compensating the cost of iisenchmark debt has been consistently
applied by the AER in all subsequent energy deteaitions® In one of its most recent
decisions, the AER states:

‘To decide on the total benchmark debt raising edlstwance, we rely on a method that
the Allen Consulting Group (ACG) develogéd:

= First, a benchmark unit rate for debt raising costgalculated. This unit rate,
expressed in basis points per year, is determirased on estimates of:

= the transaction costs that a prudent service prenidcting efficiently, would
incur in raising debt

= the expected timing and frequency of these tramsacbsts

# the number of 'standard’ bond issuances requirent the regulatory control
period to finance the benchmark portion of the TN$AB.

= Second, the debt raising cost allowance is detezthin the post-tax revenue model
as the product of the benchmark unit rate and et ghortion of the TNSP's RAB.’

A similar approach was adopted in the AER’s 28 ApRI09 final determination for
TransGrid. The AER calculated the debt risk premhymeference to FVCs and noted that
‘fair yields represent estimates for fixed inteesnds, rather than variable bon@fsin
addressing benchmark debt raising costs, the AE&dribat the benchmark firm was a ‘pure
play regulated electricity network operating in &aa without parent ownershif®. The

AER stated that ‘the benchmark firm was assumasisiee public debt in the Australian
market'®” The AER adopted the ACG methodology and made aifwe for distinct
categories of debt-raising co&fdNo separate allowance was made for hedging costsap
fees.

8 For example:

e AER, SP AusNet Transmission determination 2014-15 t6-202: Final decisionJanuary 2014, pages 38-39.
e AER, ElectraNet Transmission determination 2013-14 th72@8: Draft decisionNovember 2012, page 162;
e AER, TransGrid Transmission Determination 2009-10 to2a4 27 April 2009, pages 85-86; and

¢ ACCC,NSW and ACT Transmission Network Revenue Cap Trah8®4-05 to 2008—-09: Final Decisipf5
April 2005, pages 143-145.

ACG, Debt and equity raising transaction costs—FinalagpDecember 2004.
84 AER, SP AusNet Transmission determination 2014—15 t6-202: Draft decisionAugust 2014, pagel16.

83

Note that this draft decision was accepted in tB®RA final decision, see AERSP AusNet Transmission determination
2014-15 to 2016-17: Final decisiodanuary 2014, pages 38-39.

8  AER, TransGrid transmission determination 2009-10 to2a: Final decision28 April 2009, page 60.

8  AER, TransGrid transmission determination 2009-10 to2a4: Final decision28 April 2009, page 201
8 AER, TransGrid transmission determination 2009—10 to2a4: Final decision28 April 2009, page 202.
8  AER, TransGrid transmission determination 2009—10 to2a4: Final decision28 April 2009, page 209.
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In other words, in all its regulatory decisionscgimeceiving the ACG report in December
2004, the AER has determined that a benchmarkeitientity would issue fixed rate debt
and that only these costs will be included in #enue allowances of regulated energy
networks. In no decision has the AER provided fbuainess to recover the costs of entering
into the ‘pay fixed — receive floating’ swap comtiginecessary to hedge the underlying risk-
free rate of floating rate debt at the start ofrégulatory control period.

4.4.2.2. Too large to hedge floating rate debt

The explanatory statement for the guidelines diwithe risks to which service providers are
exposed in delivering regulated services into lessrand financial risks.0ne practical
guestion that arises is whether the risk, and itiquéar the financing risk, faced by large
service providers (ie, those with relatively lagaounts of debt) is similar to the risk faced
by smaller entities (with smaller amounts of debi)less the risks are similar, it would be a
mistake to adopt a single benchmark efficient gmditcover all service providers.

In its report for the AEMC, SFG Consulting (SFGYiesved and analysed the debt
management practices used by regulated energy rieta@nd noted that they tend to differ
according to:

a) ‘The size of the business: small to medium sizethbsses can make use of
interest rate swap contracts, whereas the swap etamlay not have sufficient
depth to accommodate the requirements of very lauginesse?’

It was recognised by SFG that some businesseikalgto be ‘too large to lock in interest
rates using swap contracts’. SFG observed that:

‘A number of submissions have indicated that sonsenbsses are simply too large to
lock in interest rates using swap contracts — thags market does not have sufficient
depth to accommodate the volume that would be redjliy businesses with large
amounts of debt funding. Moreover, since each detetion generally applies to a
number of businesses, having multiple businesssnggto access the swap market
over the same (or very similar) short period actgxacerbate the potential
inadequacy of the swap markgt.’

Table 4.3 below illustrates the amount of debt gheenchmark efficient TNSP with a similar
degree of risk as that which applies to TransGud need to hedge compared to the risks
that apply to small and medium sized regulatedgyneetworks that issue floating rate debt
at the time of their last regulatory determination.

8 AER, Better Regulation — Explanatory Statement RateetdifR Guideline December 2013, page 33.

% SFG ConsultingRule change proposals relating to the debt compbokthe regulated rate of return - Report for

AEMC, 21 August 2012, page 21.
%1 SFG ConsultingRule change proposals relating to the debt compbokthe regulated rate of return - Report for

AEMC, 21 August 2012, page 25.
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Table 4.3
Debt Portfolios for TransGrid and NSPs
that enter the swap market?

Debt Component

RAB value ($m) ($m)
TransGrid™ 6,104 3,662
SA Power* 2,772 1,663
Powercor* 2,213 1,328
SP AusNet (Transmission)* 2,191 1,315
SP AusNet (Distribution)* 2,075 1,245
CitiPower* 1,387 832
Jemena (Vic electricity networks)* 757 454

* Opening RAB value at the start of the last re¢ua determination and the assumed level of
debt financing.

Table 4.3 shows that TransGrid’s debt portfolibetween 2 and 8 times greater than that of
the small to medium sized regulated energy netwitr&kisenter swap agreements. It follows
that TransGrid would be required to enter swapexgents in relation to a materially larger
amount of debt.

Further, in order to adopt the approach cited kyAER, TransGrid would have to access the
swap market at substantially the same time as:

= Ausgrid (Distribution), with an estimated RAB afdly 2014 of $12,536 million?

= Ausgrid (transmission), with an estimated RAB duly 2014 of $2,109milliof®

= Endeavour Energy, with an estimated RAB at 1 JOl42of $7,067 millior?®

= Essential Energy, with an estimated RAB at 1 JOIy2of $6,888 millior?”

= Transend, with an estimated RAB at 1 July 2014108%$7 million®® and

92 AER, AER,TransGrid Transend: Transitional transmission demis2014-15 March 2014, page 53.
AER, South Australia distribution determination 2811 to 2014-15, Final Decision, May 2010,page 38.
AER, SP AusNet transmission determination 2008e080t13-14, Final Decision, January 2008, page 43.

AER, Victorian electricity distribution network séce providers Distribution determination 2011-20@&tober 2010,
page 464.

9% AER, TransGrid Transend: Transitional transmission demis2014-15March 2014, page 53.

% AER, Ausgrid Endeavour Energy Essential Energy ActewAansitional distribution decision 2014-1Blarch 2014,

page 65.

% AER, Ausgrid Endeavour Energy Essential Energy ActewAansitional distribution decision 2014-18larch 2014,

page 65.

% AER, Ausgrid Endeavour Energy Essential Energy ActewAGansitional distribution decision 2014-1Blarch 2014,

page 77.

% AER, Ausgrid Endeavour Energy Essential Energy ActewAlansitional distribution decision 2014-1Blarch 2014,

page 71.
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= ActewAGL (Distribution), with an estimated RAB atllily 2014 of $855 milliori®

In other words, at essentially the same time thah3Grid needs to enter into ‘pay fixed —
receive floating’ swap contracts, if all relevantiges were adopting the approach
determined by the AER, the demand for swaps woeldgproximately $22 billion. This
amount is substantially greater than that whichld/oeed to be transacted by the Victorian
electricity distribution network service providesthe time of their last determination, or the
amount in demand when SA Power Networks last sosighp contracts.

Table 4.4 shows that, at the time TransGrid woelddto enter into the swap market,
regulated businesses would be seeking to hedgexpately $22 billion of debt. In contrast,
the swap requirements of the Victorian electridistribution network service providers at
their last determination was $4.7 billion, whichaproximately 20 per cent of the amount
demanded by regulated businesses when TransGrildl wead to enter the market to engage
in swap transactions in the manner hypothesisddoAER.

Table 4.4
Total debt portfolios of NSPs that would be requiré to access the market
simultaneously

Total RAB of NSPs Debt Component Percentage of
State ($m) ($m) NSW etc.
New South Wales networks, o
Transend and ActewAGL 36,976 22,186 100.0%
Victoria DNSPs 7,812 4,687 21.1%
SA Power Networks 2,772 1,663 7.5%

By way of explanation, Table 4.4 also shows thatttial swap transactions required when
SA Power Networks would have last hedged is juspér cent of the amount that would be
demanded by all regulated businesses were Trang@seidgage in the swap transactions
hypothesised by the AER.

Table 4.3 and Table 4.4 demonstrate that the goanfuhedging that the small to medium
sized regulated energy networks had to raise wasdest fraction of the amount that would
need to be raised (in the manner hypothesisedeopER) by TransGrid and others at the
time of their determination. In our opinion, itagtremely unlikely that the Australian swap
market would be able to accommodate transactiottsi®fotal volume, either at all, or
without substantial adverse price effects. Thisctasion is consistent with that noted in the
AEMC's final decision paper, where it reiterated ttonclusion drawn by SFG, i&

%  AER, TransGrid Transend: Transitional transmission demis2014-15 March 2014, page 58.

% AER, Ausgrid Endeavour Energy Essential Energy ActewAGansitional distribution decision 2014-18larch 2014,
page 83.

100 AEMC 2012, Economic Regulation of Network ServiRmviders, and Price and Revenue Regulation ofSeagces,
Final Position Paper, 15 November 2012, Sydneye ja#g
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‘... larger state-owned service providers such asé¢ha NSW and Queensland appear
unable to enter into these hedges because theardlémancial markets are not sufficiently
deep to meet their requirements.’

It follows that a benchmark efficient NSP with engdar degree of risk as that which applies
to TransGrid would:

= need to use a longer period to hedge its debtniliiing the benefits of hedging; or

= enter into swap contracts at significantly highests than small and medium sized
regulated energy networks.

We note that Westpac, one of the largest inter-laaiket participants, has provided
TransGrid with a professional opinion of the ligtydbf the Australian dollar interest swap
rate (IRS) market. In their opinion:

‘... in order not to distort the market and impacicprg, the maximum notional
amount of 5yr IRS, is $300m per da3’

Consequently, for a benchmark efficient entity ¢algpe $3.6 billion in debt, their transactions
would represent over 60 per cent of the maximurionat amount of 5 year IRS for 20
consecutive day period. It is unlikely that thisity would pass without notice in the
banking sector. In contrast, a requirement to h&Rg&ower’s debt over 20 consecutive
days would represent just 27.7 per cent of the mami notional amount of 5 year IRS and
for CitiPower it would be just 13.9 per cent.

More importantly, the benchmark efficient entity wia also be placing their swaps at the
same time that NSW Networks, Transend, and ActewA@&tribution. With a maximum
daily liquidity of $300 million per day the 5 yel®S market would clearly not be able to
place $22 billion in swaps within a 20 day winddvine quantum of swaps required by these
regullcz)azted business represents 30 per cent of tkerma annualnotional amount of 5 year
IRS.:

In our opinion, it is therefore unsafe to presuia the preferred approach to debt risk
management of a number of small to medium sizedlaged energy networks represents
efficient conduct for a benchmark efficient TNSRha similar degree of risk as that which
applies to TransGrid. Rather, a more reasonableapp would be to give weight to the
actual debt management practices of TransGrid #ret dISW regulated energy networks.
This would lead to the conclusion that, for larggulated energy networks, the benefits from
entering into such swap contracts are likely t@beveighed by the costs.

The size of the debt that would need to be hedgddtee demand for hedging at the time of
regulatory determination mean that a benchmarkiefft TNSP with a similar degree of risk

101 \Westpac, Letter to Tony Meehan entitléduidity of the interest rate swap markdated 26 May 2014.

102 There are approximately 250 business days irgauen year. If on each business day $300 millio irear IRS is
placed then the notional maximum annual amourt@btyear IRS market is $75 billion. As a restig volume of
swaps demanded by regulated business that havet@ywecisions at the same time as TransGrid dveepresents
30 per cent (ie, 30% = $22.186 billion divided bdbillion) of the notional maximum annual 5 yeRSI market.
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as that which applies to TransGrid would, rathenimise its refinancing risks by
periodically issuing fixed rate debt, and acceptddditional risk of a divergence between
debt costs and the debt allowances. Such an appvoadd:

» be consistent with the debt benchmark previousbpsetl by the AER; and

= involve the implicit assessment that unrecoverabkts of entering into the swap
transactions would outweigh the possible benefitsifhedging against movements in the
risk-free rate element of the cost of debt.

4.4.2.3. Imposing a transition is inconsistent with the revenue and pricing
principles

Mandating the proposed transition mechanism fagrechmark efficient TNSP with a similar
degree of risk as that which applies to TransGrad, thitherto, has periodically issued fixed
rate debt, would impose a substantial windfall lesghe entity.

The reason that a return on debt allowance adofiimgroposed transition mechanism
would impose a windfall loss on a benchmark efficiENSP is that its historical average
cost of debt (ie, that imposed by adopting a 10-yealing average) would be 7.72 per cent.
However, the proposed transition mechanism woule: hlae effect of locking in the
prevailing debt yield of 6.98 per cent, ie, therage of the yields from January to March
2014. In subsequent years, less weight would keegdlan this prevailing yield with
progressively greater weight being placed on neseplations of the benchmark debt yield.

Under both the proposed transition mechanism amdlternative, immediate adoption of an
historical average, new observations of the benckihebt yield are the same. It follows that
it is possible to measure precisely the extenhefwindfall loss implied by adoption of the
proposed transition mechanism. Table 4.5 setsheuveights that are placed on each new
observation of the benchmark debt yield (commoath scenarios) and the yields implied
by the proposed transition mechanism as well agiiheediate adoption of an historical
average.
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Table 4.5
Yield difference between the Proposed Transition Mghanism and
Adopting Historical Average

Year Proposed Historical Proportion of Difference in the
transition average yield new yields return on debt
mechanism yield
2014/15 6.98% 7.72% 0% -0.74%
2015/16 6.98% 7.88% 10% -0.89%
2016/17 6.98% 8.01% 20% -1.03%
2017/18 6.98% 8.05% 30% -1.07%
2018/19 6.98% 7.74% 40% -0.76%
2019/20 6.98% 7.35% 50% -0.37%
2020/21 6.98% 7.21% 60% -0.23%
2021/22 6.98% 7.01% 70% -0.03%
2022/23 6.98% 6.98% 80% 0.00%
2023/24 6.98% 6.98% 90% 0.00%

Source: NERA

Table 4.5 shows the effect of adopting the propasstsition mechanism as compared with
the immediate adoption of a historical trailing eage return on debt allowance. In 2014/15
the historical average would result in a returrdehbt allowance of 7.72 per cent as compared
with 6.98 per cent under the proposed transitionlrarism. This results in a difference in

the return on debt allowance of 74 basis points.

In 2015/16 both the historical average and the gseg transition mechanism would be
updated for the observation of benchmark debt i¥215, which in both cases would have a
weight of 10 per cent. Further, the historical agerwould drop the 2005 observation of 6.31
per cent, so that the historical average yiel®fi06 to 2014 would be 7.88 per cent. In
contrast, under the proposed transition mechar8®mer cent of the 2014/15 return on debt
allowance would be estimated on the basis of thi& 2®servation of benchmark debt, ie,
6.98 per cent for the January to March 2014. Assalt, the difference between adopting the
proposed transition mechanism as compared witimtheediate adoption of a historical
trailing average return on debt allowance in 20&@buld be 89 basis points, @89% =
(7.88% — 6.98%) %X 90%.

By 2018/19, the effect would be that:

= under the proposed transition mechanism, the diegaate of 6.98 per cent would have
a weight of 60 per cent in the return on debt adlloee (with the remaining 40 per cent
coming from observations from 2014/15 to 2017/b8t are common to both the
transition mechanism and the historical trailingrage); and

= under an immediate adoption of a historical avesaglel scenario, the average of yield
observations from 2009 to 2014 would also have ight@f 60 per cent and an average
yield of 7.74 per cent.
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As a result, the return on debt allowance in 2048/l be 76 basis points lower under the
proposed transition mechanism, as compared witheidiae adoption of an average
historical yield.

On this basis, Table 4.6 sets out the approxinuste daused by the adoption of the proposed
transition mechanism on a benchmark efficient TM8R a similar degree of risk as that
which a;gglies to TransGrid in each year. In tdtel windfall loss is estimated to be $141
million.*

Table 4.6
Loss from the Proposed Transition Mechanism
($million)

14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Windfall gain/loss -27.0 -295 -30.1 -274 -16.7 -6.7 -3.3 -0.3 -0.0 -0.0

Source: NERA

It follows that, imposing a windfall loss on Traméfthrough the adoption of the proposed
transition mechanism is likely to be inconsisteithvthe revenue and pricing principlé%,
because it does not provide TransGrid with a regsi@opportunity to recover at least the
efficient costs of the operation of a benchmarlceght service provider.

4.4.3. The proposed transition mechanism is inconsi stent with its objective

The rules require that the return on debt shoufdrimite to the achievement of tabowed
rate of return objectivee, it must achieve a rate of return commensusétte the efficient
financing costs of a benchmark efficient entity.

Notably, the AER’s ultimate conclusion is that estting the return on debt by reference to a
trailing average approach will promote the achiesetof the allowed rate of return
objective. We agree with this conclusion.

However, in proposing the transition mechanism ABR adopted a different test, ie, it
assessed the efficient financing practices of aityevperating under either:

» atrailing average approach to setting the retardebt; or
* an “on-the-day” approach to setting the return eiotd

193 For simplicity, we have assumed TransGrid’s RARBe $6.1 billion in each year — an assumptionithabnservative

since TransGrid's RAB is likely to grow through #m

104 We note that the previous ‘on-the-day’ approachetting the return on debt did not impose a vétidbss when the

prevailing debt yield was less than a benchmairikiefft TNSP historical trailing average debt co$tss is because,
although historical debt costs can diverge fromrétarn on debt allowance at the time of a decjsiwer the long-
term periods of over recovery should be balancepdsiods of the under recovery. In other wordsame decisions
the return on debt allowance will be above the herark efficient TNSP’s debt costs while, in othétrsyill be below.
In contrast, the proposed transition mechanisnk8ea’ the loss over the transitional period andred there is no
opportunity for the return on debt allowance tesbehigher than the trailing average in the pebegbnd.
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In other words, the AER has effectively added adiitamhal criterion, being that the
benchmark efficient business is regulated in aqddar manner. The implication of imposing
this additional criterion is that the AER concludlesat an entity operating under an “on-the-
day” approach to setting the return on debt wodlopa the small to medium sized NSPs’
approach to raising debt. As a consequence, the AER’s proposed approaciresall

entities to ‘transition’ to the efficient financirgpsts of a benchmark efficient entity over a
10-year period (ie, a trailing average approaddardless of whether they already raise debt
in @ manner that is consistent with that hypottesstsenchmark efficient entity.

To the extent that imposing the proposed transiti@echanism delays the alignment of the
efficient debt raising practices with the returndabt allowance, cannot be said to contribute
to the achievement of the allowed rate of retujective. The one reason for delaying this
alignment is to allow entities to unwind their @nt financial arrangements without undue
penalty or reward. This point is discussed in gredetail in the following section.

4.4.4. Transition unnecessary in the circumstances of TransGrid

The evident intention of the AEMC when making tlwerent rule was that, when the
methodology for setting the return on debt alloveackianges from one period to the next,
transitional arrangements would be provided to enthe change did not impose significant
costs on service providers and could be sensibyemented?®

For example, the AEMC noted that SFG concludedfiat

Service providers are likely to have entered imaricial arrangements to
mitigate their risk given the current approach stimating the return on debt.
Therefore, any change in approach could lead toeseetvice providers gaining
extra revenue or losing revenue as a result of ndimg those financial
arrangements. Gains or losses of revenue of tpis fsom changes in regulatory
arrangements could be perceived by investors asasing regulatory risk, and
thereby lead investors to seek a higher rate afrretSFG therefore recommend
that consideration be given to transitional arrangents when changing the
approach to estimating the return on debt.

Furthermore, the AEMC's stated intention was thatsitional arrangements wef®:

... intended to promote consideration of concernsawiby service providers with
regard to transitions from one methodology to arotlis purpose is to allow

105 We explained in section 4.4.2.2 that we do noeagvith the AER'’s conclusion that all regulateérgyy networks
would adopt the debt management practices of tladl sonmedium sized regulated energy networks.

106 It is unclear to us whether the rule is intentedpply so as to refer to a change in the futtomfa past methodology,

or is only intended to apply to changes from onéhaology applied in the future, to another methodyp applied in

the future. However, for the purposes of this rep@ assume it can apply in both situations.
107 AEMC 2012,Economic Regulation of Network Service Providensi Brice and Revenue Regulation of Gas Seryices

Final Position Paper, 15 November 2012, Sydneye jxag

108 AEMC 2012,Economic Regulation of Network Service Providens] Brice and Revenue Regulation of Gas Seryices
Final Position Paper, 15 November 2012, Sydneye |6&g
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consideration of transitional strategies so thayangnificant costs and practical
difficulties in moving from one approach to anotigetaken into account.

In other words, the transitional arrangements waended to ensure that businesses were
not unreasonably penalised when the approach éordigting the return on debt allowance
changes. Notwithstanding this intent, the effedhefproposed transition mechanism is to
impose a significant windfall loses on TransGrid &m delay unnecessarily the alignment of
the return on debt allowance from the efficienafining costs of a benchmark efficient entity.

The preferable approach would be to adopt diffebemichmark efficient entities for large
NSPs such as TransGrid and small NSPs, such agithiee providers operating in Victoria
and South Australia. This would recognise the tgdtiat large and small providers face
different financing risks. It would also give effdo the language of the rules and the intent
of the AEMC. It would appear to make little diffeie whether the adoption of different
benchmark efficient entities should be applied sstthe board, or only for the purpose of the
transitional arrangements for the return on debé distinction appears only to have practical
content in the latter context.
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5. The Return on Equity Methodology
5.1. Recommendation

Our analysis shows that 10.5 per cent represeatisdbt estimate of the prevailing return on
equity for a benchmark efficient TNSP.

The range of evidence that we have taken into atdaudrawing our conclusion in relation
to the return on equity is consistent with the otiye and relevant considerations set out in
the rate of return framework applying to TNSPs. Tdlevant rule states that:

‘The allowed rate of return objective is that ttee of return for a Transmission
Network Service Provider is to be commensurate thigrefficient financing costs of a
benchmark efficient entity with a similar degreeisk as that which applies to the
Transmission Network Service Providlerespect of the provision of prescribed
transmission service§?

‘In determining the allowed rate of return, regartst be had to. relevant
estimation methods, financial models, market da @her evidence°

‘The return on equity for a regulatory control pedi must be estimated such that it
contributes to the achievement of the allowed dditesturn objective.***

‘In estimating the return on equity under paragrah regard must be had to the
prevailing conditions in the market for equity ferit

In other words, the task is to estimate the ratetfrn that equity providers require to invest
in a benchmark efficient TNSB Throughout the remainder of this report, we réder
relevant estimation methods, financial models, madata and other evidence as ‘relevant
material’.

We have taken ‘relevant material’ to be any infdiorathat is capable of being used to
improve the estimate of the return on equity fdeachmark efficient TNSP. Consistent with
this, we recognise that the evaluation and incafpam of any particular item of information
in the estimation process may involve a combinadibboth qualitative and quantitative
analysis.

109 Clause 6A6.2(c) of the rules.
10 Clause 6A.6.2(e)(1) of the rules.
11 Clause 6A.6.2(f) of the rules.

112 Clause 6A.6.2(g) of the rules.

113 We note the return on equity must also be eséithat

¢ onanominal post-tax basis (clauses 6A.6.2(d){Zherules);

« having had regard to the desirability of using ppraach that leads to the consistent applicaticamgfestimates
common to the return on equity and debt (clause$.2fe)(2) of the rules); and

*  being consistent with the other financial paransetesed to calculate the WACC, such as, the assgesihg
assumption and the assumed value of imputationtsr@dauses 6A.6.2(e)(3) of the rules)
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It follows that the return on equity estimate via#d improved by having regard to all relevant
material and so, conversely, no relevant matehiaiil be disregarded. It is self-evident that
an improved estimate of the return on equity foeachmark efficient TNSP will contribute
to the achievement of the rate of return objective.

This approach is consistent with the reasoninguhderpinned the 2012 amendments to the
rate of return framework set out in the rules, pugose of which was to expand the material
able to be considered by the AER. In the cours#ewtloping the revised rule, the AEMC'’s
expert advisor stated thaf'

‘If the goal is to produce the highest-quality esie of the required return on equity
— the value that most closely corresponds with welgaity investors would actually
require from an investment in the benchmark firthe-question is whether
restricting the estimation approach to the CAPMyaisImore likely to produce the
highest-quality estimate. In our view it is difficto make the case that allowing the
regulator to consider more information about thgueed return on equity would
systematically result in lower-quality estimates.’

Our approach to estimating the return on equityafbenchmark efficient TNSP departs from
the method proposed in the guidelin&sSignificantly, we do not adopt a ‘foundation’ mbde
approach, which can only be appropriate in circamsts where one financial model can be
shown to be demonstrably superior to all otheneaié material. Instead, we explain in
section 5.3 that no estimation model is demonstraétter at estimating the return on equity
for a benchmark efficient TNSP than all other ral@vmaterial.

On this basis, we conclude that the results definggd more than one financial model,
together with other relevant material, should bedu® determine the reasonable range of
estimates for the expected return on equity. Tdmge of estimates, together with a
systematic assessment of the strengths and weaknaissach element within it, can be used
to derive a superior estimate for the return oritgqu

In our opinion a rate of 10.5 per cent represdrgdest estimate of the prevailing return on
equity for a benchmark efficient TNSP. We reach tlanclusion on the basis that:

1. the estimates of the return on equity for a benckratiicient TNSP derived using each

form of relevant material range from 8.25 per dert1.5 per cent (see Figure 5.1

below):1®

114 SFG ConsultingPreliminary analysis of rule change proposals: Refor AEMC, 27 February 2012, paragraph 109.

115 We note that that the guidelines refer to a bevark efficient entity since they apply to both efisity distribution and

transmission network service provides as well galeted gas pipelines. However, clause 6A.6.2(b) wfers to a
TNSP and the provision of regulated transmissionces.

118 Noting that return on equity estimates are rodrtdethe closest 25 basis points.
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Figure 5.1
Estimates of the indicative rate and range of theaturn on equity
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most estimates fall within the range of betweer H&r cent and 11.5 per cent, with the
only estimate outside this range being derivechieySharpe-Lintner CAPM:’

however, estimates derived by the Sharpe-LintnelPK2Ahould be expected to be at the
lower end of any range, since there is a substdrddy of evidence suggesting that this
model will underestimate the return on equity fdreaachmark efficient TNSP. This is
because the benchmark efficient TNSP:

- is a low beta stock and the evidence shows thairealfy the Sharpe-Lintner CAPM
underestimates the returns on stocks with a bssatfein one; and

- has an economically significant, positive expoguarthe value factor, which is not
compensated for in the Sharpe-Lintner CAPM,;

empirically there is little relation across stodketween estimates of beta and subsequent
returns — this result suggests that in determittiegeturn on equity for a benchmark
efficient TNSP regard should be had to an estiroftke required return on the market;

a return on equity of 10.5 per cent is equal tontie-point of the gamma adjusted return

on equity range used by Grant Samuel to value Erajesfirm recognised by the AER as
comparable to a benchmark efficient TNSPIn that context, it represents an unbiased,

independent expert estimate of the return on edldywill in turn be relied upon by

117

118

All references to estimates generated by theg@hhintner CAPM are to estimates generated by guiréral version

of the model that uses the market portfolio of ksoas a proxy for the market portfolio of all riskgsets. We will often,
for emphasis, make explicit reference to the faat an empirical version of the model rather thenrodel itself is
being used to generate estimates of the returnreshan equity.

AER, Better Regulation — Explanatory Statement RateetdifR Guideline (Appendiced)ecember 2013, page 47; and
AER, Better Regulation — Explanatory Statement RateetfifR Guideling December 2013, page 143.
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shareholders to determine whether or not to ackBpt Group’s proposal to acquire all
the issued capital for Envestra; and

6. a return on equity of 10.5 per cent is consistdtit estimates derived from the Fama-
French three-factor model and the dividend growtideh

Finally, we note that the observed risk premiunvjated to debt investors following the

GFC has increased by over 150 basis points, asareapvith pre-GFC debt premiums. A
return on equity of 10.5 per cent is consistenhwipost-GFC increase in the required return
for equity investors in a benchmark TNSP that imparable with the increase observed in
the debt market since that same evéht.

In the remainder of this section we:

= set out our approach to assessing and combiningrialahat is relevant to the estimation
of the return on equity for a benchmark efficieMSP;

= summarise the relevance of material that we hamsidered in our assessment of the
prevailing return on equity for a benchmark effiti#@ NSP;

= provide our recommended range and point estimatigegbrevailing return on equity for
a benchmark efficient TNSP; and

= outline our concerns with the AER’s proposed apgihaa the guidelines to estimating
the return on equity for a benchmark efficient TNSP

5.2. Assessing and combining relevant material
5.2.1. Approach to assessing relevance

Determining the return on equity is not a straightfard proces&° This is principally
because the variable cannot be directly observegitbar arex anteor ex postasis. Instead
it must be inferred from financial estimation mathpfinancial models, market data and
other evidence, ie, relevant material.

Despite the volume of research conducted in tlga &y both academics and market
practitioners, there is no single approach thable to estimate the expected return on equity
without error.

A common method for drawing inferences as to thgeeted return on equity is through the
estimatizon of theoretical financial models, sucthesCAPM — of Sharpe (1964) and Lintner
(1965)%

19 The long-term historical averaf#RPis 6.5 per cent and so a firm with an equity lmt@.7 would have an equity
premium of 4.55 per cent and, when added to afreskrate of 4.14 per cent, a return on equity.69&er cent. This is
approximately 180 basis points lower than the gquiemium implied by a return on equity of 10.5 pent.

120 This is a point was also made by the AssistaneBmr of the Reserve Bank of Australia, Guy Dablhis letter to

the ACCC entitled’he Commonwealth Government Security Mada¢¢d 16 July 2012.
121 Sharpe, William F., Capital asset prices: A tlyaafrmarket equilibrium under conditions of riskudnal of Finance 19,

1964, pp.425-442.
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Financial models are simplified mathematical staets of the implications dfypothesised
investor behaviour. However, the practical appicabf such models often involves
deviating from their theoretical underpinnings, eg:

= financial models are almost always concerned wiffeeted returns, whereas it is only
possible to observe actual returns; and

= some parameters within financial models are diffitnmeasure, eg, the use of the
Sharpe-Lintner CAPM requires a series of returrthéomarket portfolio of all risky
assets that should include equities, property, dettthuman capital but timely data is not
available on these asset classes and so a seregsiofs to a portfolio of stocks is
typically used as a substitute.

In practice, estimates of the required return amtgare often generated by empirical
versions of financial models rather than the maldeinselves. One consequence of this
necessity is that the assessment of the relevdraogyonodel must be directed to the
performance of its empirical (rather than theosdjigersion, before then being used to draw
inferences as to the required return on equitylérechmark efficient TNSP.

Given the relationship between the underlying theord empirical evidence, it is imperative
that any assessment of the relevance of a finamodkl be undertaken after it has been
specified, ie, adjusted or adapted as necessaitgfapplication. In our opinion, the
relevance of any empirically applied financial modél depend on its ability to meet three
criteria, ie:

= the extent to which it fits the facts, ie, the dmgto which the applied financial model
explains mean returns across equities and so faneasonable basis for investors to
infer the allowed return on equity;

= the theoretical integrity underpinning the modaet®specified, which is relevant only to
the extent that this may affect confidence thaoaeh once applied, will deliver a
reliable estimate of the required return on equityqg

= evidence that the approach is used by financiaitii@ners.

We have applied these criteria in evaluating theveance of all available material. We
discuss each of these criteria in turn below.

5.2.1.1. Assessing empirical support for a financial model

A financial model that is incapable of explainiihg tpast behaviour of equity returns is
unlikely to provide compelling insights into thetdive requirements of equity investors.
Empirical tests of financial models therefore fooumsthe ‘end results’ of using them to
estimate the required return on equity, rather thraany theoretical deficiencies the models
may exhibit.

Lintner, John, The valuation of risk assets ardsilection of risky investments in stock portfsland capital budgets,
Review of Economics and Statistics 47, 1965, pi31.3-
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In particular, empirical testing allows one to assthe extent to which a model:

» makes predictions that are consistent with the, @etalistinct from predictions that are at
odds with the data; and so

= will deliver unbiased, as distinct from biasedjrastes of the required return on

equity 1?2

Importantly, such assessments cannot be made ghrelygh introspection.

Besides knowing whether an empirical version aharfcial model will deliver unbiased
estimates of the return required on equity, ii$® amportant to know whether the estimates
produced are likely to be precise. The precisioa tEndom variable is the reciprocal of its
variance'?®

By way of example, as a relatively simple mode, 8harpe-Lintner CAPM generates
estimates that are comparatively precise. Notvatiding the precision of the estimates it
generates, the Sharpe-Lintner CAPM produces esBrihait can be biased, in that the
required return on equity for low beta stocks istegnatically underestimated, while the
required return on equity for high beta stocksysamatically overestimated. In addition, the
Sharpe-Lintner CAPM underestimates value stocks.

The two most common ways of testing pricing mo@eésthrough the use of time series tests,
like those introduced by Gibbons (1981), and ceesgional tests, like those that Fama and
MacBeth (1973) introducE* We discuss these testing procedures in greatail et

Appendix A.

122 An estimator of a parameter is said to be unbisiie expected value of the estimator matchesp#rameter and is
said to be biased if the expected value differmftbe parameter. See, for example:

Hamilton, J.D.Time series analysi®rinceton University Press, Princeton, NJ, 1924 741.
123 This definition, standard in the statistics ktere, differs from the Oxford Dictionary definitimf precision which is:
‘accuracy or exactness.’
In statistics a precise estimator can be exacinagturate. As Davidson and MacKinnon note, however
‘it is sometimes more intuitive to think in terméprecision than in terms of variance.’
We agree and so use the terms precise and pretisiender our discussion easier to follow.

Davidson, R. and J. G. MacKinndastimation and inference in econometriGsxford University Press, Oxford, 1993,
page 144.
Fowler, F.G. and H.W. FowlePocket Oxford DictionaryOxford University Press, Oxford, 1966, page 623.

124 gee, for example:

e Cochrane, JAsset pricingPrinceton University Press, 2001.

. Fama, E. F. and J. D. MacbeRisk, return and equilibrium: Empirical testdournal of Political Economy, 1973,
pages 607-636.

e Gibbons, Michael RMultivariate tests of financial models: A new apgeh, Journal of Financial Economics,
1982, pages 3-27.
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5.2.1.2. Theoretical support

Theoretical financial models cannot themselvesdsziuo produce estimates of the required
return on equity. Rather, the financial models eggpby practitioners require the use of
estimates of or proxies for parameters containegtdarfinancial models.

It follows that the theoretical integrity of thenéincial models used to infer the required return
on equity is relevant only to the extent that d\pdes additional confidence that empirical
versions of the models will deliver a reliable estte of the return. The fact that a financial
model has a strong theoretical underpinning mayigeosome confidence that empirical
results observed in one period or in relation padicular market portfolio will extend to

other time periods or markets.

Notwithstanding the apparent merits of ‘theoretioggrity’, the same confidence may
alternatively be obtained through empirical perfante, such as where the results have been
observed across different markets and observedstently over a number of time periods.

5.2.1.3. Use by financial practitioners

In our opinion, a reasonable criterion for assegtie relevance of financial models is the
extent to which investors themselves use varioudatsao fornmtheir expectations of the
return on equity. Evidence that an approach infahmsexpectations of investors may be
inferred from acceptance among:

= academics;

= market practitioners; and
= regulators.

5.2.2. Approach to combining relevant material

In our opinion, when determining how best to haagard to relevant material, the
fundamental consideration to be addressed is tlyamwahich relevant material can be used
or combined, such that it contributes to an impdogstimate of the expected return on equity
for a benchmark efficient TNSP. The process of domg relevant material must also allow
greater regard to be had to material with greaievaence.

Given our assessment that no single form of relewaterial is demonstrably superior to all
others, constructing a range of return on equityneges using results derived from a single
source would inevitably:

= disregard important insights as to the return aritgdor a benchmark TNSP; and
= resultin arbitrarily disproportionate regard begigen to the results derived from one
particular form of relevant material.

This would neither give effect to an improved estienof the expected return on equity nor
contribute to the achievement of the rate of reabjective. These considerations also
highlight the importance of determining how besh&we regard to relevant materdder
assessing both whether and the degree to whiamaterial is relevant.
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There is no widely accepted procedure that carsb&ully applied so as to combine
systematically different return on equity estimatesved from multiple sources of relevant
material. Therefore, it is not possible to condtaicange by ascribing fixed weights to the
results derived from multiple sources of relevaatenal that would be widely accepted.

Instead, in our opinion, the point estimate ofrrieirn on equity should be established from
the range of estimates produced using a qualitatiadysis of:

= the way in which estimates are distributed witthie tange;

» the respective strengths and weaknesses of thengélmaterial used to construct the
estimates that form the range; and

= prevailing market conditions that, at any partictiiae, may make a particular source of
relevant material more or less relevant.

Regardless of whether or not one source of relevat¢rial is demonstrably superior to the
others, in our opinion the final estimate of thiune on equity should be determined as a
multiple of 25 basis points. This recognises thment imprecision of return on equity
estimates, and is consistent with the approachosexpin the guideliné$®

If an assessment of relevance indicates that mpesfarm of relevant material is
demonstrably superior to all other forms, in ouinam the results derived from more than
one form of relevant material should be used terdeine the reasonable range of estimates
for the expected return on equity.

In the event that an assessment of relevance teditlaat one source of relevant material is
demonstrably superior to all others, in our opirtio® expected return on equity range should
be constructed from estimates derived from thaglsisource.

To the extent that the remaining forms of relevaaterial are also capable of improving the
estimate of the expected return on equity, regaodlsl be had to the estimates derived from
those models when determining the point estimate.

This approach has some similarity to the approacpgsed in the guidelines, which uses a
‘foundation model’ to determine a range, but whiebognises that other relevant material
may result in a point estimate outside this ramhtevever, there is a further difference,
beyond the absence of a foundational mé®dh contrast to the AER'’s approach, in our
opinion the analysis should not be restricted ab tie insight that comes from any particular
estimation methodology is applied only once. Iew@nt material has the potential to deliver
insights in relation to the benchmark return onitygn a number of ways, then restricting its
use cannot be said to further the rate of retujective.

In contrast, the guidelines state that an appreakive used only once to avoid the potential
for ‘double counting™®’ The consequence of this conclusion is that neithegmpirical

125 AER, Better Regulation — Explanatory Statement RateetififR Guideling December 2013, page 62.
126 AER, Better Regulation — Explanatory Statement RateetiifR Guideling December 2013, pages 56 to 58.
127 AER, Better Regulation — Explanatory Statement RateetiiR Guideline December 2013, page 57.
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version of the Black CAPM nor the dividend growtbael (DGM) are used to estimate
directly the return on equity for a benchmark eéiint entity because, instead:

= the theory of the Black CAPM is used to guide thHeRAs judgment on the point estimate
of the equity beta that it chooses; and

»= the DGM estimates of the return on the market agglas one of the sources of
information in determining a value for the markekmpremium MRP).

In our opinion, the AER’s concerns for the potdritia double counting are without
foundation, because it does not propose to combfoemation in a prescriptive manner, eg,
through the use of fixed weights. The decision méiees the capacity to balance any
legitimate concerns of ‘double counting’ againg gnobative value of incorporating relevant
information through the use of a technique more thace.

The approach proposed in the guidelines also im#glising models and information other
than for the purpose for which they were develode Black CAPM, for example, was not
prepared for the purpose of determining inputs theéoSharpe-Lintner CAPM model. The
use of models and information for this purpose dueaneet the second of the criteria in
section 2 of the guidelines, being that ‘estimatioethods, financial models, market data and
other evidence should be consistent with the ocalgiurpose for which it was compiled'.

5.3. Assessment of relevant material

We have assessed a range of material for relevasiag the criteria we identified in section
5.2.1. In particular, we have assessed four estmatodels for relevance, ie:

= an empirical version of the Sharpe-Lintner CAPM;

= an empirical version of the Black CAPM,;

» the Fama-French three-factor model; and

= the DGM.

In addition to these financial models, we have almusidered other financial information
derived from recent independent expert valuatigormrs and the debt markets.

We summarise below our assessment of the releadresch.
Sharpe-Lintner CAPM

We have assessed the relevance of four specifisatibthe Sharpe-Lintner CAPM that we
have labelled:

» the ‘AER specification’;

= the ‘prevailing specification’;

= the ‘long-term average specification’; and

= the ‘Wright specification’.
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The Sharpe-Lintner CAPM relates the required returrequity to equity’s beta computed
relative tothe market portfolio of all risky asset&/hereas, in contrast, an empirical version
of the Sharpe-Lintner CAPM tries to relate the regfireturn on equity to that equity’s beta
computed relative tthe market portfolio of stocks

It follows that, even if the theoretical Sharpe-tner CAPM were true, as a theoretical
proposition, there is no reason to presume thatbeel that is actually used in practice
would generate estimates of the return requiredquity with desirable properties. The
relevance of the return on equity estimates geeeénasing an empirical version of the model
will depend on whether an empirical version of tii@del is consistent with the data.

Against this measure, it has been observed in Aosftralia and the United States that an
empirical version of the Sharpe-Lintner CAPM:

= has little explanatory power, in that beta is argmedictor of stock returns; and so
= underestimates (overestimates) the return reqoimddw-beta (high-beta) stocks

In addition, it has been observed in both Australid the United States that an empirical
version of the Sharpe-Lintner CAPM underestimategilestimates) the returns required on
value (growth) and small-cap (large-cap) stotks.

These observations have particular importancege@stimation of the return on equity for a
benchmark efficient TNSP because:

» the equity of a benchmark TNSP has a low betaiarmhnsequence, an empirical version
of the Sharpe-Lintner CAPM is likely to underesttemthe required return on the equity;
and

= the equity of a benchmark TNSP has a statisticidjgificant exposure to the value factor
and so an empirical version of the Sharpe-Lintn&PM is also likely to underestimate
the required return on the equity for this reason.

Notably, the AER accepts that an empirical versibthe Sharpe-Lintner CAPM is likely to
underestimate the return on equity because a bearkhefficient TNSP has a low beta. The
AER recognises this bias and so usestteory of the Black CAPMo set the equity beta at
the top of its reasonable rantjé@ However, there is no evidence that an adjustnfertthe
AER makes is sufficient to negate the bias assediaith an estimate of the return on equity
for a benchmark efficient TNSP. Rather, there mpelling evidence that the adjustment is
insufficient*

The Sharpe-Lintner CAPM also attributes no rolengmasures of risk other than an asset’s
market beta. It follows that an undue focus onSharpe-Lintner CAPM is unlikely to

128 A value stock is one with a high book value ofiiggto market value of equity ratio (ie, the bomkmarket ratio) while

a growth stock is one with a low book-to-markeia.af small-cap firm is one with a relatively lowanket
capitalisation while a large company has a relstilarge market capitalisation.

129 AER, Better Regulation — Explanatory Statement RateetiiR Guideline Appendices), December 2013, pages 71-73.

130 gSee section B.2.2.2 of this report.
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encapsulate the possible range of the return ortyefigu a benchmark efficient TSNP, given
that the past performance of this model suggedtsnmward bias in the range.

We have examined four specifications of an emdineasion of the Sharpe-Lintner CAPM,
ie:

= the specification preferred by the AER, which condlsi estimates of the prevailing risk-
free rate and equity beta together with\MRP that is predominately set by reference to
the long-term average of market excess rettiths;

= the use of prevailing parameter estimates oMR¥ and risk-free rate;

» the use of long-term averages of MBP and risk-free rate; and

= the Wright specification, which assumes that thameal return on the market portfolio
is constant through time and uses a prevailingfrisi rate.

The return on equity for a benchmark efficient TN&#mated using each of these
specifications is set out below in Table 5.1.

Table 5.1
Sharpe-Linter CAPM Estimates
CAPM specification Return on equity
AER specification 8.69%
Prevailing specification 8.4%
Long-term average specification 8.9%
Wright specification 8.5%

In our opinion, the specification of an empiricarsion of the Sharpe-Lintner CAPM that
best reflects the prevailing conditions in the neafior equity funds is one that populates the
model with forward looking estimates of thERP and risk-free rate, ie, the ‘prevailing’
specification identified above.

Separately, we have taken account of the likelinthatlan empirical version of the Sharpe-
Lintner CAPM provides a biased estimate of the hemark efficient TNSP in the context of
the weight that should be placed on this finanziatel. In other words, we have not adjusted
the Sharpe-Lintner CAPM parameters in an attempvescome deficiencies in the model.

We provide a more detailed analysis of the Shaipgier CAPM in Appendix B.1.

131 Note that the AER’s specification includes aniggeta of 0.7, which is at the top of its readdeaange for the
equity beta. In contrast all other specificationstiee Sharpe-Lintner CAPM uses the best estimatlkeoéquity beta, ie,
0.58.
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The Black CAPM

The Black CAPM and Sharpe-Lintner CAPM share sinth@oretical foundations. The
Black CAPM, though, is a more general model becéusges not restrict the return required
on a zero-beta portfolio to be the risk-free ratas characteristic of the Black CAPM allows
the slope of the security market line (that relaesn return to beta) to be flatter.

The AER states that?

‘The empirical support for the Black CAPM, howevstinconclusive. There is
evidence both for and against the empirical outpenfance of the model over the
Sharpe—Lintner CAPM. Further, there is also evidetitat indicates both models are
relatively poor predictors of returns.’

We agree that there may be circumstances whermpinieal version of the Black CAPM
provides a better estimate of the return on edbay an empirical version of the Sharpe-
Lintner model. Similarly, there may be circumstanadiere an empirical version of the
Sharpe-Lintner model provides a better estimathefeturn on equity than an empirical
version of the Black CAPM.

We also agree that there is evidence that empivaaions of both models tend to
underestimate the returns to value stocks.

The empirical evidence suggests that an estimateecéquity beta of a firm is not useful for
determining the required return on the firm’s eguiih other words, beta estimates provide
no information about whether the required returrequity for a particular firm is above or
below that of the average firm. Thus, estimatethefreturn required on low-beta equities
that use an empirical version of the Black CAPMldely to have more attractive
characteristics than estimates that use an emipiecsion of the Sharpe-Lintner CAPM.

We estimate that the prevailing return on equityafbenchmark efficient TNSP using the
Black CAPM is 11.40 per cent.

We provide a more detailed analysis of the BlackP®Ain Appendix B.2.
The Fama-French three-factor model
The Fama-French three-factor model (FFM) was dgezlan response to the Sharpe-Lintner

CAPM'’s inability to explain returns to small andwea stocks, and uses factors other than
beta to explain expected returns to eqtify.

132 AER, Better Regulation — Explanatory Statement RateetfifR Guideline Appendices), December 2013, page 17.

133 Banz, R.The relationship between return and market valueosfimon stockslournal of Financial Economics 9, 1981,
pages 3-18.

Rosenberg, B., K.Reid and R. Lanstéleysuasive evidence of market inefficigrlyurnal of Portfolio Management
11, 1985, pages 9-17.
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Fama and French (1992) found that size and boaRkaxket are better predictors of return
than beta, contrary to the predictions of bothSharpe-Lintner CAPM and Black CAPKY'
This led Fama and French to theorise that sizeban#-to-market were proxies for an
exposure to additional sources of risk and to dgvéieir three-factor model accordingf.

In effect, the FFM was developed to explain invebghaviour that Fama and French knew
the Sharpe-Lintner CAPM coulibt explain.

A common criticism of the FFM is that while Sharpetner CAPM has a strong theoretical
basis, the FFM has none. If there are factors begltk return to the market portfolio of
stocks that are pervasive, then the Arbitrage mRyidiheory (APT) of Ross (1976) predicts
that the additional risks associated with the fexcthould be pricetf® The intuition behind
the APT is that investors will be rewarded for sidkat are pervasive and so cannot be
diversified away, but will not be rewarded for gskat are idiosyncratic and can be
diversified away. If investors were not rewardedtearing pervasive risks, arbitrage
opportunities would arise.

Fama and French (1993) therefore argue that:

‘...if assets are priced rationally, variables thakaelated to average returns,
such as size and book-to-market equity, must dangensitivity to common
(shared and thus undiversifiable) risk factors @turns.’

‘Suppose the explanatory returns have minimal vargdue to firm specific
factors, so they are good mimicking returns foruaneerlying state variables
or common risk factors of concern to investors.nlthe multifactor asset-
pricing models of Merton (1973) and Ross (1976 )ymapsimple test of
whether the premiums associated with any set daeafory returns suffice to
describe the cross-section of average returnsirttexcepts in the time-series
regressions of excess returns on the mimickinggartreturns should be
indistinguishable from zerd?®

Merton was awarded the 1997 Nobel Prize in Econsmipart for developing the inter-
temporal pricing model to which Fama and Frenchrtgéf In his model, investors care about
whether assets are likely to pay off unexpectedil or badly when future investment
opportunities are unexpectedly gogd.

Irrespective of its theoretical underpinning, mong@ortantly, there is strong empirical
evidence supporting the presence of the FFM risknprms, including in Australia. The size

134 Fama, Eugene and Kenneth Freridte cross-section of expected retyrhsurnal of Finance 47, 1992, pages 427-465.

135 Fama, Eugene and Kenneth Frer@bmmon risk factors in the returns to stocks anadsaJournal of Financial

Economics 33, 1993, pages 3-56.

136 Ross, Stepheffhe arbitrage theory of capital asset pricjrpurnal of Economic Theory 13, 1976, pages 341-36

187 Fama, Eugene and Kenneth Frer@bmmon risk factors in the returns to stocks anadsoJournal of Financial

Economics 33, 1993, pages 4-5 and pages 31-35.

138 See http://nobelprize.org/nobel_prizes/economics/latesd 997/press.html

139 Merton, Robert CAn intertemporal capital asset pricing mogdetonometricatl, 1973, pages 867-887.
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risk premium may be referred to as the small miriggSMB) premium. The value risk
premium may be referred to as the high minus IdMI() premium.

In Australia there is strong empirical evidencsupport for the existence a value risk
premium.140 SFG has constructed the Fama French factor presnidML andSMB
according to the process adopted by Brailsford,iGand O'Brien (2012a)** SFG finds that
the mean value fadML is 9.97%, which is statistically significantly téfent from zero, ie,
one can reject the hypothesis thatihdL is zero with 95 per cent confident®é A finding

of a statistically significant positivdML was also found by both:

= Brailsford, Gaunt and O'Brien (20124} and
= NERA (2013)"*

In contrast, the AustraliaBMBfactor premium is not found to be statisticallgrsficantly
different from zero, ie, one cannot reject the higpsis that th&MBis zero with a 95 per
cent confidence. SFG estimated that the mean Vatu@WBis —0.43%:" A finding of a
SMBthat is not statistically significant from zerosvalso found by both:

» Brailsford, Gaunt and O’Brien (2012%14f and
= NERA (2013)*’

Further, in the US, where value and size risk poensi can be computed over substantially
longer periods (ie, from 1926), both premiums awenfl to be both economically and
statistically significantly different from zerd®

Another observation of particular importance toelsémation of the return on equity for a
benchmark efficient TNSP is the evidence thattlierregulated energy utility sector in the
US over a 30-year period (1980 to 2009), the FFMiples a better estimate of the return on
equity than does the Sharpe-Lintner CABR¥IOver this period, the FFM model errors are

140 The Australian HML risk premium is found to batitically significant, ie, it is found to différom zero at the 5 per

cent confidence level. See SFGie Fama-French model3 May 2014, page 37.

141 Brailsford, T., C. Gaunt and M. O'Brie8jze and book-to-market factors in Australastralian Journal of

Management, 2012, pages 261-281.
142 SFG,The Fama-French model3 May 2014, page 37.

143 Brailsford, T., C. Gaunt and M. O'Brie8jze and book-to-market factors in Australastralian Journal of

Management, 2012, pages 261-281, page 272.
144 NERA, The Market, Size and Value Premiydisne 2013, page 91.
145 SFG,The Fama-French model3 May 2014, page 37.

146 Brailsford, T., C. Gaunt and M. O'BrieSjze and book-to-market factors in Australlaistralian Journal of

Management, 2012, pages 261-281, page 272.

147 NERA, The Market, Size and Value Premiydisne 2013, page 91.

148 NERA, Cost Of Equity - Fama-French Three-Factor Mqd&ligust 2009, page 40.
SFG,The Fama-French model3 May 2014, page 37.

149 gee:

*« NERA, Cost Of Equity - Fama-French Three-Factor Mqd&ligust 2009, pages 22-26; and
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only about half the size of their CAPM counterpaaisd so are not statistically significant at
conventional (5 per cent) levels.

In other words, the FFM provides a better explamator observed returns on US energy
utilities because, like their Australian countetpathe equities of regulated US energy
businesses appear to have a positive exposure kMh factor*° Since the FFM rewards
an exposure to thdML factor, the FFM provides a better fit to the data.

We note that this finding is consistent with thasade by Chrétien and Coggins who
conclude that:

‘... the Fama-French model and the Adjusted CAPMbaith able to provide costs of
equity that are not significantly different fromethistorical ones.

The Fama-French model and the Adjusted CAPM aréspecified for this purpose
as they reduce considerably thgtimation errors. These models could thus be
considered as alternatives to the CAPM in the BgRisk Premium method employed
by regulatory bodies to obtain the risk-return tadaship for the fairness to

investors' criterion.>*

In our opinion, the FFM provides a less biasedvest of the return on equity than an
empirical version of the Sharpe-Lintner CAPM, aiibb there is evidence suggesting that,
like an empirical version of the Sharpe-Lintner @A\Rhe FFM underestimates the returns to
low-beta companies? However, one consequence of the FFM being a nthdetontains
more parameters is that estimates it uses ar@ilesse.

We estimate that the prevailing return on equityafbenchmark efficient TNSP using the
Fama French three-factor model is 10.60 per cent.

We present a more detailed analysis of the FFMppehdix B.3.
The dividend growth model

The DGM is based on the no-arbitrage condition #imeasset’s current price, ie, a stock’s
share price, must match the present value of fudasé flows derived from ownership of that

* NERA, Jemena Access Arrangement Proposal for the NSWN&agorks: AER Draft Decisioi9 March 2010,
pages 33-34.

150 Although there is insufficient financial datatundertake a similar analysis of regulated Australitilities, US data
provide a strong foundation from which to concltidat the Fama-French three-factor model providestter estimate
of the return on equity for a regulated energy mhess.

151 Chrétien, Stéphane and Coggins, Franks (201 bst‘6f equity for Energy Utilities: Beyond the CAPNEnergy
Studies Review: Vol. 18: Iss. 2, Article 2, page 20

152 | ewellen, J., S. Nagel and J. Shanl&skeptical appraisal of asset pricing testeurnal of Financial Economics,

forthcoming.
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asset, ie, dividends. In contrast to the Sharp&abmCAPM and Black CAPM, the DGM
does not therefore make an assumption about inviest@mviour.

The use of the DGM is likely to improve estimatéshe return on equity for a benchmark
efficient TSNP because it:

» s widely adopted by regulators in North Americastimate the return on equity for
regulated utilities;

* is not dependent upon assumptions of investor hetigv

= offers an estimate that uses prevailing stock praoed prevailing forecasts of dividend
growth rates and so may better reflect prevailimgditions in the market; and

= provides an independent check on the estimatesaededy the other three models.

Like the Sharpe-Lintner CAPM and the Black CAPMe iDGM requires data that are
difficult to find. The Sharpe-Lintner CAPM and Bla€APM require one to find a series of
returns to the market portfolio of all risky assethich, again, may include real estate and
human capital. The DGM requires forecasts of l@rgatdividend growth.

SFG have developed a version of the DGM that implesia process whereby growth

reverts to a sustainable level over time, andldtatthe data determine the sustainable growth
rate. In other words, the SFG technique jointlynestes the growth rates and the return on
equity.

SFG uses this technique first to estimate the dgdaeturn on the market portfolio and the
market risk premium. In order to estimate the pilengareturn on equity for the listed
Australian energy network businesses SFG use®liogving process:

= estimate theisk premium for each of the 99 half year observations pemaino the
Australian energy network businesses;

= calculate theisk premium ratio for Australian energy network businesses to thekata
risk premium; and

= apply therisk premium ratio to the prevailing market risk premium to derive tisk
premium for the Australian energy network businsesse

The advantages of the SFG DGM are:

First, our analysis does not require us to exergisggement about what are
reasonable long-term growth assumptions or retnsnvestment, which has been a
feature of past submissions and advice in relatiodividend growth models. We
allow the data to determine long-term growth ragesl return on investmeht

Furthermore, the SFG DGM produces estimates ofettugn on equity that are more stable
over time than a technique that assumes constawtlyr This stability over time is

153 SFG,Dividend discount model estimates of the cost oitgdl9 June 2013, page 3.
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considered by the AER to be a worthwhile attritnftéhe cost of equity for setting the
regulated returi

In our opinion, the best estimate of the prevaitietirn on equity for a benchmark efficient
TNSP using the DGMs is provided by SFG and is p&iOcent with a gamma value of 0.25.

We provide a more detailed analysis of the DGM nadéppendix B.4.
Other information

Our estimate of the return on equity for a benchnedficient TNSP has regard to two
additional sources of relevant information, ie:

» independent expert valuation reports; and
= the observed required returns on benchmark debt.

We provide a more detailed analysis of the DGM nmadéppendix B.5

Independent expert valuation reports

Takeover and valuation reports are prepared bypewigent experts in relation to proposed
corporate transactions and are subject to requitesmander the Corporations Act (2001),
ASX listing rules and the Australian Securities &meestment Commission (ASIC)
regulatory guidelines.

The reports provide an independent capital mankge®’'s opinion on whether a proposed
capital transaction involving a listed entity isitffand reasonable” and/or “in the best
interests of” affected shareholders. One of thaat@dn tools applied in some expert reports
is an assessment of the value of the businesddérgnee to a discounted cash flow (DCF)
analysis. A DCF analysis discounts the expectagdutash flows to determine the current
value of the business.

A critical input to the DCF is the discount ratedépendent experts generally estimate the
discount rate by reference to a WACC. In other wpsthme independent valuation experts
separately estimate:

= the prevailing return on debt;

= the opportunity cost of equity; and

= the optimal proportion of debt and equity finance.

It follows that the independent expert valuatiopares prepared in the context of and for the
purpose of guiding investors in significant capiterket transactions may provide relevant

information of the return on equity for a benchmaefficient TNSP. This conclusion is
consistent with that of the AER, which states thieover and valuation reports are credible,

154 SFG,Alternative versions of the dividend discount madel the implied cost of equitys May 2014, page 48.
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verifiable and clearly sourced and so may be gefiity relevant as to warrant their use as a
cross-check to the return on equity estinfate.

Grant Samuel & Associates Pty Limited (Grant Saieently published an independent
expert report to Envestra’s Independent Board Subraittee in relation to an acquisition
proposal by APA Group:® Envestra is the owner of the largest portfoliga$ distribution
networks in Australia and is one of the compar#biginesses that the AER uses to estimate
both the return on debt and the return on equitgfoenchmark efficient energy netwdrk.

The Grant Samuel report employs DCF analysis terdehe a fair value for Envestra. It
therefore represents a timely, independent estiofatee return on equity for an Australian
regulated energy network. In our opinion, this peledent expert valuation report provides
highly relevant information of the prevailing cotidns in the market for equity funds.

In estimating the discount rate, Grant Samuel fothiat*>®

= the prevailing return on debt was 7.0 per centctiitiused in both the high and low
WACC scenarios; and

» the appropriate debt/equity ratio was 35-45% ecauiy 55-65% debt;

Further, Grant Samuel set out in some detail ips@ach to estimating the prevailing return

on equity, including that:

» the CAPM results in estimates of between 7.8 pet aed 8.4 per cent;

= a DGM analysis (using a simple Gordon growth modal) comparable businesses
suggest estimates of between 9.0 and 11.3 pef€ent;

= anecdotal information suggests that equity investave repriced risk since the global
financial crisis, on which basis it was consideapgropriate to increase tMRP by 1
per cent to 7.0 per cent, the effect of which iswtwease the return on equity estimate to
between 8.4 and 9.1 per céfft;

= global interest rates are depressed, reflectingehg substantial amounts of liquidity
being pumped into many advanced economies, a premamthat is unsustainable, one
consequence of which being that some academicstiatupractitioners consider a

155 AER, Better Regulation — Explanatory Statement RateetdiiR Guideline Appendix), December 2013, page 28.

156 Grant Samuel & Associates Pty Ltd, Financial ®&w Guide and Independent Expert's Report torilependent

Board Sub-committee in relation to the ProposahByA Group, 3 March 2014.
157 AER, Better Regulation — Explanatory Statement RateatififR Guideline (Appendiced)ecember 2013, page 47; and

AER, Better Regulation — Explanatory Statement RateetdifR Guidelinge December 2013, page 143.

158 Grant Samuel & Associates Pty LEnancial Services Guide and Independent Expergsd®t to the Independent

Board Sub-committee in relation to the ProposaABA Group 3 March 2014, Appendix 3. Note that Grant Samuel
calculates a traditional post tax WACC (not a nahiranilla post tax WACC), ie:
WACC =R, x (1 —32) + (1 - t) X 2. X Ry

159 Comparable businesses used by Grant Samuel @IUET Group; SP AusNet; APA and Spark Infrastrce:

160 NERA has calculated this range by substitutirgttistorical MRP of 6.0 per cent with the higher RBf 7.0 per cent.
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“normalised” risk-free rate of 5 per cent shouldused, which results in an estimate of
between 8.6 and 9.0 per céfitand

= analysis of recent research reports on Australmities involved in the energy
infrastructure sector (ie, APA Group, Envestra, OU&roup, Spark and SP AusNet)
indicates that brokers are currently adopting coseqjuity capital in the range 8.5-11.2%,
with a median of 9.6%.

On the basis of this information, Grant Samuelkstahat:®?

Having regard to these matters and the calculatisetsout above, Grant Samuel’s
judgement is reasonable discount rates to appbjigoounted cash flow analysis for
regulated energy assets in current market condistwould be anywhere in the range
6.5-8.0%.

A WACC range of 6.5-8.0 per cent corresponds torgiied return on equity range of
between 9.5 per cent and 11.8 per ¢Bhiotwithstanding Grant Samuel’s opinion that
current market conditions suggest a WACC range®8a0 per cent, for the purpose of
valuing Envestra, Grant Samuel adopts a discotatfebetween 6.5-7.0 per cent. This
implies a return on equity range of between 9.5cget and 9.6 per cetft’

Importantly, Grant Samuel’'s estimates of the retinrequity do not include any adjustment
for the effect of dividend imputatiofi® In consequence, assigning a value of gamma of 0.25
would raise Grant Samuel’s return on equity estinfiat the purposes of valuing Envestra to
between 10.5 per cent and 10.6 per &&ht.

161 NERA has calculated this range by substitutirggtevailing risk-free rate of 4.2 per cent witk thormalised” rate of
5.0 per cent.

162 Grant Samuel & Associates Pty LEinancial Services Guide and Independent Expergsdt to the Independent
Board Sub-committee in relation to the Proposal®A Group 3 March 2014, Appendix 3, page 9.

163 NERA has calculated the implied return on eqaitythe basis of the return on debt 7.0 per certh; wi

« the lower bound return on equity estimate corredpanto the lower WACC estimate of 6.5% and a geadf
35% equity; and

« the upper bound return on equity estimate corredipgrrange to the upper WACC estimate of 8.0% and a
gearing of 45% equity.

164 NERA has calculated the implied return on eqaitythe basis of the return on debt 7.0 per certh; wi

¢ the lower bound return on equity estimate corredpanto the lower WACC estimate of 6.5% and a gepdf
35% equity; and

¢ the upper bound return on equity estimate corredipgrrange to the upper WACC estimate of 7.0% and a
gearing of 45% equity.

185 Grant Samuel & Associates Pty LEInancial Services Guide and Independent Expergpdit to the Independent
Board Sub-committee in relation to the ProposafB®A Group 3 March 2014, Appendix 3, pages 9-10.

%% That is,10.5% = 22 while 10.6% = 2. We have been instructed to adopt a gamma val@e26fand to make an

adjustment to the pre-imputation credit estimafai®return on equity consistent with those maglSBG. See SFG,
Dividend discount model estimates of the cost oftgdl9 June 2013, page 37.
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We also note the recent report by Incenta that tegdmnumber of previous studies on the
relevance of independent expert reports to themein equity in terms of both estimation
methods and outcomes, as adopted by independesit&Xp

Incenta notes that the two previous studies the laaalysed the evidence of independent
expert reports both concluded that:

‘independent experts are not constrained by the@haintner CAPM, but rather
begin with this model and make adjustments thatrdoemed by alternative market-
based information sources, additional analysis prafessional judgement.’

Further, both previous studies found that the fie&rn on equity adopted by independent
experts differed from the results of a ‘mechanistjplication of the CAPM, witt®®

» Ernst & Young (November 2012) concluding that ipest reports undertaken in the first
six months of 2012, ‘the difference in the prevajlmarket cost of equity implied by
independent experts and the AER’s implied market obequity is therefore 2.2
percentage points’; and

= SFG (June 2013) concluding that in the period fidmOctober 2012 to 26 April 2013,
independent experts applied an average uplift®p8r cent over the return on equity
implied by a mechanistic application of the Sharpgner CAPM.

Incenta examines all 185 independent expert repeleased during the period 27 April 2013

to 20 April 2014. Incenta finds that 19 independexypert reports undertake an assessment of

the cost of equity, which included 20 individuaktof equity estimates. Analysis of these
reports shows that® "

» in the application of the Sharpe-Lintner CAPM, th&urn on the market is on average 0.2
per cent higher than a mechanistic applicatiomefrhodel, ignoring any additional uplift
for ‘alpha’;*"

= that the required return on equity is 1.9 per ¢eghier than a mechanistic application of
the Sharpe-Lintner CAPM;

= that the five lowest beta firms/projects, which laadaverage beta of 0.77, had an average

uplift in the cost of equity of 2.8 per cent conguhito a mechanistic application of the
Sharpe-Lintner CAPM; and

167 |ncentaUpdate of evidence on the required return on ecfuity independent expert repariday 2014.

168 |ncentaUpdate of evidence on the required return on edfuityn independent expert repariday 2014, pages 2-3.

169 |ncentaUpdate of evidence on the required return on eqfuityn independent expert repariday 2014, page 4.

170 \We have been instructed to adopt a gamma val0e26fand to make an adjustment to the pre-impurtatiedit

estimates of the return on equity consistent wittsé made by SFG. See:
SFG,Dividend discount model estimates of the cost oitgdl9 June 2013, page 37.

171 |Incenta define a mechanistic application of tharBe-Lintner CAPM as one that uses the prevaiisigfree rate and a

MRP of 6 per cent.
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= that the independent expert applied a cost of g@iii®.5 per cent for Envestra (2014),
which was an uplift of 0.8 per cent compared toexlnanistic application of the Sharpe-
Lintner CAPM.

Further, Incenta noted that independent expertrtepmiversally ignore any impact of
imputation credits on valuation, and so in effgalg a gamma of zerd? Ascribing any
positive value to gamma would require a furtherfufw the cost of equity estimates.

We note that the adjustments made by Grant Samutsl ieport on Envestra are consistent
with industry norms reported by Incenta. In patacuwhen deriving an appropriate discount
rate for valuation purposes, independent expeuatan generally apply an uplift to the cost
of equity estimates derived from a mechanistic stdpent of the Sharpe-Lintner CAPM.
Further, on average these adjustments are largvidbeta stocks/projects.

Comparison to returns on debt

Information on the prevailing conditions for the nket for equity funds can also be inferred
from observed bond yields. It is generally accephbed returns on equity should be higher
than returns on debt, because equity holders lggafisantly more risk, ie, the financial
claims of equity holders rank behind that of detitibrs.

Similarly, the AER’s rate of return guidelines posp to use the spread between debt and
equity returns as a relative indicator and noté tfa

‘... if the return on equity does not exceed therretin debt, we may consider the
foundation model input parameter estimates. Ingl@scumstances, we may also
reconsider the foundation model itself.’

The use of observed bond yields to check the redeness of return on equity estimates is
consistent with the practice by the Federal En&ggulatory Commission (FERC) of the
United States. FERC uses the average yield ongublity bonds over a six month period to
ensure that any return on equity estimate is redggenAny return on equity estimate that is
within 100 basis points of the bond yield is exéddrom the Commission’s analysis of the
return on equity”*

Figure 5.2 plots the yields on 10-year BBB raterbocate bonds reported by the RBA.

172 |ncentaUpdate of evidence on the required return on eqfuity independent expert repariday 2014, page 7.

173 AER, Better Regulation — Explanatory Statement RateetfitR Guideline Appendix), December 2013, page 33.

174 Order on Transmission Rate Incentives and Formulte®roposal126 FERC { 61,281 (27 March 2009), paragraph
84.

NERA Economic Consulting 55



Cost of Capital for Regulated Electricity Network The Return on Equity Methodology

Figure 5.2
The premium on the nominal yield of 10-year BBB ra¢d debt securities over the
nominal yield of 10-year Commonwealth Government Saririties from January 2005 to
March 2014

10.00%

9.00%

8.00%

1l
n

|

]

6.00%

5.00%

4.00% a
L AN

3.00% N v &

2.00% A /

T I
1 1
1 1
A = H H
/——'\/\‘ —r’ 1 1
1.00% — i 1
1 GFC_
| €—>|
0.00% T T T T T T T T T
January-05 January-06 January-07 January-08 January-09 January-10 January-11 January-12 January-13 January-14
e==BBB premium on CGS  e==spre-GFC average  emm=m=Post-GFC average

Source: Reserve Bank of Australia

Figure 5.2 illustrates the stark peak in debt puensi from late 2008 to mid-2009 and the
marked increase in the pricing of risk in the periollowing the global financial crisis
(GFC)1" In the pre-GFC period the premium of BBB corpotatad yields over the yield

for Commonwealth government securities (CGS) awstddh8 basis points. In contrast, in
the post-GFC period the premium of BBB corporatedsoyields over the CGS vyield has
averaged 315 basis points. In other words, debkebhavidence shows that, in the post-GFC
period, debt investors require an additional dedt premium of over 150 basis points
relative to pre-GFC debt premiums.

Given the rise in the pricing of risk in the delankets following the GFC, it would be
expected that a similar, if not larger, increasthnpremium would be required by equity
investors-"® However, Figure 5.3 shows that the return on theket portfolio implied from
AER decisions for gas pipelines, electricity distitiors and transmission service providers
has increased only marginally in the post-GFC perompared with the pre-GFC period.

175 The GFC is generally acknowledged as beginnir§giptember 2008 following:

«  Lehman Brothers filing for bankruptcy;

. two United States Government-sponsored enterpttis¢guaranteed mortgage pools placed in consesrap;
¢ the sale of Merrill Lynch to Bank of America; and

« the US government taking over 80 per cent of thetein AIG.

176 |n any firm, equity will be more risky than detihce debt obligations must be paid in full befegeity investors

receive any payment. It follows that if the prideiek has increased then it is reasonable to éxpatthe return on
equity would rise by at least, if not greater thizae, amount for the return on debt given that ggaimore risky.
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Further, the guidelines propos®&P of just 6.5 per cent, which is an increase of hst
basis points over that allowed in the pre-GFC pkrithis increase in the equity premium is
less than a third of the observed increase in ¢ premium.

Figure 5.3
The premium on the nominal yield on 10-year BBB-ra@d debt securities and the return
the market portfolio estimated in AER decisions fran January 2005 to March 2014.
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In our opinion, the observed debt yields suggestrisk has been significantly repriced in
the period following the GFC. It is reasonable aadude that this repricing of risk extends
to equity investors, and that required returnsauritg (relative to risk-free assets) have
similarly been repriced in the post-GFC period.

We provide a more detailed assessment of otherarelénformation in Appendix B.5.

Summary

Our assessment of relevance indicates that, dbtirdinancial models that we have
considered, no one is demonstrably superior tothérs, ie, each of the financial models has
distinct strengths and weaknesses. Further, impimion the respective merits and
shortcomings of all four estimation models areisightly understood that each can be used
to provide insights as to the return on equity.

Important insights into the return on equity fdsenchmark efficient TNSP can also be
inferred from independent expert valuation repartd observed debt yields.

It follows that each model is capable of providitsgown particular insights as to the
expected return on equity that is commensurate thélefficient financing costs of a

NERA Economic Consulting 57



Cost of Capital for Regulated Electricity Network The Return on Equity Methodology

benchmark efficient TNSP with a similar degreeisk.rin addition, the estimates of the
return on equity can be cross-checked againstrirdtion that can be gained from
independent expert valuation reports and obserebtydelds.

5.4. Results of our analysis

We illustrate in Figure 5.4 below the range ofrasties that we have derived for the expected
return on equity. These same estimates are presgnteimeric form in Table 5.2 below.

Figure 5.4
Indicative range of the return on equity estimates
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Table 5.2
Financial model estimates of the indicative expeatereturn on equity

Estimation model Estimate
Sharpe-Lintner CAPM - Prevailing 8.4%
SFG FFM 10.6%
SFG DGM 10.9%
Black CAPM 11.4%
Grant Samuel Envestra 10.5%

Source: NERA analysis.

We set out in section 5.2 that, in determininggbmmt estimate of the expected return on
equity, regard should be had to:

» the spread of estimates derived using a rang@afdial models;
» the financial models’ strengths and weaknesses; and
= prevailing market conditions that may make particuhodels more or less relevant.
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We noted in section 5.2.2 that there is no widelyepted method that can be applied
systematically to combine the results derived fraaitiple sources of relevant material.

The relevant material suggests an indicative retarequity range of between 8.25 per cent
and 11.5 per cenf. Further, we observe that most estimates fall withe range of between
10.5 per cent and 11.5 per cent, with the onlyvese outside this range being derived using
the Sharpe-Lintner CAPM.

However, this result is consistent with the evidetiat an empirical version of this model is
likely to result in downwardly biased estimateshd return on equity because the benchmark
efficient TNSP:

= has a beta estimate of less than one; and

*= has an economically and statistically significaxg@sure to a value factor, which the
Sharpe-Lintner CAPM is incapable of assessing.

It follows that estimates of the return on equityadenchmark efficient TNSP derived from
an empirical version of the Sharpe-Lintner CAPMuddde regarded as a lower bound. In
our opinion, this conclusion is strengthened bysilestantially higher estimates of the return
on equity produced by the DGM. Further, we noté, tinaits valuation of Envestra, Grant
Samuel implicitly adopts a return on equity subssdly higher than that produced by an
empirical version of the Sharpe-Lintner CAPM.

On the basis of the relevant material presenté&d3mwe assess the indicative return on equity
as being 10.5 per ceHt In our opinion, a return on equity of 10.5 pertoepresents the

best estimate of the prevailing return on equityaf®enchmark efficient TNSP, for the
reasons we elaborate below.

First and foremost, this estimate is consisterth Wit gamma adjusted return on equity used
by Grant Samuel to determine the value of Envestridne context of a capital markets
transaction under which investors were both conmmgithnd withdrawing significant capital
from a business that is highly comparable to that lmenchmark efficient TNSP. In our
opinion, a return on equity estimate upon whicltinfed investors have made substantial
decisions deserves significant weight.

Second, a return on equity of at least 10.5 petrrisezonsistent with the estimates of the
required return on equity for a benchmark efficieNSP produced by FFM and the DGM.

Finally, we note that the observed risk premiunvjated to debt investors following the
GFC has increased by over 150 basis points comparhe pre-GFC debt premiums. A
return on equity of 10.5 per cent provides equityestors in a benchmark TNSP with a
comparable increase in return as that observdeidébt market.

177 Noting that return on equity estimates are rodrtdethe closest 25 basis points.

178 Note that this rate is indicative since is basednarket conditions in March 2014, and will be aed for market
conditions close to TransGrid’s final decision arlg 2015.
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5.5. Differences from the approach set outinthe g  uidelines

In this section we summarise why we believe ouomamended approach to estimating the
expected return on equity involves a systematidiegdpon of reasoning to give effect to the
requirements in the rules. In contrast, we desaxibat we consider to be a number of
methodological errors in the approach set outéngihidelines, the effect of which is that the
guidelines:

= do not meet the requirements of the rules; and
= resultin a substantial downward bias in the esgnofthe expected return on equity.

Finally we describe our broad concerns with theragph proposed in its guidelines, namely:

= the treatment of relevant material; and
= the use of a ‘foundation model'.

5.5.1.  Our recommended approach
The rules provide that:

‘In determining the allowed rate of return, regartust be had to. relevant
estimation methods, financial models, market dai @ther evidence-

We defined ‘relevant material’ as that which isaale of being used to improve the estimate
of the expected return on equity for a benchmarsPNnd, in so doing, contribute to the
achievement of the rate of return objective. In@upinion, it should be uncontroversial that
this definition will give effect to the best estitaaf the expected return on equity that, in
accordance with the rate of return objective, is:

‘... commensurate with the efficient financing ca$ta benchmark efficient entity
with a similar degree of risk as that which applieghe [service provider] in respect
of the provision of [regulated servicesf®

Further, we developed two intuitive principles todge our approach to assessing relevant
material and combining relevant material, ie:

= the return on equity estimate will be improved layihg regard to all relevant
information and so, conversely, no relevant infaiorashould be disregarded; and

= the extent to which relevant material is used forim the estimate of the return on equity
should be commensurate with the degree to whidmtiazerial is relevant.

Taking these principles in combination with a syséic application of reason, our approach
indicates that none of the financial models asskases demonstrably superior - as a result,

179 Clause 6A.6.2(e)(1) of the rules.
180 Clauses 6.5.2(c) and 6A6.2(c) of the rules.

NERA Economic Consulting 60



Cost of Capital for Regulated Electricity Network The Return on Equity Methodology

all were capable of improving the estimate of tkeeeted return on equity. In our opinion it
follows that the allowed rate of return objectivé Wwe best achieved by adopting a multi-
model approach that has regard to estimates defioadfour financial models.

5.5.2. The approach set out in the guidelines

The guidelines contemplate that the point estimaltdall within the range set by the
foundation model but acknowledge that it will necessarily do so.

It is unclear to us whether the guidelines contetepthat:

= the range set by the foundation model will be pmesstito be correct, so that some level
of persuasion will be required to displace thisuagstion - we refer to this as tiharrow
approach or

= whether itis proposed to adopt a completely opéarded approach as to whether the
point estimate will fall within the range.

Our concerns with the guidelines are more significa the extent that the narrow approach
is intended.

The guidelines propose using only one financial eiedan empirical version of the Sharpe-
Lintner CAPM - to establish the range for the expdceturn on equity. Further, and
consistent with a substantial body of empiricaéegsh, the guidelines acknowledge that an
empirical version of the Sharpe-Lintner CAPM isdaid. However, the guidelines:

= do not attempt to quantify the bias inherent ireampirical version of the Sharpe-Lintner
CAPM;
= make an arbitrary adjustment to correct for thes;éad

» do not evaluate the extent to which the adjustmeade adequately corrects for bias.
5.5.3. Comparison between outcome of the guidelines and of other models

The approach set out in the guidelines impliciggumes that the bias associated with
estimates generated by an empirical version oStiepe-Lintner CAPM, can be eliminated
by choosing an estimate that sits close to thetape AER’s range.

However, Figure 5.5 below illustrates that the apph in the guidelines results in a range
that is significantly below estimates derived frother financial models, which do not suffer
from the same bias as an empirical version of treS-Lintner CAPM.
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Figure 5.5
Expected Return on Equity Estimates
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Figure 5.5 illustrates that, when regard is haestimates derived from other financial

models, it is apparent that there is a significdownward bias in the range and point estimate

proposed in the guidelines.

5.5.4. Comparison between return on equity and retu  rn on debt outcomes

The insufficiency of the AER’s proposed reasonahtege for the return on equity (estimated

for the 20 days to 31 March 2014) can also be deimated when it is compared to the
premium (over the 10-year CGS yield) provided toBB&rporate debt.

Figure 5.6
AER reasonable range and point estimate of the reta on equity premium
and the debt risk premium on BBB bonds
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Source: RBA and NERA analysis.

Figure 5.6, illustrates that the AER’s reasonablege for the return on equity premium is
bounded by:

» alower threshold of 200 basis points over the 48r\CGS yieId‘,Bl and
= an upper threshold of 525 basis points over thgekd-CGS yield®?

As a result, a significant portion of the reasoeabhge proposed by the guidelines for the
return on equity risk premium falls below the alkxdwisk premium for BBB corporate debt.
It is completely inconsistent with the core prifdeof financial economics that the premium
required by equity investors could fall below thequired by debt investors. In our opinion,
the magnitude of the observed debt risk premiumatestnates that the AER’s assessment of
the return on equity in the guidelines is flawed.

We note that the FERC removes low end return oityegstimates that are within 100 basis
points of the average yield on public utility bormler a six month periof® The average
yield on BBB corporate bonds reported by the RBArdhe last 6 months is 7.17 per céfit,
while the reasonable range adopted in the guidehesults in a range from 6.14 per cent to
9.39 per cent and a point estimate of 8.69 perfcerthe 20 days ending 31 March 2014. As
a result, if the FERC were to have regard to plienpdebt yields, it would reject any
estimate of the return on equity that is below & cent. In other words, over 60 per cent
of the AER’s reasonable range would be rejectethbyrERC as unreasonably low.

5.5.5. Comparison between return on equity and that used by Grant Samuel
to value Envestra

Finally, we note that, when valuing Envestra in 8ia2014, Grant Samuel implicitly adopts
a return on equity of 10.5 per cent, which is sasally higher than that provided by the
guidelines.

5.5.6. Concerns with the AER’s approach to relevanc e

In our opinion, the approach proposed in the AERIgJines is problematic on account of the
fact that'®

» jt does not assess the relevance of the appligdifdion model;

181 200 basis points being the lower bound MRP es$&rmf5.0 per cent in combination with the lowenbd equity beta

of 0.4.

182 525 hasis points being the upper bound MRP ettimfa7.5 per cent in combination with the uppenrbequity beta

of 0.7.

183 Order on Transmission Rate Incentives and Formulte®roposal 126 FERC { 61,281 (27 March 2009), paragraph
84.

184 This average has been calculated over the siximdrom November 2013 to March 2014, using 10-%&8B non-

financial corporate bond yields, as reported byRB® in statistical Table F3.

185 AER, Better Regulation — Explanatory Statement RateetiiR Guideline December 2013, page 30.
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» there are inadequacies in the assessment crigeda;

» jt does not adequately adjust for the recognisasd ini the Sharpe-Lintner CAPM.

The end result of these methodological deficiensi¢bat the AER’s approach in the
guidelines (or at least the narrow approach) ire®lwo material change in the approach to
estimating the return on equity, even though theestintention of the 2012 change to the

rules in relation to the allowed rate of return w@expand the material considered by the
AER ¢ We expand on these points below.

5.5.6.1. AER does not assess the relevance of the applied foundation model

The guidelines propose to select and apply thedation model using a process that broadly
comprises three steps, ie:

1. identify financial estimation models;

2. assess how they will inform the estimate of tharrebn equity;

3. specify the estimation model selected as the foumuanodel.

One consequence of this process is that the egtimaiodel used to inform the estimate of
the return on equity is specified only after theamas models have being assessed for

relevance. It follows that the model actually usgdstimate the return on equity is not
assessed for its relevance.

The practical effect is that the guidelines doassess whether relevant information on the
prevailing return on equity for a benchmark effitientity is provided by an empirical
version of the Sharpe-Lintner CAPM of a form spiecifwith:

= a prevailing risk-free rate using the 10-year CGdg;

= aMRPrange, with a lower bound of 5.0 per ¢&hand an upper bound of 7.5 per cHfit;
and a point estimate of 6.5 per cent; and

186 By way of an example, the approach proposed ®AER under the new rules and the AER’s 2013 dewifir a

Victorian gas transmission network service provioleth:
e used only the Sharpe-Lintner CAPM ;

« estimate a MRP that primarily has regard to obgkhistorical excess return as well as DGM estimatéke
prevailing excess returns; and

« determines an equity beta by reference to a groédustralian comparable entities but selects a fpestimate
after having regard to US equity beta estimatestamggate any possible bias from using a low beta.

See:

* AER, Access Arrangement Final Decision APA GasNet Aligtf@perations) Pty Ltd 2013-17, Final Decision
Part 1, March 2013, pages 28-30.

e AER, Electricity Transmission and Distribution Networkr@ice Providers Review of the Weighted Averagea Cos
of Capital (WACC) Parameters, Final Decisjdvlay 2009, page 343.

187 According to the excess returns on a diversifiedfolio of Australian equities over the Australia0-years CGS yield.

188 According to estimates derived from DGMs.
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* an equity beta range of between 0.4 to 0.7, accgridi an empirical analysis of a set of
Australian energy utility firms, and a point estimaf 0.7 with reference to the Black
CAPM.

In our opinion, an analysis to determine the rateesof the AER’s specification of an
empirical version of the Sharpe-Lintner CAPM maylweach a materially different
conclusion from that contained in the guideline® kéve already commented upon the
absence of empirical support for the Sharpe-Lin@®PM and the divergence between the
theoretical model and that actually applied. Weosgtbelow a number of further
observations in relation to the AER’s specificatafran empirical version of the Sharpe-
Lintner CAPM below.

Empirical support

Empirical analysis of the model strongly suggeistd there is little or no relationship across
stocks between beta estimates and subsequentsigtunther words, an empirical version of
the Sharpe-Lintner CAPM does not fit the data.

Further, empirical analysis illustrates that an iitgl version of the Sharpe-Lintner CAPM
provides downwardly biased estimates of the requieéurn on equity for a benchmark
TNSP, ie, a low beta stock, that has a statisyicagnificant and positive exposure to the
Fama-French value factor.

Theoretical support

The theoretical Sharpe-Lintner CAPM reflects soandnomic and financial principles.
However, an empirical version of the Sharpe-Lint@&PM does not, because while the
theoretical Sharpe-Lintner CAPM relates the returequity to the equity’s beta relative to
the market portfolio of all risky assets, an engailiversion of the model tries to relate the
return on equity to the equity’s beta relativehe market portfolio of stocks alone.

Use by practitioners

The Sharpe-Lintner CAPM applied by the AER is nadely applied by market practitioners.
Rather, there is evidence from independent valoagports that, while market practitioners
may use or commence their analysis by referenteet&harpe-Lintner CAPM, they
commonly apply adjustments not suggested by theryheehind the model to reach a
reasonable return on equity. For example, markattppioners have been observed:

= adjusting the market risk premium;

= adjusting the risk-free rate, or adopting long-teisk-free rates; and

= applying an uplift to either their estimated retomequity or WACC.

Incenta notes that in two previous studies thatehanalysed the evidence of independent
expert reports both concluded that:
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‘independent experts are not constrained by the@haintner CAPM, but rather
begin with this model and make adjustments thatrdoemed by alternative market-
based information sources, additional analysis prafessional judgement®®

Incenta examines all 185 independent expert repeleased during the period 27 April 2013
to 20 April 2014. Incenta finds that 19 independexgert reports undertake an assessment of
the cost of equity, which included 20 individuaktof equity estimates. Analysis of these
reports shows that”

» in the application of the Sharpe-Lintner CAPM, th&urn on the market is on average 0.2
per cent higher than a mechanistic applicatiomefrhodel, ignoring any additional uplift

for ‘alpha’/™>*

= that the required return on equity is 1.9 per ¢eghier than a mechanistic application of
the Sharpe-Lintner CAPM;

= that the five lowest beta firms/projects, which laadaverage beta of 0.77, had an average
uplift in the cost of equity of 2.8 per cent comgrato a mechanistic application of the
Sharpe-Lintner CAPM; and

= that the independent expert applied a cost of g@iii®.5 per cent for Envestra (2014),
which was an uplift of 0.8 per cent compared toexlnanistic application of the Sharpe-
Lintner CAPM.

Furthermore, Incenta noted that independent exgpdrts universally ignore any impact of
imputation credits on valuation and so, in effagply a gamma of zerd? Ascribing any
positive value to gamma would require a furtheifutd the cost of equity estimates.

Evidence that market practitioners make adjustmtentise parameters included in their
financial models demonstrates that such modelaa@rslavishly applied. This highlights that
regard must be had to all relevant information tirad all financial models have
acknowledged strengths and weaknesses.

Conclusion

Although an empirical version of the Sharpe-Lint@&PM does not satisfy most of the
AER’s own assessment criteria (including a findarfidpias), it has been chosen as the
foundation model. In contrast, other models thaepially provide significant insight into
the benchmark return on equity are given no dineight, under the approach proposed in
the guidelines.

In our view, this is inconsistent with the aim afthering the achievement of the allowed rate
of return objective.

189 |ncentaUpdate of evidence on the required return on eqfuity independent expert repariday 2014, page 2.
190 |ncentaUpdate of evidence on the required return on eqfuity independent expert repariday 2014, page 4.

191 |Incenta define a mechanistic application of tharBe-Lintner CAPM as one that uses the prevaiisigfree rate and a
MRP of 6 per cent.

192 |ncentaUpdate of evidence on the required return on eqfuityn independent expert repariday 2014, page 7.
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5.5.6.2. AER assessment criteria

Whether or not information improves the estimatéhefreturn on equity of a benchmark
entity should be the fundamental/primary considenatvhen determining what information
contributes to the achievement of the allowed oateturn objective.

However, the AER’s criteria for assessing informatdoes not consider whether the use of
an estimation method, financial model, market datather evidence would result in a more
accurate estimate of the return on equity of a bevack entity. Rather, the AER’s criteria
assert a number of objectives that are seconddhetabove principle, eg:

» the desirability of an approach that produces gextand predictability;

= the desirability of a sound and well-accepted tbgoal foundation for a regulatory
approach?®

= whether material enhances the credibility and aed®ljty of a decisiofr”
» the use of information should be consistent wiloitiginal purposé?5 and
= simpler and less complex approaches should berpedfbecause the}™
— are more likely to be understandable;
— are less prone to data mining;
— are less prone to inappropriate correlation witheamodel; and
- may have fewer data requirements.
Further, a number of these principles are incoasistith the fundamental/primary
consideration, eg, a preference for:
= simple over complex approaches; and
» the use of information being consistent with itgioral purpose.

Although there are clearly advantages to less cexngpproaches, they are only achieved
through simplifying assumptions. For example, thare-Lintner CAPM assumes that:

» equity investors are only concerned with the exgebcovariance of a stock to the market
portfolio;
» equity investors can borrow and lend at the riglefrate; and

= equity investors have only a single investmentqueri

193 AER, Better Regulation — Explanatory Statement RateetiiR Guideline December 2013, page 28.

194 AER, Better Regulation — Explanatory Statement RateetiiR Guideline December 2013, page 28.

195 AER, Better Regulation — Explanatory Statement RateetdiiR Guideline December 2013, page 28.

196 AER, Better Regulation — Explanatory Statement RateetilR Guideline December 2013, pages 28-29.
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These are clearly significant simplifying assumpsi@nd investors’ behaviour is more
complex. More complex approaches are capable bngewhether these simplifying
assumptions are reasonable. As a result, disregpedimplex approaches simply because of
their complexity is counter to the fundamental objee of estimating the return on equity of
a benchmark entity.

Further, disregarding information simply becauseas not originally designed to estimate
the return on equity for benchmark efficient entityin our opinion, also inconsistent with
the fundamental objective. We also note that g $separable issue from whether the
approach inconsistently uses a common parariétéithere are concerns that a particular
approach inconsistently uses a common parametar ttie AER can take guidance from
clause 6A.6.2(e)(2) of the rules, ie:

the desirability of using an approach that leadshe consistent application of any
estimates of financial parameters that are relevtarthe estimates of, and that are
common to, the return on equity and the return elntg

On this basis, it might be said that the AER haspnoperly discharged the task assigned to it
under the rules.

5.5.6.3. Adjustment for bias in the foundation model

The guidelines explicitly acknowledge that adoptmempirical version of the Sharpe-
Lintner CAPM produces a biased estimate of the etgolereturn on equitﬁf.8 However, the
AER’s guidelines make no reference to any quaiatifo of the extent of the bias associated
with the model.

Instead, the guidelines propose an arbitrary adlieist to the point estimate of the equity beta,
ie, an equity beta of 0.7 is selected from a raofdeetween 0.4 and 0.7. There are a number
of reasons why this approach to accounting for iviag not deliver outcomes that are
consistent with the rate of return objective.

First, it is impossible to tell whether any adjustrhis sufficient to compensate for bias
without conducting some empirical analysis. An gadiion as to whether the adjustment is
sufficient to remove the bias associated with tlogleh can be attained from the AER'’s use of
the Black CAPM theory. As explained in Appendix Bl®e AER'’s arbitrary adjustment to
beta can be rejected as insufficient to deal viighlow-beta bias associated with an empirical
version of the Sharpe-Lintner CAPM. In other worats,analysis of historical Australian
financial data rejects at the 5 per cent signifiealevel, that the implied adjustment to the
equity beta was sufficient.

197 The AER notes that models that are not originddigigned to provide an absolute return on equityccpotentially be
less sensitive to common parameters. Better Regulation — Explanatory Statement RateetfifR Guideling
December 2013, pages 28-29.

198 Reference to the theory of the Black CAPM inisgtthe equity beta implicitly accepts that the iPlealLintner CAPM
will downwardly bias estimates of low beta stocksjects. Se®etter Regulation — Explanatory Statement Rate of
Return GuidelineDecember 2013, page 88.
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Second, an empirical version of the Sharpe-Lin@&PM underestimates the returns to
value stocks, and the equity of a regulated utilghaves like a value stock, ie, it has a
positive and significant exposure to a value factor

Third, the bias associated with an empirical versibthe Sharpe-Lintner CAPM will affect
both point and range estimates of the model. Ierotfords, while the AER adjusts its point
estimate to the top of its reasonable range ingm®ition of bias, there is no corresponding
adjustment to its reasonable range.

Further, by applying an arbitrary adjustment toehepirical version of the Sharpe-Lintner
CAPM, the AER is not actually using any financiabael to set the return on equity for a
benchmark TNSP. In our opinion, if the guidelinesl ltonsidered whether its proposed
approach provides an unbiased estimate of thenretuequity for benchmark efficient TNSP,
then:

= an empirical version of the Sharpe-Lintner CAPM oot be chosen as the foundation
model; and

= regard would be had to a wider set of estimates fr@levant estimation methods,
financial models, and market data on the returearity.

In our opinion, adopting a model that producesduasstimates as the foundation model
without assessing the quantum of the bias meanshthaesulting estimates of the return on
equity cannot be said to contribute to the achiemrof theallowedrate of return objective

5.5.7. Errors in the AER’s approach to combining re  levant material

We discussed above that, of the four financial nwdssessed, none is demonstrably
superior to the others. All of the financial modate capable of improving the estimate of the
expected return on equity, ie, are relevant. Bytramh, the foundation model approach
disregards relevant information (or affords it setary significance) by having regard to the
results derived from only one financial model andgeed, a financial model that has an
inherent bias.

The guidelines develop and apply a foundation magploach to combining relevant
material that, by definition, only allows the rasulerived from a single financial model to
be used to construct the expected return on etpiitye.

Further, the AER imposed an unnecessary restrictiothe use of relevant information in
that a financial model can only be used once. Aesalt, since the DGM is used to provide
an estimate of the forward lookidMdRP, this technique is not used to directly estimhee t
return on equity for a benchmark efficient eledtyior gas network. The reason for this
restriction is to avoid the potential for ‘doubleunting’ *° However, it is not clear how
using a technique twice with very different setsnpiuts could constitute ‘double

199 AER, Better Regulation — Explanatory Statement RateetilR Guideline December 2013, page 57.
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counting’?*® Furthermore, the effect of any potential ‘doubdeisting’ can be minimised
through the exercise of regulatory judgement.

As a result, the approach to combining relevanenmitis unnecessarily restrictive. The
consequences of adopting this restrictive usefofnamation are that the approach:

» js unable to assess whether the adjustment matedampirical version of the Sharpe-
Lintner CAPM is sufficient to remove the acknowledgoias for low-beta stocks; and

= unnecessarily disregards information that can imgtbe estimate of the return on equity
of a benchmark efficient TNSP.

The construction of the foundation model approamsdhot allow relevant material to be
used more than once in estimating the expectedretuequity. Although it is prudent to
avoid double-counting, this ‘blanket approach’ isatlowing the use of relevant material
more than once is unnecessarily restrictive. Asattanof principle, using relevant material
more than once can improve the estimate of theategeeturn on equity and does not
necessarily result in double counting. For exampke, DGM can be applied in two different
ways to estimate théRP and the expected return on equity without doublenting
occurring.

200 A direct estimate of the return on equity fott@ck involves specific estimates of that stock\@dknd yield, and
expected growth in those dividends. In contragt,DiEM estimate of the return on the market (antddisegulated
electricity and gas stocks represent a very sraatidn of total market) involves estimating theidend yield of the
market and the general growth in dividends forrtfegket as a whole.

NERA Economic Consulting 70



Cost of Capital for Regulated Electricity Network Conclusion and Recommendation

6. Conclusion and Recommendation

In our opinion, a nominal post-tax ‘Vanilla’ WACQ 8.83 per cent represents the best
estimate of the efficient financing costs of a bemark efficient entity with a similar degree
of risk as that which applies to the TNSP for 2054/Table 6.1, sets out the constituent
elements of the WACC.

Table 6.1
Recommended Rate of Return
Parameter Value
Gearing 0.60
Return on Debt 7.72%
Return on Equity 10.50%
Nominal Vanilla WACC 8.83%

Gearing

A gearing ratio of 60 per cent debt and 40 per equity is the benchmark gearing ratio
applied to all Australian regulated energy netwoFkather, a 60 per cent debt gearing ratio
is consistent with the most recent study of theiggaatio of listed Australian firms with
revenues substantially sourced from regulated gnestyvorks.

Return on debt

We recommend an indicative return on debt allowdac@014/15 of 7.72 per cent. In due
course, this allowance should be updated to inchstienates of the benchmark return on
debt for the remaining months of the 2013/14 finangear.

The indicative return on debt allowance for a bematk efficient TNSP has been estimated
using :

» bonds issued by Australian corporations;

» yields measured in Australian dollar terms;
= with a BBB+ credit rating; and

= of aterm of 10-years to maturity.

In particular, the indicative return has been estéd using:

= the non-financial corporate bond yields with a tedini0-years and a credit rating of
BBB as published by the RBA; and

= a 10-year historical or trailing period prior to12015 using all available RBA data.

We recommend that this trailing average be updatedially:
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» toinclude updated annual observations of the yeelthon-financial Australian corporate
bonds of a term of 10-years and a credit ratinB®B as reported by the RBA; and

= to remove the oldest annual observation.
Return on equity

In our opinion a rate of 10.5 per cent represdrgsest estimate of the prevailing return on
equity for a benchmark efficient TNSP.

We reach this conclusion on the basis that:

1. the range of return on equity estimates for a bevack efficient TNSP derived using

each form of relevant material range from 8.25qest to 11.5 per cent (see Figure 6.1,

below)?%

Figure 6.1
Estimates of the indicative rate and range of theaturn on equity
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2. most estimates fall within the range of betweer J&r cent and 11.5 per cent, with the
only estimate outside this range being derivechieySharpe-Lintner CAPM,;

3. however, estimates derived by the Sharpe-LintnePAhould be expected to be at the
lower end of any range, since there is a substdrddy of evidence suggesting that this
model will underestimate the return on equity fdreaachmark efficient TNSP. This is
because the benchmark efficient TNSP:

- is a low beta stock and the evidence shows thatimrical form of the Sharpe-
Lintner CAPM underestimates the returns on stockis &beta less than one; and

201 Noting that return on equity estimates are rodrtdethe closest 25 basis points.
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- has an economically significant, positive expodarthe value risk premium, which is
not compensated for in the Sharpe-Lintner CAPM;

4. empirically there is little relation across stotletween estimates of betas and subsequent
returns — this result suggests that in determithiegeturn on equity for a benchmark
efficient TNSP regard should be had to the requietarn on the market;

5. areturn on equity of 10.5 per cent is equal toning-point of the gamma adjusted return
on equity range used by Grant Samuel to value Erajesfirm recognised by the AER as
comparable to a benchmark efficient TNSP. In tloatext, it represents an unbiased,
independent expert estimate of the return on edidiywill in turn be relied upon by
shareholders to determine whether or not to ackBpt Group’s proposal to acquire all
the issued capital for Envestra; and

6. areturn on equity of 10.5 per cent is consistdtit estimates derived using the FFM and
the DGM.

Finally, we note that the observed risk premiunvjated to debt investors following the

GFC has increased by over 150 basis points, asareapvith pre-GFC debt premiums. A
return on equity of 10.5 per cent is consistenhwipost-GFC increase in the required return
for equity investors in a benchmark TNSP that imparable (in absolute terms) with the
increase observed in the debt market since that saent’?

202 The long-term historical average MRP is 6.5 matt@nd so a firm with an equity beta of 0.7 wchddre an equity
premium of 4.55 per cent. This is approximately b&8is points lower than the equity premium impbgd return on
equity of 10.5 per cent.
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Appendix A. Empirical Tests of Financial Models

Empirical tests of pricing models focus on the gmies of the ‘end results’ of using
financial models to estimate the return on equther than on any theoretical deficiencies
the models may exhibit. This ‘end result’ doctrimas developed in US case law in thepe
casé® and has long since been embraced by US reguldioisdoctrine is expressédf

‘It is the result reached and the impact of theeratder rather than the method or theory
employed that is controlling. Potential infirmitiggherent in the methods used are of
secondary importance, according to this doctrineisTs a reassuring assertion, given the
stringency and surrealism of the assumptions ttegfufently characterize the financial
models and theories employed in the determinati@fair return.’

Empirical tests generally take the form of timeie®tests or cross sectional tests, which we
describe in turn below.

A.l. Time series tests

Pricing models typically place restrictions on tisexies regressions of the returns, or excess
returns, to assets on one or more factors andetkesmine these restrictions.

For example, consider a regression of the retuemtasset in excess of the risk-free rate on
the excess return to the market portfolio. The Sédintner CAPM imposes a restriction on
the intercept of this time series regression. Titercept is known as the asset’s alpha, and
the Sharpe-Lintner CAPM predicts that the alphavary asset should be zero.

By way of a second example, the Black CAPM involtressame regression but imposes a
different restriction. The zero-beta premium isimed as the difference between the expected
return to a portfolio that has a beta of zero dredrisk-free rate. The Black CAPM then
restricts the asset’s alpha to be the product of:

» the zero-beta premium; and
= the difference between one and the asset’s beta.

The zero-beta premium is unknown but can be estidnay using the restrictions that the
Black CAPM impose$®®

There are a variety of different methods for estintathese time series regressions and
testing the restrictions that the pricing modelpase. However, these different methods
typically generate similar results.

203 Federal Power Commission v Hope Natural Gas Cog@20 U.S. 391 (1944).
204 Morin, R.,New Regulatory Financ@ublic Utilities Reports, Inc., Vienna, VirginiaQ@6, p.14.

205 As well as excess-return regressions like thaselescribe above for a cross-section of assets.
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A finite-sample test of whether the alphas of ao$etssets are simultaneously zero can be
constructed using the method of Gibbons, Ross Aadk&n (19895°° However, this test
requires certain characteristics in the regressiwariance. An alternative is to test the same
proposition, ie, that the alphas of a set of asmetsimultaneously zero, using the
Generalised Method of Moments (GMM) of Hansen ()982Lars Hansen was awarded a
Nobel Prize in Economics in 2013 in part for depihg these test8”®

A2. Cross-sectional tests

Cross-sectional tests like those that Fama and eléic@.973) designed involve two steps, or
passe<”® To understand how these tests work, we will famusests of empirical versions
of the CAPM.

In the first pass, for each asset and month, E@séres estimates are computed of the asset’s
betas using data over the previous five yearghdrsecond pass, for each month a regression
is run of the excess return to each asset on tlsé¢ macent estimate of its beta computed using
past data. The intercept in the regression prevasheestimate of the zero-beta premium
while, if the Sharpe-Lintner CAPM is true, the gogoefficient provides an estimate of the
MRP.

An empirical version of the Sharpe-Lintner CAPM sumes that the zero-beta premium is
zero. This presumption can be tested by conductiogs-sectional regressions of excess
returns on estimates of beta and testing whetleeatkrage of the time series of intercept
estimates produced is zero.

Litzenberger and Ramaswamy (1979) modify the twsspaethodology of Fama and
MacBeth (1973) to explicitly take into account faet that the second pass regressions use
estimates of betas and not the parameters therssefve

206 Gibbons, M., S.A. Ross and J. Shankértest of the efficiency of a given portfolieconometrica, 1989, pages 1121-
1152.

This test requires that the data are homoskedastic

207 Hansen, L.PLarge sample properties of Generalized Method ofridots estimator€Econometrica, 1982, pages
1029-1054.
GMM tests do not require the data be homoskedhstiare large-sample tests.

208 http://www.nobelprize.org/nobel _prizes/economicescies/laureates/2013/advanced-economicsciencep?f13.

209 gee, for example, Cochrane (2001).

Cochrane, JAsset pricingPrinceton University Press, 2001.

Fama, E. F. and J. D. MacbeRisk, return and equilibrium: Empirical testdournal of Political Economy, 1973, pages
607-636.

Gibbons, Michael RMultivariate tests of financial models: A new apgeh, Journal of Financial Economics, 1982,
pages 3-27.

210 Fama, Eugene F. and James D. Mach@k, return and equilibrium: Empirical testdournal of Political Economy,
1973, pages 607-636.
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The two-pass methodology provides some importavaiadges over the time series
methodology.

= First, the tests allow one to examine the importpmstion of whether estimates of
measures of risk are useful for predicting retufits.example, the AER uses estimates of
betas to pin down a cost for equity. If these estan are useful in tracking variation in
the return on equity across firms, then this shiwldevealed in the data and there should
be a positive relation on average between the exetsrns to assets and estimates of
their betas computed using past data.

= Second, the two-pass methodology allows one to exawhether there is significant
variation over time in parameters like the zercatemium.

» Third, the modifications that Litzenberger and Ramamy (1979) introduce allow one to
use large numbers of securities without the netgessallocating the securities to
portfolios.?**

Litzenberger, Robert H. and Krishna Ramaswanhig effect of personal taxes and dividends on abaétset prices:
Theory and empirical evidencéournal of Financial Economics, 1979, pages 193-1

211 Litzenberger, Robert H. and Krishna Ramaswafing effect of personal taxes and dividends on abaéiset prices:
Theory and empirical evidencgournal of Financial Economics, 1979, pages 198-1
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Appendix B. Assessment of Relevant material
This appendix contains our assessment of the nedevaf:

» the Sharpe-Lintner CAPM,;

= the Black CAPM;

» the Fama-French three-factor model; and
» the DGM; and

= ‘other material’.

B.1. Sharpe-Lintner CAPM

The capital asset pricing model of Sharpe and kints commonly regarded as the first asset
pricing theory.

Sharpe (1964) and Lintner (1965) examine the ge#mts that would result if all investors
chose portfolios that were mean-variance efficféhig, portfolios with the highest mean
return for a given level of risk, measured by vace of return. The resulting model, which is
known as the Sharpe-Lintner CAPM, provides insightts how risk might be measured and
how mean return and risk might be related and istaactively simple modéf

Sharpe and Lintner’s insight is that the returnt #rainvestor will require on an individual
asset will be determined not by how risky that assrild be if held alone, but by how the
asset contributes to the risk of the portfolio tiat investor holds. Because of the strong
assumptions that Sharpe and Lintner make, all toves their model hold a share of the
market portfolio of risky assets.

The Sharpe-Lintner CAPM is expressed as the foligvaquation:

ER)=R +5[ER,)-R]

where
ER) = is the expected return on asset
R = is the risk-free rate;

212 gsharpe, William F.Capital asset prices: A theory of market equilibniwnder conditions of risklournal of Finance 19,
1964, pages.425-442.

Lintner, John, Thealuation of risk assets and the selection of riskgstments in stock portfolios and capital budget
Review of Economics and Statistics 47, 1965, pa®&3l

213 gSharpe, William F.Capital asset prices: A theory of market equilibniwnder conditions of risklournal of Finance 19,

1964, pages 425-442.

Lintner, JohnThe valuation of risk assets and the selectionssf/rinvestments in stock portfolios and capitaldpets
Review of Economics and Statistics 47, 1965, pdge37.
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B = assej’s equity beta, which measures the contributiothefasset to
the risk, measured by standard deviation of retfrthe market
portfolio; and

Rm = the expected return to the market portfolioisky assets.

B.1.1. Specifications of the Sharpe-Lintner CAPM
Application of the Sharpe-Linther CAPM requiresues for three parameters:

= the risk-free rateR),

= the equity betaA); and

= the market risk premiumf£(Rm) — R]).

There is some debate about whether to use a pgreyadlue for the risk-free rate or a long-
term average and, similarly, there is some debate whether to use an estimate of MieP
prevailing in the market or an estimate of MiBP that is the average of a long time series.
So, we consider four alternate specifications ef$harpe-Lintner CAPM:

» the AER specification;

= a prevailing specification;

» along-term average specification; and

= the Wright specification.

We provide a brief description of each of thesecBpations below.
B.1.1.1. The AER specification

The AER specification refers to the specificatiéthe Sharpe-Lintner CAPM that was

applied by the AER previousy’ The AER specification uses:

= a prevailing value for the risk-free rate; and

» an estimate of thBIRPthat is predominately determined by referencenthistorical
average.

The prevailing risk-free rate for the 20 busineagsito 31 March 2014 is 4.14 per céfit.
The guidelines conclude that the empirical eviddéocdustralian electricity and gas

214 AER, TransGrid Transmission Determination 2009-10 to20%: Final Decision 28 April 2009.

215 The risk free rate has been calculated usingniieative mid rates of selected Commonwealth guvent securities
(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS yield is calculated bgrpulating
bonds TB133 (21 April 2023) and TB137 (21 April 202
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networks supports an equity beta of between 0.£ahwith a point estimate of 0°% The
reasons for selecting a point estimate at the tdpeorange were:

= the theoretical underpinnings of the Black CAPMgeg} that the Sharpe-Lintner CAPM
may underestimate the return on equity for firmghwiquity betas of less than 1.0; and

= consideration of the betas of overseas energy mk$wo

The guidelines also adopfRP range of between 5.0 per cent and 7.5 per cehtaygoint

estimate of 6.5 per cefit’ This range reflects:

= alower bound derived from observations of thednisal excess returns; and

»= an upper bound calculated using the DGM.

B.1.1.2. The prevailing specification
A prevailing specification of the Sharpe-Lintner EM uses:

= a prevailing value for the risk-free rate; and

» an estimate of thBIRPthat is determined by reference forward lookintipestes of the
required return on the market portfolio.

The prevailing risk-free rate for the 20 busineagstto 31 March 2014 is 4.14 per c&ftn
our opinion the best estimate of the forward logkieturn on the market is 10.3 per cent as
reported by SFG* Adjusting the expected return on the market fquutation credits results
in the “with imputation credit return” of 11.4% (i#1.4% = 10.3%/0.9032). This results in a
prevailingMRP of 7.26 per cent (ie, 7.26% = 11.4% - 4.14%). \@eehadopted an equity
beta of 0.58 as estimated by SFG for the groupaufrBparable Australian firnfs°

B.1.1.3. The long-term average specification

The long-term average specification of the Shanogaker CAPM uses estimates of both the
risk-free rate and th®IRP that are averages of long time series. The etpaity estimate is

216 AER, Electricity transmission and distribution networrsice providers — Review of the weighted averan of

capital (WACC) parameters: Final Decisioday 2009, page 86.

217 AER, Electricity transmission and distribution networrsice providers — Review of the weighted averargt of

capital (WACC) parameters: Final Decisioday 2009, page 93.

218 The risk free rate has been calculated usingniieative mid rates of selected Commonwealth guvent securities

(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS yield is calculated bgrpulating
bonds TB133 (21 April 2023) and TB137 (21 April 202

219 SFG,Alternative versions of the dividend discount madel the implied cost of equitys May 2014, page 64.

220 SFG,Regression-based estimates of risk parameterfiéobénchmark firp24 June 2013, page 16.
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that provided by the AER in its 2009 review of INACC parameters for electricity
transmission and distribution network service pievs?>*

This specification is similar to the approach preg by IPART? as well as that used by
Ofwat and Ofgem in the United Kingdom (UK}

The long-term risk-free rate calculated over ths 1#-years to 31 March 2014 is 5.11 per
cent?** We have adopted a long-term average excess reuttme market portfolio of 6.5 per
cent based on the analysis provided by NERA foipéimiod 1883 to 2012° We note that
NERA found that the data set used by the AER toutaled historical returns contained a
downward bias.

We have also adopted an ecluity beta of 0.58 awnat&td by SFG for the group of 9
comparable Australian firnfss

B.1.1.4. The Wright specification

The Wright specification uses an estimate of tlex@iting risk-free rate and the equity beta,
however, the Wright specification assumes thatehern on the market is relatively constant
through time and so estimates of the expectedr@mrequity for a benchmark efficient
entity will only move marginally with variations ithe risk-free rate. That is, the Wright
specification of the Sharpe-Lintner CAPM uses:

= a prevailing value for the risk-free rate; and
» the long-term real return on the market portfoll @ prevailing estimate of inflation.
The prevailing risk-free rate for the 20 busineagsdto 31 March 2014 is 4.14 per c&ftin

Our opinion the best estimate of the real returthenmarket is 8.87 per cent as reported by
NERA??® Together with an inflation expectation of 2.5 pent results in a nominal return on

221 AER, Electricity transmission and distribution networesice providers — Review of the weighted averang of

capital (WACC) parameters: Final Decisioday 2009, pages 239-344.
222 |PART, Review of WACC Methodology: Research — Final Repetember 2013, page 9.
223 Ofwat, Future water and sewerage charges 2010-15: Fingmeinations 2009, page 128-129.

Ofgem,RIIO-GD1: Initial Proposals Supporting DocumenEinance and uncertainfy2012, page 21.

224 The risk free rate has been calculated usingnifieative mid rates of selected Commonwealth guvent securities

(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS yield is calculated bgrpulating
bonds maturing immediately prior to and after & year term.

225 NERA, The Market Risk Premium: Analysis in Responsedd\ER’s Draft Rate of Return Guidelin€ctober 2013,
page iii.
226 SFG,Regression-based estimates of risk parametersiéobeénchmark firn24 June 2013, page 16.

227 The risk free rate has been calculated usingritieative mid rates of selected Commonwealth guwent securities

(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS vyield is calculated bgrpulating
bonds TB133 (21 April 2023) and TB137 (21 April 202

228 NERA, The Market Risk Premium: Analysis in Responsedd\ER’s Draft Rate of Return Guidelin€ctober 2013,
page 28.
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the market of 11.6 per cent. This results MRP of 7.46 per cent (ie, 7.46% = 11.6% -
4.14%). We have also adopted an equity beta of @&5stimated by SFG for the group of 9
comparable Australian firnf®

B.1.2. Assessment of the Sharpe-Lintner CAPM

This section assesses an empirical version of laep®-Lintner CAPM as a tool to estimate
the return on equity against the assessment ergetiout in section 5.3.

First, we set out our assessment of an empiriaaiom of the Sharpe-Lintner CAPM with
reference to considerations that apply to all tlufele specifications described above.
Second, we discuss considerations that are pectoleach specification.

B.1.2.1. Theoretical Support

The development of the Sharpe-Lintner CAPM in thdyel960’s represented a significant
advance in our understanding of how assets migptibed. The model is intuitive and
simple and so it is not surprising that the Shdrperer CAPM is generally the first, and
sometimes the only, financial model taught in MasfeBusiness Administration finance
courses.

Theoretically, the Sharpe-Lintner CAPM predictsttiiie market portfolio of all risky assets
must be mean-variance efficiefif, If the market portfolio of all risky assets is mea
variance efficient, then the mean return to antastiebe a positive linear function of the
asset’s beta computed relative to the market dartdd all risky assets and the mean return
to a zero-beta asset will equal the risk-free rate.

This simple relation between mean return and beteigees market participants and
regulators with what, in principle, should be agienway of estimating a firm’s return on
equity. In practice, however, applying this themadtmodel is more complicated.

Applying this financial model is more complicategchuse, in practice, one cannot observe
the return to the market portfolio of all risky ets The market portfolio of all risky assets
includes not only stocks, for which returns araligaavailable, but also corporate bonds,
real estate and human capital, for which retureshat readily available.

Because of these difficulties, an empirical verabthe Sharpe-Lintner CAPM typically

uses a portfolio of stocks as a proxy for the miapketfolio of all risky assets. As Ibbotson,
Siegel and Love (1985) point out, though, stock&enap only a relatively small fraction of
total wealth and so the return to a portfolio @icés need not be a good proxy for the return
to the market portfolio of all risky asséts.Real estate, for example, makes up a substantial

2% SFG,Regression-based estimates of risk parametersiéobeénchmark firn24 June 2013, page 16.
20 Again, a portfolio is mean-variance efficienttihas the highest mean return for given variarficetorn.

231 |bbotson, Roger G., Laurence Siegel and Kathryloo8e, World Wealth: U.S. and Foreign Market Values antuiRts,
Journal of Portfolio Management, Fall, 1985.
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portion of total wealth and the returns to reahtesaind stocks do not appear to track each
other closely.

While the Sharpe-Lintner CAPM predicts that the keaportfolio of all risky assets must be
mean-variance efficient the model makes no pramficibout whether the market portfolio of
stocks alone should be efficient. It follows theaten were the Sharpe-Lintner CAPM to be
true, the relation between the mean return to aetasd the asset’'s beta computed relative to
the market portfolio of stocks alone need be neiihear nor positive. Further, the Sharpe-
Lintner CAPM does not imply that the mean returmmcasset that has a zero beta relative to
the market portfolio of stocks must equal the fige rate.

To summarise, while there is strong theoreticapsupfor the Sharpe-Lintner CAPM, the
model applied to estimate the cost of equity maligrdeparts from the theoretical version of
the Sharpe-Lintner CAPM. As a result, even if theded is correct and investors are only
concerned with the covariance of a stock to amiefiit portfolio containing all risky assets,
there is no reason to believe that investors weiltbncerned with the covariance of a stock to
a portfolio of Australian publically listed stocks.

B.1.2.2. Empirical Support

Empirical versions of the Sharpe-Lintner CAPM aiidely acknowledged as having poor
empirical records. Evidence from Australia andt&indicates that the relation between the
mean return to an asset and the asset’s beta cedhmlative to the market portfolio of
stocks is not linear. Moreover, evidence from Aalgrand the US indicates that the mean
return to an asset that has a zero beta relatitreetmarket portfolio of stocks lies above the
risk-free rate.

Using Australian data from 1974 to 2007, CEG (20@@ct the hypothesis that the mean
return to an asset that has a zero beta relatitretmarket portfolio of stocks matches the
risk-free rate?*2 CEG cannot, on the other hand, reject the hypisthieat this zero-beta
return matches the mean return to the market piorthd stocks. In other words, CEG find no
evidence of a relation between an asset’s beta cmdpelative to the market portfolio of
stocks and the asset’s mean return. NERA (2018¥ faimilar results using Australian data
from 1974 to 2012

Brailsford, Gaunt and O’Brien (2012) find, usingualian data from 1982 to 2006 and a
portfolio of stocks as a proxy for the market palitf of all risky assets, that an empirical
version of the Sharpe-Lintner CAPM underestimatesréturns required on value stocks and
overestimates the returns to growth std¢kghus they find evidence against the joint
hypothesis that the relation between an asset'simegarn and the asset’s beta computed

232 CEG,Estimation of, and correction for, biases inherinthe Sharpe CAPM formul&eptember 2008.

233 NERA, Estimates of the zero-beta premium: A report ferEmergy Networks Associatiafune 2013.

234 PBrailsford, T., C. Gaunt and M. O'Brie8jze and book-to-market factors in Australastralian Journal of

Management, 2012, pages 261-281.
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relative to the market portfolio of stocks is lin@ad the mean return to an asset with a zero
beta relative to the portfolio matches the rislefrate.

Using US data from before the model was develojged, 964, Fama and MacBeth (1973)
test and reject an empirical version of the Shaiipger CAPM?*® Similarly, Campbell and
Vuolteenaho (2004) and Lewellen, Nagel and ShaRe8) test an empirical version of the
model using US data from predominantly after 196d are also able to rejecfi All three
sets of authors find that the mean return to aetdkat has a zero beta relative to the market
portfolio of stocks exceeds the risk-free rate. @hell and Vuolteenaho and Lewellen, Nagel
and Shanken find that in the more recent dataifferehce between the mean return to an
asset that has a zero beta relative to the maok#bfio of stocks and the risk-free rate is
substantial.

Consistent with the evidence of Campbell and Veoslgho (2004) and Lewellen, Nagel and
Shanken (2008), Fama and French (1992) find, ird&t8 from 1963 to 1990, no significant
relation between the mean return to an asset aedtanate of the asset’s beta computed
relative to the market portfolio of stock¥. Moreover, Fama and French find that size and
book-to-market are better predictors of the retara stock than an estimate of the stock’s
beta computed relative to the market portfoliototks. Thus they find evidence against the
hypothesis that the relation between the meanrétuan asset and the asset’s beta computed
relative to the market portfolio of stocks is linea

We also note a study published in 2011 by ChrétreshCoggins concludes that:

‘Our empirical results can be summarized as follokisst, the CAPM significantly
underestimates the risk premiums of energy uslitempared to their historical
values. The underestimations are economically itaody with annualized averages
of respectively 4.5% and 6.2% for the Canadian Antkrican gas utilities we
consider, and are consistent with the finance ditere on the mispricing of low beta,
value-oriented stocks. Second, the Fama-French haodethe Adjusted CAPHF

are both able to provide costs of equity that asesignificantly different from the
historical ones.

2% Fama and MacBeth (1973) use data from 1935 t8 1®6est the Sharpe-Lintner CAPM. Their tablet®ugh,
provides sufficient information for one to constradest of the SL CAPM using data only from befv®64. Excluding
data from 1964 through 1968 does not alter thaickwion that the zero-beta rate exceeds on avéhnagesk-free rate.

26 Campbell, J. and T. Vuolteenaliad beta, good beta@American Economic Review 2004, pp. 1249-1275.

Lewellen, J., S. Nagel and J. Shank&rskeptical appraisal of asset pricing testsurnal of Financial Economics 96,
2008, pages 175- 194.

Fama, F. and French, Rlhe cross-section of expected retydsurnal of Finance 47, 1992, pages 427-465.
28 \We note that the Adjusted CAPM makes the follaptivo adjustments to the Sharpe-Lintner CAPM:

237

« the use of Blume adjusted betas, §é% = 0.333 + 0.667 x £"); and

« a bias correction premium, that has regard to isterical risk premium error and the firm's beta.
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Overall, we conclude that the CAPM is problematiestimating econometrically the
cost of equity of energy utilities. The Fama-Frenobdel and the Adjusted CAPM are
well specified for this purpose as they reduce icmmably theestimation errors.

These models could thus be considered as alteasatovthe CAPM in the Equity Risk
Premium method employed by regulatory bodies taiolhe risk-return relationship
for the fairness to investors' criterioi™

To summarise, there is a large body of work froputable sources in both Australia and the
US that indicates that in data drawn from the 3syears or so there is little in the way of a
relation between the return to a stock, or a photfaf stocks, and an estimate of its beta
computed relative to a portfolio of stocks. In athwrds, in data drawn from the last 50
years or so there is little empirical support foremnpirical version of the Sharpe-Lintner
CAPM. This evidence does not indicate that the @hdintner CAPM itself is incorrect but

it does cast considerable doubt on the usefulrfess empirical version of the model.

B.1.2.3. Use by practitioners

The poor empirical performance of an empirical \@r®f the Sharpe-Lintner CAPM is well
known by market practitioners. As a result an erogiversion of the Sharpe-Lintner CAPM
is rarely used and relied upon by market practierwithout significant adjustments being

made to the inputs that the model requires.

We note Grant Samuel in its evaluation of the distoate used to estimate the value of
Envestra states that:

‘Many businesses and investors use relatively extyit“hurdle rates” which do not
vary significantly from investment to investmentloange significantly over time
despite interest rate movements. Valuation is éimase of what real world buyers
and sellers of assets would pay and must thereédlect criteria that will be applied

in practice even if they are not theoretically amt. Grant Samuel considers the rates
adopted to be reasonable discount rates that aegsiwould use irrespective of the
outcome of any particular theoretical mod&f’

While Grant Samuel utilised the CAPM as a starpiogt of their analysis of the return on
equity it cautioned against strictly regarding thtes calculated using the CAPM as inviolate.
Grant Samuel highlighted that:

‘... while the theory underlying the CAPM is rigorathe practical application is
subject to shortcomings and limitations and theiltssof applying the CAPM model
should only be regarded as providing a general guftf

9 Chrétien, Stéphane and Coggins, Franks (201Dst‘6f equity for Energy Utilities: Beyond the CAPNEnergy

Studies Review: Vol. 18: Iss. 2, Article 2, page 20

240 Grant Samuel & Associates Pty LEinancial Services Guide and Independent ExperggdRt to the Independent

Board Sub-committee in relation to the ProposaAB®A Group 3 March 2014, Appendix 3, page 1.

241 Grant Samuel & Associates Pty LEinancial Services Guide and Independent ExperggdRt to the Independent

Board Sub-committee in relation to the Proposal®A Group 3 March 2014, Appendix 3, page 1.
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Incenta in its examination of independent expgrbres did not mechanistically apply the
Sharpe-Lintner CAPM and the following adjustmen&revmade to the mod&¥

= adjustments to the risk-free rate, when the pringaifate was substantially different from
the long-term average;

» adjustments to the market risk premium; and
= the inclusion of additional risk factors.

B.1.2.4. Assessment of the alternate specifications
AER specification

The AER’s specification of the Sharpe-Lintner CARbmMbines a current risk-free rate with
an estimate of th®RP that is predominately determined by referencestwohcal data.

While the current risk-free rate will reflect prélireg market conditions, as required by the
rules?*® an historical estimate of thddRP will not in general be an unbiased estimator ef th
currently prevailingMRP. Thus, as the expert reports of Professors Gregaay\right note,
a combination of a prevailing risk-free rate withlastorical estimate of tHdRP can —
regardless of whether an empirical version of thar@e-Lintner CAPM is true — result in a

downwardly biased estimator for the return on egftiit
Prevailing specification

In estimating the return on equity, the rules regjtiie estimate to have regard to the
prevailing conditions in the market for equity fsft®

The prevailing specification of the Sharpe-Lint@&PM that uses a best estimate of both the
risk-free rate and th®IRP and, as a result, has significant regard to pliegatonditions in
the market.

Long-term average specification

In estimating the return on equity, the rules regthe estimate to have regard to the
prevailing conditions in the market for equity fsfd®

The long-term average specification of the Sharpgrler CAPM uses historical estimates of
both the risk-free rate and tMRP and, as a result, has limited regard to prevailing

242 |ncentalUpdate of evidence on the required return on edfuitsn independent expert repariday 2014, pages 12-22.

243 Clause 6A.6.2(g) of the rules.

244 Gregory A.The AER approach to establishing the cost of equiipalysis of the method used to establish thefrie

rate and the market risk premiy@ctober 2012.

Wright, S.,Review of the risk free rate and cost of equityrestes: A comparison of UK approaches and the AER
October 2012.

245 Clause 6A.6.2(g) of the rules.
245 Clause 6A.6.2(g) of the rules.
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conditions in the market. In other words, undesragtterm average specification of the
Sharpe-Lintner CAPM the expected return on equityafbenchmark efficient TNSP does
not react to changes prevailing market conditiomstead the expected return on equity
changes gradually with changes in the long-termamyeerisk-free rate.

Wright specification

The principle feature of the Wright specificatiditioe Sharpe-Lintner CAPM is that the
return on the market portfolio is independentlyreated from observed historical data.
Implicit in this specification is that the return the market portfolio is invariant to changes
in market conditions. As a consequence the expeetach on equity for a benchmark
efficient TNSP will only move marginally with vatians in the prevailing risk-free rate.

B.1.3. Summary

In estimating the return on equity, the rules reggithe estimate to have regard to the
prevailing conditions in the market for equity fsifd’ Given this requirement we observe
that estimates of the return on equity for a berarkrefficient TNSP:

= generated by the Wright or the long-term averageifipations of the Sharpe-Lintner
CAPM are capable of reacting to changes prevaitiagket conditions; and

» AER'’s specification of the Sharpe-Lintner CAPM thelies on an estimate of thRP
that is predominately determined by reference stohical data will not, in general, be an
unbiased estimator of the currently prevailMBgP.

As a consequence we recommend that the Shape-ti@&ieM be estimated using
prevailing estimates of the risk-free rate AmidP.

B.1.4. Estimates

An empirical version of the Sharpe-Lintner CAPM dhd three specifications set out in
section B.1.1 generate the three estimates oftinerr on equity shown in Table B.1 below.

247 Clause 6A.6.2(g) of the rules.
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Table B.1
Return on equity estimates using different specif&tions
of the Sharpe-Lintner CAPM

Risk-free Return on
Specification rate Beta MRP equity
AER 4.14% 0.70 6.50% 8.69%
Prevailing 4.14% 0.58 7.26% 8.4%
Long-term 5.11% 0.58 6.50% 8.9%
Wright 4.14% 0.58 7.46%* 8.5%

B.2. Black CAPM

While the theoretical version of the Sharpe-Lint@&PM is an intuitive and attractively
simple theory, it is widely acknowledged that thisréttle empirical support for an empirical
version of the model. In particular, the evidenudicates that an empirical version of the
Sharpe-Lintner CAPM underestimates the mean retfrltav-beta assets and over-estimates
the mean returns of high-beta as$éts.

The poor performance of an empirical version of$harpe-Lintner CAPM prompted Black
(1972) and Brennan (1971) to examine whether théeieould better fit the data if the
assumption that investors can borrow and lendyfraed single rate were relax&d.

Brennan (1971) shows that if the assumption thagstors can borrow and lend freely at a
single rate is replaced by the assumption thatstove can borrow at one risk-free rate and
lend at another lower risk-free rate then the mgpketfolio of all risky assets must be mean-
variance efficien*° If, with these assumptions about an investor'sdwing and lending
opportunities, the market portfolio of all riskysas$s is mean-variance efficient, then the
mean return to an asset will be a positive linaacfion of the asset’s beta computed relative
to the market portfolio of all risky assets and tiean return to a zero-beta asset will lie
between the borrowing and lending rates.

Although three authors contributed to the developnoéthe model, the model is generally
known as the ‘Black’ CAPM. The Sharpe-Lintner CARVa special case of the Black
CAPM in which the zero-beta rate matches a singlefree rate. Put another way, the Black
CAPM is a more general model than the Sharpe-Lim@#AePM.

248 Black, F., Jensen, M., Scholes, The capital asset pricing model: Some empiricaistés Jensen, Michael, (ed.),
Studies in the Theory of Capital Markets, 1972 eges, New York.

249 Black, FischerCapital market equilibrium with restricted borrovgnJournal of Business 45, 1972, pages 444-454.

Brennan, MichaelCapital market equilibrium with divergent borrowiagd lending ratesJournal of Financial and
Quantitative Analysis 6, 1971, pages 1197-1205.

250 Brennan, MichaelCapital market equilibrium with divergent borrowilaend lending ratesJournal of Financial and
Quantitative Analysis 6, 1971, pages 1197-1205.
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B.2.1. Specifications of the Black CAPM

The sole difference between the Black CAPM andstharpe-Lintner CAPM is the inclusion
of an additional parameter, the zero-beta premitim. zero-beta premium is the difference
between the mean return of a zero-beta portfolébtha risk-free rate. The Black CAPM
collapses to the Sharpe-Lintner CAPM when the beta premium has a value of zero.

Australian estimates of the zero-beta premium teen found to be not significantly
different from theMRP.?** So our specification of the Black CAPM incorposatke
assumption that the zero-beta premium is equale®™RP.

Further, we use with the Black CAPM:

= a prevailing risk-free rate; and
= an historical estimate of thdRP.

The prevailing risk-free rate for the 20 busineagsito 31 March 2014 is 4.14 per c&fitin
our opinion the best estimate of the forward logkieturn on the market is 10.3 per cent as
reported by SFG before consideration of imputati@uits>® Adjusting the expected return
on the market for imputation credits results in‘théh imputation credit return” of 11.4%
(ie, 11.4% = 10.3%/0.9032). This results in a plevga MRP of 7.26 per cent (ie, 7.26% =
11.4% - 4.14%).

B.2.2. Assessment of the Black CAPM

In this section we assess our specification oktheirical Black CAPM against our
assessment criteria.

B.2.2.1. Theoretical support

Theoretically, the Black CAPM predicts that the kedportfolio of all risky assets must be
mean-variance efficient. If the market portfolioadff risky assets is mean-variance efficient,
then the mean return to an asset will be a poditiear function of the asset’s beta computed
relative to the market portfolio of all risky asselih addition, with the assumptions that the
Black CAPM makes about an investor’s borrowing Bemdling opportunities, the mean

return to a zero-beta asset will lie between thredvang and lending rates.

251 See:

CEG, Estimation of, and correction for, biases inhergnthe Sharpe CAPM formul&eptember 2008; and

e Lajbcygier, P. and S. M. Wheatle§mn evaluation of some alternative models for pgckustralian stocks
Monash University, March 2012.

22 The risk free rate has been calculated usingniieative mid rates of selected Commonwealth guvent securities

(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS vyield is calculated bgrpulating
bonds TB133 (21 April 2023) and TB137 (21 April 202

253 SFG,Alternative versions of the dividend discount madl the implied cost of equitys May 2014, page 64.
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An empirical version of the Black CAPM typicallyesa portfolio of stocks as a proxy for
the market portfolio of all risky assets. While Black CAPM predicts that the market
portfolio of all risky assets must be mean-variaeffeient, however, the model makes no
prediction about whether the market portfolio afcés alone should be efficient. It follows
that, even were the Black CAPM to be true, theti@idbetween the mean return to an asset
and the asset’s beta computed relative to the mpdolio of stocks alone need be neither
linear nor positive. Further, the Black CAPM does imply that the mean return to an asset
that has a zero beta relative to the market paotfdflstocks must lie between the borrowing
and lending rates.

To summarise, like the Sharpe-Lintner CAPM therstieng theoretical support for the
Black CAPM, however, the applied Black CAPM matkyideparts from the theoretical
version of the model. Specifically, in that the kedrportfolio is estimated by reference to
listed Australian stocks rather than all risky ésse

B.2.2.2. Empirical support
The guidelines involvé™

‘using the Black CAPM theory to inform our equista estimate may mitigate possible low
beta bias.’

The Black CAPM predicts that the mean return tasset that has a zero beta computed
relative to the market portfolio of all risky assetill lie between the borrowing and lending
rates. As we have emphasised, the Black CAPM doesnply that the mean return to an
asset that has a zero beta relative to the madkdblpo of stocks alone must lie between the
borrowing and lending rates. Thus how far the nreturn to an asset that has a zero beta
relative to the market portfolio of stocks sitsrfréhe borrowing rate must be an empirical,
rather than a theoretical matter.

The AER, nevertheless, examines the impact that@er of assumptions about the mean
return to an asset that has a zero beta relatitretmarket portfolio of stocks would have on
the cost of equity for a regulated firfA° In particular, the AER asks what upward adjustment
to the firm’s equity beta one would need to makeaio empirical version of the Sharpe-
Lintner CAPM to deliver the same cost of equity.

An empirical version of the Black CAPM states that:
E@j) =yo + Bi[E@zn) — Vol, 1)

where:

Z = the return to assgtn excess of the risk-free rate;

254 AER, Better regulation - Explanatory statement: Ratesdéirn guideline (Appendices) Decemi2é 3, page 12.
255 AER, Better regulation - Explanatory statement: Ratesdéirn guideline (Appendices) Decemi2én 3, page 71.
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Zm = the return to the market portfolio of stoéksexcess of the risk-free
rate;

B = the beta of assgtelative to the market portfolio of stocks; and

70 = the return to a portfolio that has a zero belative to the market
portfolio of stocks in excess of the risk-free rdket is, the zero-beta
premium.

An empirical version of the Sharpe-Lintner CAPM,the other hand, states that:
E(z;) = BE(z.) (2)
Let 4 aqbe the upwardly adjusted equity beta that will @egbat an empirical version of the

Sharpe-Lintner CAPM will deliver the same cost qfigy as an empirical version of the
Black CAPM. Then from (1) and (2)

Bing =B, +(1-B) E(yr - 3)

The equity beta of a firm whose true equity beta below one must be adjusted upwards if
the zero-beta premium exceeds zero.

The AER concludes that a range for the equity betaregulated utility lies between 0.4 and
0.7 and states th&t®

‘adopting a point estimate around the mid-pointédobe more reasonable if our intention
was to base the allowed return on equity on the@hd.intner CAPM and empirical
estimates alone’

‘we propose to select a point estimate at the drigind of the range considering the
theoretical predictions of the Black CAPM.’

Equation (3) can be used to ascertain what valuthéozero-beta premium will deliver an
adjusted value for the equity beta at the highdradrthe AER’s range of 0.7. Rearranging

(3) yields:
o= [%J E(ry) @)
J

Using (4), the fact that the midpoint of the raimiérom 0.4 to 0.7 is 0.55 and &tRP of 6.5
per cent per annum, it is evident that a valudlferzero-beta premium in per cent per annum
of

26 AER, Better regulation - Equity beta issues pap@ctober 2013, page 53.
AER, Better regulation - Explanatory statement: Rateetfirn guideline (Appendiced)ecember 2013, page 76.
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1- 055

is required to generate an adjusted equity be@a7d.

Having established what value for the zero-betanpren the AER appears to employ, we
now examine whether the empirical evidence suppitsrtshoice.

Estimates of the zero-beta premium produced byiedtutat use long time series of
Australian data are generally larger than the egésof theIRP that the AER has in the
past used.

CEG (2008) uses Australian data from 1974 to 20@iraports estimates of the zero-
beta premium that range between 7.21 per centpema and 10.31 per cent per annum
using various cross-sections of stocks traded eABIX data formed into 10 portfolios
on the basis of past estimates of F&fand

NERA (2013) uses Australian data from 1974 to 284@ reports estimates of the zero-
beta premium that range between 8.74 per centrpemaand 13.95 per cent per annum
using both individual stocks and stocks formed patfolios on the basis of past
estimates of bet&>®

The standard errors attached to the CEG and NER#aes are generally low enough that
one can reject the hypothesis that the zero-betaipm is zero. The standard errors that are
attached to the NERA estimates computed over tieeesample that runs from 1974 to 2012
are low enough that one can reject the hypothkaisthe zero-beta premium lies below 3 per
cent per annum.

Estimates of the zero-beta premium computed frond&t& drawn from a similar period, that
is, the last 50 years or so, are of a similar ntagei For example:

Lewellen, Nagel Shanken (2010) compute estimatéiseozero-beta premium of 8.12 and
11.60 per cent using data from 1963 to 28684ind

Campbell and Vuolteenaho (2004) compute an estiofatee zero-beta premium of 8.28
per cent using data from 1963 to 2G6%..

257

258

259

260

CEG,Estimation of, and correction for, biases inhergnthe Sharpe CAPM formul&eptember 2008.

Estimates that NERA produce using subsets ofiéite are, as one would expect, typically less peegnd so there is
more variation across the estimates. Estimate\ERA produce using data from 1974 to 1993 anthfi®94 to
2012 range from 9.00 to 17.68 per cent per annum.

NERA, Estimates of the zero-beta premium: A report ferEmergy Networks Associatiaiune 2013.

Lewellen, J., S. Nagel and J. Shankkskeptical appraisal of asset pricing testsurnal of Financial Economics,
2008, pages 175-194.

Campbell, J. and T. Vuolteenalgad beta, good betgAmerican Economic Review, 2004, pages 1249-1275.
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Estimates of the zero-beta premium computed frontd&ats drawn from earlier in the 20
century, on the other hand, tend to be somewhatrdwor example:

» Fama and Macbeth (1973) compute an estimate afdifebeta premium of 5.76 per cent
using data from 1935 to 1968 and

= Campbell and Vuolteenaho (2004) compute an estiofdatee zero-beta premium of 2.76
per cent using data from 1929 to 1983;

Australian and US data drawn from the last 50 yeaso indicate that estimates of the zero-
beta premium do not differ significantly from estitas of theMRP. In other words,

Australian and US data drawn from the last 50 yeas®o indicate that estimates of beta
computed relative to the market portfolio of stoblesye not been useful for tracking variation
in returns across stocks.

So our specification of the Black CAPM assumes thatzero-beta premium is equal to the
MRP. In other words, our specification of the Black M will result in the same mean
return for all stocks. This result may appear iraplale, but it merely reflects the inability of
estimates of beta computed relative to the marbefqdio of stocks to track variation in
returns across stocks.

Our specification of the Black CAPM combines loegrh estimates of thdRP and zero-
beta premium with a prevailing risk-free rate, whinay result in significant variation in cost
of equity estimates over time.

As we have already noted, Brailsford, Gaunt andr@i8(2012) find, using Australian data
from 1982 to 2006 and a portfolio of stocks asaxyprfor the market portfolio of all risky
assets, that an empirical version of the Sharp&emCAPM underestimates the returns
required on value stocks and overestimates theneto growth stock€> Thus they find
evidence against the hypothesis that the relattwden an asset's mean return and the
asset’s beta computed relative to the market dartéd stocks is linear.

Similarly, Fama and French (1992) find, in US daten 1963 to 1990, that size and book-to-
market are better predictors of the return to akstban an estimate of the stock’s beta
computed relative to the market portfolio of stackisus they also find evidence against the
hypothesis that the relation between the meanmrétuan asset and the asset’s beta computed
relative to the market portfolio of stocks is linea

So evidence from Australian and US data indicdtasthere are sources of risk that neither
the Sharpe-Lintner nor the Black CAPM capture.

%81 Fama, E and J. MacBefRisk, return, and equilibrium: Empirical testiournal of Political Economy, 1973, pages 607-
636.

262 Campbell, J. and T. Vuolteenaho, Bad beta, g&td, American Economic Review 94, pages 1249-1275.

263 PBrailsford, T., C. Gaunt and M. O'BrieSjze and book-to-market factors in Australastralian Journal of
Management, 2012, pages 261-281.
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B.2.2.3. Use by practitioners

As discussed, evidence of high/low beta bias has peblished by a number of authors in
highly respected financial and economic journals laas been identified in a number of
markets, including the US and Australian markets.

Despite correcting for the high/low beta bias pnése the Sharpe-Lintner CAPM, the Black
CAPM is not a well-accepted financial model thdbignally adopted by market practitioners.

Furthermore, Incenta examined the five lowest Batas/projects from its sample of 20 that
used a 10-year risk-free rate time horizon, whiatl &in average equity beta of 0.77. Incenta
found:

‘For this low beta group during the 27 April 201320 April 2014 period the average cost of
equity estimated by independent experts was 11.€gpoé compared with 9.1 per cent
estimated by a mechanistic approach (median val@e® per cent and 8.8 per cent
respectively)264

This finding suggests that market practitionerscamgcerned with the results of Sharpe-
Lintner CAPM for low beta firms/projects.

B.2.3. Summary

The greatest strength of the Black CAPM is its @nhessage tenet that the Sharpe-Lintner
CAPM systemically underestimates the returns onbeta stocks and overstates the returns
on high beta stocks. This finding has been pubdidhea number of authors in highly
respected financial and economic journals. Furtleenthis bias has been found in multiple
markets including the US and Australia.

Importantly, the finding of bias is consistent wikte previous studies by CEG and NERA
where the standard errors attached to the zeroelsétaates are low enough that one can
reject the hypothesis that the zero-beta premiureiis. In addition, the standard errors that
are attached to the NERA estimates computed aventire sample that runs from 1974 to
2012 are low enough that one can reject the hypisthieat the zero-beta premium lies below
3 per cent per annum. In other words, the NERAystigimonstrates that the implied
adjustment to the point estimate of the equity betde by the AER in the guidelines, is also
insufficient to remove the bias.

Empirical estimates of the Black CAPM suggest thatequity beta of a firm is not useful for
determining the required return on the firm’s eguiih other words, the empirical studies into
the Black CAPM demonstrates that one cannot usstmate of the equity beta of a
particular firm to provide a better estimate of thquired return on the firm’s equity than that
derived, simply, from an estimate of the requiretthim on the market.

264 |ncentaUpdate of evidence on the return on equity fronepehdent expert reportslay 2014, page 21.
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B.2.4. Black CAPM estimate

We applied the Black CAPM and estimated the meanmmen equity to be 11.4 per cent for
the period ending 30 March 2014. This has beerutzkd using:

= a prevailing risk-free rate for the 20 businesssday31 March 2014 is 4.14 per céf;

= an expected return on the market (adjusted fomangmvalue of 0.25) of 11.4%6° and

» azero beta value equal to th&P.

B.3. Fama-French three-factor model

The Fama-French three-factor model (FFM) was dgezlan response to the Sharpe-Lintner
CAPM'’s inability to explain the returns earned lnyadl and value stocks.

Contrary to the predictions of the Sharpe-Lintn&P®™ and the Black CAPM, Fama and
French (1992) show that the market value of a 8requity and the ratio of the book value of
the equity to its market value are better predgtdrthe equity’s return than a stock’s equity

beta267,268

Further, Fama and French (1993) show that mearnye@urns can be largely explained by
the extent to which equities are exposed to trae®fs**’

» the excess return to the market portfolio;

285 The risk free rate has been calculated usingniieative mid rates of selected Commonwealth guvent securities

(CGS) (table F16) as reported on the RBA websiteaAnualised 10-year CGS vyield is calculated bgrpulating
bonds TB133 (21 April 2023) and TB137 (21 April 202

This is based on our opinion that the best estirnhthe forward looking return on the market@3lper cent as
reported by SFG before consideration of imputatiaits®®® Adjusting the expected return on the market for
imputation credits results in the “with imputatioredit return” of 11.4% (ie, 11.4% = 10.3%/0.9032%e:

266

SFG,Alternative versions of the dividend discount meatel the implied cost of equjtys May 2014, page 64.

287 Fama, E., French, KThe cross-section of expected retyrdsurnal of Finance 47, 1992, pages 427-465.

268 Kothari, Shanken, and Sloan (1995) suggest tla¢vidence that Fama and French provide may refiggtvorship

bias. In particular, they suggest that selectivekfilling by Compustat may provide the appearanca sironger value
effect than actually exists. Chan, Jegadeesh akadnishok (1995), however, show that selection b@gributes
negligibly to the value effect in Compustat datd &avis (1994) shows that a value effect exis{srexCompustat data
that are free from any survivorship bias.

Chan, L. K. C., Jegadeesh, N., and LakonisholEwhluating the performance of value versus glanstocks: The
impact of selection biagournal of Financial Economics, 1995, pages 286-2

Davis, James LThe cross-section of realized stock returns: Thee@ompustat evidencdournal of Finance, 1994,
pages 1579-1593.

Kothari, S.P., Jay Shanken, and Richard G. Slaanther look at the cross-section of expected stitkns Journal
of Finance, 1995, pages 185-224.

Fama, E., French, KCommon risk factors in the returns to stocks anaidsoJournal of Financial Economics 33, 1993,
pages 3-56.

269

NERA Economic Consulting 94



Cost of Capital for Regulated Electricity Network Appendix B

» the difference between the return to a portfolitiigh book-to-market stocks, ie, value
stocks, and the return to a portfolio of low bookatarket stocks, ie, growth stocks,
described as ‘high minus low’ or HML; and

= the difference between the return to a portfolismiall capitalisation stocks and the
return to a portfolio of large capitalisation steckescribed as ‘small minus big’ or SMB.

The resulting model is known as the FFM, is:
ER)=R +b[ER,) - R]+hHML+s SME
where
by, hj ands are the slope coefficients from a multivariateresgion of; on Ry, HML

andSMB

We note that the AER states that there is no urspeeification for the FFN° This is
incorrect, and that while there are many multiv@rimodels which utilise additional risk
factors to the Sharpe-Lintner CAPM there is onlg &ifrM.

It is helpful to note that mean returns in the F&not depend on a firm’s actual size and
book-to-market ratio. Rather, mean returns depena stock’s exposure to the three factors
set out above. For example, a company that haghabmiok-to-market ratio will not
necessarily earn higher returns on average bedassevalue stock — it will only earn
higher returns on average if it has high expostoréise three Fama-French factéfs.

B.3.1. Specification of the FFM
Application of the FFM requires the specificatidrseven parameters:

= the risk-free rate;

= three betas — a market beta, an HML beta and an B&f& and

= three risk premiums — tHdRP, an HML premium and an SMB premium.

We rely on the recent report by SFG who have cootd the Fama French factor premiums
(SMBandHML) according to the process adopted by Brailsforalid and O’Brien (2012a).
That is:

= large stocks are those that in aggregate, com@@igeer cent of the market capitalisation;
= small stocks are all listed stocks not definechagd;

= value stocks are defined as stocks in the tdpp@@centile of the book-to-market value;
and

270 AER, Better Regulation — Explanatory Statement RateetififR Guideline (Appendice)ecember 2013, page 19.

271 Koller, Tim, Marc Goedhart and David Wess#laluation: Measuring and managing the value of canigs 2005,

McKinsey.
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= growth stocks are defined as stocks in the bottéfhpercentile of the book-to-market
value.

The Australian SMB and HML factor premiums arerastied from monthly data from
January 1985 to February 2044 SFG find that the mean value ®MBis —0.43% and the
mean value foHML is 9.97%"3 Furthermore, consistent with our estimates forharpe-
Lintner CAPM and Black CAPM in our opinion the bestimate of the forward looking
MRP (with imputation credits) is 7.26%67

These findings are consistent with those previotegprted by NERA; namely, that
empirical evidence supports the proposition that:

= there is a persistent and statistically significaaltie risk premium in Australia; and
» there may be size premium in Australia.

Furthermore, SFG estimate the Fama-French thraerfhetas for benchmark efficient TNSP
using the nine Australian comparable firm§'fs:

= b 0.48;
* 5 0.03;and
= h 0.30.

The resulting estimate of the return on equityddrenchmark efficient TNSP using the FFM
is 10.6 per cent, ie:

E(RJ-) =R +bj[E(Rn) - Rf] +thML+SjSME
10.6% = 4.14% + 048x[11.4% — 4.14%] + 003x [-043%] + 0.30x [997%]
B.3.2. Assessment of the FFM

B.3.2.1. Theoretical Support

A stock’s price will depend on the cash flows tthegt stock is expected to provide and on the
rate at which the market will discount the caslw#oSo the cross-section of stock prices
should contain useful information about the crasstien of mean returns to stocks. A stock
whose price is low is, all else constant, a stobkse mean return is likely to be high. A
stock whose price is high is, all else constastpak whose mean return is likely to be low.

212 SFG,The Fama-French model3 May 2014, page 37.
23 SFG,The Fama-French model3 May 2014, page 37.
274 See section B.2.1 of this report.

#5  NERA, The Market, Size and Value Premiymhsne 2013.

276 SFG,The Fama-French model3 May 2014, Table 3: Panel C, page 39.
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A stock’s price, however, will also depend on fastiike the number of shares of the stock
that are outstanding. A stock’s price, for exampld, fall by approximately one half when a
two-for-one stock split is executed. For this regdmancial ratios in which price sits either
in the denominator or numerator are more likelyragk variation across stocks in mean
returns than are prices that have not been saalsahne way.

Ball (1978) emphasises that financial ratios mayvigle information about the cross-section
of mean returns to stocks not provided by estimaté®ta®’’ Similarly, Berk (1995)
emphasises that the market value of a firm’s equey provide information about the cross-
section of returns to stocks not provided by estimaf beta?’® Fama and French (1992)
show that the market value of a firm’s equity anel tatio of the book value of the equity to
its market value do not just provide informatiorabthe equity’s return not provided by an
estimate of the equity’s beta, but they provideinfation whereas the estimate does’fibt.

If there are factors besides the return to the etg&rtfolio of stocks that are pervasive, then
the Arbitrage Pricing Theory (APT) of Ross (19768 dicts that the additional risks
associated with the factors should be pritdThe intuition behind the APT is that investors
will be rewarded for risks that are pervasive dreytcannot diversify away but will not be
rewarded for risks that are idiosyncratic and thay can diversify away. If investors were
not rewarded for bearing pervasive risks, arbitr@geortunities would arise.

Fama and French (1993) argue, therefore, that:

‘... if assets are priced rationally, variables ttaat related to average returns, such
as size and book to market equity, must proxydositivity to common (shared and
thus undiversifieable) risk factors in return®?

The mean excess returns to the 25 portfolios,Rhata and French form on the basis of size
and book-to-market, range from 4.7 per cent peuanto 12.6 per cent per annum while
estimates of their Sharpe-Lintner betas range fd@rto 1.4. So the evidence that Fama and
French provide indicates that an empirical versibthe SL CAPM cannot describe the data
that they assemble. Instead, as Cochrane (200dfspmit, the evidence that Fama and
French provide indicates that, to rule out nearti@tye opportunities, their three-factor
modelmustbe approximately true. Cochrane states that:

‘extremely high Sharpe ratios for the residuals {dduwave to be invoked for the
[Fama-French] model not to fit well. Equivalentlyiven the average returns and the
failure of the CAPM to explain those returns, themuld be near-arbitrage

277 Ball, R.,Anomalies in relationships between securities'dgeind yield surrogatedournal of Financial Economics,

1978, pages 103-126.

278 Berk, J.A critique of size-related anomalijeReview of Financial Studies, 1995, pages 275-286.

2% Fama, Eugene and Kenneth Freridie cross-section of expected returdmurnal of Finance 47, 1992, pages 427-465.

280 Ross, StephefThe arbitrage theory of capital asset pricjrlpurnal of Economic Theory 13, 1976, pages 341-36

281 Fama, Eugene and Kenneth Frer@bmmon risk factors in the returns to stocks anadsoJournal of Financial

Economics 33, 1993, pages 3-56.
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opportunities if value and small stocks did not extmgether in the way described by
the Fama-French modef®* 283

The Sharpe ratio is the ratio of the return to dfplio that one can expect to receive relative
to the return that one would receive were one & he risk to the risk, measured by standard
deviation of return, which one must bear in holding portfolio.

To summarise, we consider that the FFM has a raeé®itheoretical underpinning that is
comparable to those of empirical versions of thargé-Lintner CAPM and Black CAPM.

B.3.2.2. Empirical Support

The empirical evidence provides more support ferRRM than for an empirical version of
the Sharpe-Lintner CAPM.

» The FFM does a better job of explaining the sampan returns from 1982 to 2006 to
25 Australian portfolios formed on the basis oksand book-to-market value than does
an empirical version of the Sharpe-Lintner CAF¥.

» The Fama-French model does a better job of expigitiie sample mean returns from
1963 to 1990 to 25 US portfolios formed on the dasisize and book-to-market value
than does an empirical version of the Sharpe-LinG&PM 2%°

However, there is also some empirical evidenceratjfine FFM. Lajbcygier and Wheatley
(2009) and Lewellen, Nagel and Shanken (2010) peoevidence using Australian and US
data, respectively, that the FFM will tend to uresdtimate (overestimate) the return required
on a low-market-beta (high-market-beta) st&tk.

Another important observation of particular impaxa to the estimation of the return on
equity for a benchmark efficient TNSP is the evidethat, for the regulated energy utility
sector in the US over a 30-year period (1980 t®20be FFM provides a better estimate of

22 The emphasis is Cochrane’s.

Cochrane, John HAsset pricingPrinceton University Press, 2001, page 442.

283 Of course, for an investor to be able to takeddiantage of an arbitrage opportunity requiresitirestor face no short

sale constraints. Whereas the Black CAPM, howeeguiresall investors face no short-sale constraints, forethebe
no arbitrage opportunities it is only necessary someinvestors face no short-sale constraints. Thes#sumptions
necessary for there to be no arbitrage opportsnéie less restrictive than the assumptions negessahe Black
CAPM to hold.

284 PBrailsford, T. C, Gaunt and M. O'BriaBize and book-to market factors in Austrafastralian Journal of

Management, 2012, pages 261-281.

285 Fama, Eugene and Kenneth Frer@bmmon risk factors in the returns to stocks anadgoJournal of Financial

Economics 33, 1993, pages3-56.

286 | ajbcygier and Wheatleyyn evaluation of some alternative models for pdckustralian stocksMonash University,

20009.

Lewwellen, J., Nagel, S., and Shanken Al Skeptcial appraisal of asset pricing tesksurnal of Financial Economics,
2010, pages 175-194.
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the return on equity than does the Sharpe-Lintd®I@.2%” Over this period the FFM errors

are only about half the size of their CAPM coungetp, and so are not statistically significant
at conventional (5 per cent) levels.

In other words, the FFM provides a better explamator observed returns on US energy
utilities because, like their Australian countetpathe equities of regulated US energy
businesses appear to have a positive exposure kMh factor?®® Since the FFM rewards
an exposure to thdML factor, the FFM provides a better fit to the data.

We note that this finding is consistent with thasede by Chrétien and Coggins who
conclude that:

‘... the Fama-French model and the Adjusted CAPMbaité able to provide costs of
equity that are not significantly different fromethistorical ones.

The Fama-French model and the Adjusted CAPM aréspectified for this purpose
as they reduce considerably tbgtimation errors. These models could thus be
considered as alternatives to the CAPM in the BgRisk Premium method employed
by regulatory bodies to obtain the risk-return rad@ship for the fairness to

investors' criterion.?°

Fama and French (1996) show that their three-fantudel is unable to explain the
continuation of returns that Jegadeesh and Titrh883) document® As Fama and French
(2004) later point out, however, since momentushisrt-lived, this deficiency of the model
is largely irrelevant when it comes to estimating tost of equity™*

While an empirical version of the Sharpe-LintnerM uses three parameter estimates, the
FFM uses seven parameter estimates. As a redintagss of the cost of equity that use the
Fama-French model are likely to be less precise éséimates that use an empirical version

27 gee:

*« NERA, Cost Of Equity - Fama-French Three-Factor Mqd&ligust 2009, pages 22-26; and

*« NERA, Jemena Access Arrangement Proposal for the NSWN&agorks: AER Draft Decisioi9 March 2010,
pages 33-34.

288 While there is insufficient financial data to emthke a similar analysis of regulated Australitilities, US data

provide a strong foundation from which to concltidat the Fama-French three-factor model providestter estimate
of the return on equity for a regulated energy mhess.

29 Chrétien, Stéphane and Coggins, Franks (201Dst‘6f equity for Energy Utilities: Beyond the CAPNEnergy
Studies Review: Vol. 18: Iss. 2, Article 2, page 20

20 Fama, Eugene and Kenneth Frerihltifactor explanations of asset pricing anomali@dsurnal of Finance, 1996,
pages 55-84.

Jegadeesh, N. and S. Titm&eturns to buying winners and selling losers: legtions for stock market efficiency
Journal of Finance, 1993, pages 65-91.

291 Fama, E. and K. Frenchhe Capital Asset Pricing Model: Theory and evidedournal of Economic Perspectives,
2004, pages 25-46.
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of the Sharpe-Lintner CAPKF? Estimates that use an empirical version of thefgha

Lintner CAPM, on the other hand, are more likelyp&obiased. NERA (2013) shows that the
costs of using an empirical version of the SharjpgAler CAPM are likely to outweigh the
benefits of using an empirical version of the Skdtmtner CAPM for stocks that have a
positive exposure to the HML factor — as is theedas regulated energy utilities>

B.3.2.3. Use by market practitioners

We note that SFG provides a thorough summary ofisieeof the FFM®* SFG highlight that
the FFM was one of the main reasons for ProfesanraFbeing awarded the 2013 Nobel
Prize in Economic&” The Economic Sciences Prize Committee (the Corae)ittites the
FFM in its background paper explaining the basiglie award noting that:

‘...the classical Capital Asset Pricing Model (CAPMior which the 1990 prize was
given to William Sharpe — for a long time providedasic framework. It asserts that
assets that correlate more strongly with the magdseé whole carry more risk and
thus require a higher return in compensation. llae number of studies,
researchers have attempted to test this propositldare, Fama provided seminal
methodological insights and carried out a numbetests. It has been found that an
extended model with three factors — adding a stoniarket value and its ratio of
book value to market value — greatly improves th@amatory power relative to the
single-factor CAPM modef®®

In respect of the contribution of the FFM to mangedctice and investment analysis the
Committee note:

...following the work of Fama and French, it has beewstandard to evaluate
performance relative to “size” and “value” benchrmia, rather than simply
controlling for overall market returns”

292 The precision of a random variable is the reaplof its variance. This definition, standardhe statistics literature,

differs from the Oxford Dictionary definition of @cision which is:
‘accuracy or exactness.’
In statistics a precise estimator can be exacinagturate.

Davidson, R. and J. G. MacKinndastimation and inference in econometriGxford University Press, Oxford, 1993,
page 144.

Fowler, F.G. and H.W. FowlePocket Oxford DictionaryOxford University Press, Oxford, 1966, page 623.

293 NERA, The Fama-French three-factor model: A refmrthe Energy Networks Association, October 2013

294 SFG,The Fama-French model3 May 2014, pages 17-22.

295 Formally, the Sveriges Riksbank Prize in EconoStiences in Memory of Alfred Nobel.

2% Economic Sciences Prize Committee, 2013, Undeulig Asset Prices, page 3.

297 Economic Sciences Prize Committee, 2013, Undeulsig Asset Prices, page 44.
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Further, the Committee notes that that the FFMsedwcommonly by professional investors
in guiding portfolio decisions and evaluating invesnt performance, as well as by
academics.

In their overall conclusion on the contributionfe#ma’s work to the area of asset pricing the
Committee note:

We now know that asset prices are very hard toipteder short time horizons, but
that they follow movements over longer horizons, thia average, can be forecasted.
We also know more about the determinants of thesesection of returns on different
assets. New factors — in particular the book-tokeaivalue and the price-earnings
ratio — have been demonstrated to add significatatihe prior understanding of
returns based on the standard CABT.

SFG also note that Fama-French three factor meddso an accepted tool in practice. SFG
highlight evidence of the study of the FFM - inchgirationale, development and
implementation in practice — a mandatory part ef@hartered Financial Analyst (CFA)
certification in both Australia and the US.

Finally, SFG highlight that the Fama-French thi@etér model has also been used in US
courts to estimate the cost of equity. In 2003 ntfeelel was used to estimate the cost of
equity for a bank. In adopting the model the judgemmented that:

The advantage of using that formula is that it @pés to better account for certain
factors that explain equity return than does thigioal CAPM. These factors include
the relationship of market returns to underlyingpkovalue, which is a proxy that,
among other things, helps capture the risk assediatith possible insolvency and
other problems in highly leveraged firms. Althoulga Fama-French three factor
CAPM is not wholly accepted, neither is the ori¢iGAPM itself. By better factoring
in the real risks of leverage, the Fama-French nhadetures useful data that
contributes to a more reliable and real-world co§tapital®®®

B.3.3.  Summary

In Australia there is strong empirical evidencesupport for the existence of the value risk
premium. A finding of a statistically significanale risk premium has been found in
numerous recent studies including by:

» SFG inits report entitle@ihe Fama-French modedated 13 May 2014;

= NERA in its report entitledhe Market, Size and Value Premiymated June 2013; and

» Brailsford, Gaunt and O’Brien in its article pulbled in the Australian Hournal of
Management (August 2012) entitl&ize and book-to-market factors in Australia

298 Economic Sciences Prize Committee, 2013, Undeulig Asset Prices, page 46.

299 Union lllinois v. Union Financial Group, 847 A.340 (Del. Ch. 2004), cited by SFG at:
SFG,The Fama-French model3 May 2014, page 22.
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Each of these studies finds a risk factor that khoat exist if the Sharpe-Lintner CAPM
were true. The implication of finding a statistigadignificant value risk premium is that the
Sharpe-Lintner CAPM will underestimate the requiredirn for firms/projects that have a
positive exposure to this risk factor.

The two studies that explicitly examine the expesafran Australian regulated energy
network to the Fama-French risk factors both fimdience that suggest a benchmark
efficient TNSP has an economically significant igsiexposure to the value risk factor. As
a result, the FFM is likely to better explains éxpected equity returns of a benchmark
efficient TNSP than the Sharpe-Lintner CAPM.

Furthermore, FFM better explains the returns froenregulated energy utility sector in the
US over a 30-year period (1980 to 2009) than doesSharpe-Lintner CAPNE Over this
period, the FFM model errors are only about hadfslze of their CAPM counterparts, and so
are not statistically significant at conventiortalper cent) levels.

In other words, the FFM provides a better explamator observed returns on US energy
utilities because, like their Australian countetpathe equities of regulated US energy
businesses appear to have a positive exposure i@the riskactor’*

This finding is also consistent with those madeChyétien and Coggins who conclude that:

‘... the Fama-French model and the Adjusted CAPMbaité able to provide costs of
equity that are not significantly different fromethistorical ones.

The Fama-French model and the Adjusted CAPM aréspecified for this purpose
as they reduce considerably thgtimation errors. These models could thus be
considered as alternatives to the CAPM in the BgRisk Premium method employed
by regulatory bodies to obtain the risk-return tadaship for the fairness to

investors' criterion. %2

In our opinion, the FFM provides a less biasedvest of the return on equity as compared
with the Sharpe-Lintner CAPM, although there igdevice suggesting that, like the Sharpe-

300 See:

NERA, Cost Of Equity - Fama-French Three-Factor Mqd&ligust 2009, pages 22-26; and

NERA, Jemena Access Arrangement Proposal for the NSWN&agorks: AER Draft Decisioi9 March 2010,
pages 33-34.

301 while there is insufficient financial data to enthke a similar analysis of regulated Australitilities, US data

provide a strong foundation from which to concltidat the Fama-French three-factor model providestter estimate
of the return on equity for a regulated energy mhess.

302 chrétien, Stéphane and Coggins, Franks (201Dst‘6f equity for Energy Utilities: Beyond the CAPNEnergy

Studies Review: Vol. 18: Iss. 2, Article 2, page 20
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Lintner CAPM, the FFM underestimate the returnbte-beta companie¥> However, one
consequence of the FFM being a more complex medbht more parameters must be
estimated and so its estimates are less precise.

B.3.4. Fama-French three-factor estimate

In section B.3.1 we specified the Fama French thaemr model for a benchmark efficient
TNSP which resulted in a return on equity of 1026 gent.

B.4. Dividend growth model

The DGM is not strictly a financial model, but ratta mathematical procedure that equates
an assets current price with the present valuatafd cash flows derived from the ownership
of that asset. In the context of stocks, the DGMages a stock’s price with the present value
of its future dividends.

The DGM provides a direct estimate of the forwaroking mean return while, in contrast,
the Sharpe-Lintner CAPM, the Black CAPM and the Rdfrench three-factor model
provide indirect estimates of the forward lookieguired return.

B.4.1. Specification of the DGM

The DGM is based on the idea that the price obeksbr a portfolio must equal the present
value of the expected stream of dividends it waly fin the future. As Easton, Taylor, Shroff
and Sougiannis (2002) and Berk and deMarzo (206inx put, the DGM is thus based on the
principle that there should be no arbitrage oppitis in an efficient capital markéf?

SFG have developed a version of the DGM that implesia process whereby growth
reverts to a sustainable level over time, and lhaslata determining the sustainable growth
rate. In other words, the SFG technique jointlyneates the growth rates and the return on
equity.

SFG use this technique to first estimate the exoeaturn on the market portfolio and the
market risk premium. In order to estimate the pileaxgareturn on equity for the listed
Australian energy network businesses SFG use tlwaviag process:

= esstimate theisk premium for each of the 99 half year observations pemajito the
Australian energy network businesses;

303 Lewellen, J., S. Nagel and J. Shankieskeptical appraisal of asset pricing testsurnal of Financial Economics,

October 2008.
304 Berk, J. and P. deMarzo, Corporate finance, Beaksldison-Wesley, 2007, pages 246-256.

Easton, P., G. Taylor, P. Shroff and T. Sougianhising forecasts of earnings to simultaneously extngrowth and
the rate of return on equity investmedburnal of Accounting Research 40, 2002, pa@e 66

See also:

Rubinstein, M.The valuation of uncertain income streams and ti@ny of options Bell Journal of Economics, 1976,
pages 407-25.
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= calculate theisk premium ratio for Australian energy network businesses to thekata
risk premium; and

= apply therisk premium ratio to the prevailing market risk premium to derive tisk
premium for the Australian energy network businssse

SFG finds that the average risk premium ratio %&f’° Furthermore, SFG calculates that
(before imputation credit) return on the market@s3 per ceni®® Together with our
prevailing risk-free rate of 4.14 per cent, theultasg (before imputation credit) market risk
premium is 6.16 per cent. As a result, the estichatpiity premium for a benchmark efficient
TNSP is 5.79 per cent above the prevailing risk-fiae of 4.14 per cent. This leads to an
estimate (before imputation credit) return on ggfot a benchmark efficient TNSP of 9.93
per cent. With a gamma value of 0.25 this resalts ieturn on equity for a benchmark
efficient TNSP of 11.4 per cent.

B.4.2. Assessment of the DGM

There are a number of different specificationshefDGM ranging from the simple and
constrained to the more complex and less resteictiWe examine two specifications. We
examine:

» the model that SFG employ which imposes relatifely restrictions; and
= the simpler but more restrictive model that IPARMpdoys.

B.4.2.1. Theoretical Support

The DGM is based on the principle that there shbeldo arbitrage opportunities in an
efficient capital market and so, unlike the Sharpgner CAPM and Black CAPM, the
model does not require that one make assumptiang abvestor behaviour. Also, unlike the
Sharpe-Lintner CAPM and Black CAPM, the DGM doestnegjuire that one make an
assumption about the extent to which capital market integrated internationally. These
characteristics of the DGM make it an attractivedelavith which to estimate the cost of
equity.

The DGM, on the other hand, produces a single astiof the cost of equity that is a
complicated average of the costs of equity oventhd year and over all future years. As a
result, estimates generated by the DGM can undieast or overestimate the cost of equity
prevailing in any one year — although the estimakesild on average over time be
unbiasedg‘.o7

305 SFG,Alternative versions of the dividend discount madel the implied cost of equitys May 2014, page 64.
306 SFG,Alternative versions of the dividend discount madel the implied cost of equitys May 2014, page 64.
307 Lally, M., The dividend growth modeVictoria University of Wellington, 4 March 2013.
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B.4.2.2. Empirical Support

The DGM, like the Sharpe-Lintner CAPM and Black QWRequires one use data for which
good proxies are difficult to find. Practical agaliion of the Sharpe-Lintner CAPM and the
Black CAPM requires one collect a series of retuonthe market portfolio of all risky assets
but these data do not exist. The DGM requires fstscof long-term dividend growth and
long-term analyst forecasts are difficult to findkhough estimates of what the market
believes long-term growth to be can be backed botawket prices.

A one-stage DGM assumes that dividends will groskefimitely at a constant rate. A two-
stage DGM assumes that dividends will grow for mbar of years at rates forecast by
analysts and then, immediately thereafter, grovefindely at a constant rate. A three-stage
DGM assumes that dividends will grow for a numbleyears at rates forecast by analysts,
slowly revert over some period to a long-term @dtgrowth and then, from that point
onwards, grow at the long-term rate.

Each of these versions of the DGM requires a lengitrate of growth for dividends. One
approach to finding a long-term growth is to usehistorical time series of real dividend
growth, or perhaps, in addition, real gross domegstduct growth, together with forecasts
of inflation, to construct a forecast of long-tegnowth for dividends. A second approach,
pioneered by Easton, Taylor, Shroff and Sougia(2062) and extended by Fitzgerald, Gray,
Hall and Jeyaraj (2013), is to use market pricesottstruct an estimate of long-term
growth3%®

The first method suffers from the problem of papimts in the regulatory process facing
incentives to manipulate estimates of long-ternwgino There is uncertainty about what
constitutes a reasonable value for long-term rvédehd growth. While this uncertainty may
not pose a significant problem for an investor whishes to use the DGM for his or her own
purposes, it may pose a problem for the regulatorgess. A participant that seeks to
produce an estimate of the cost of equity thaigh may find a relatively high estimate of
long-term growth attractive because a high estiméltegenerate a correspondingly high
estimate of the cost of equity. Similarly, an ington that seeks an estimate of the cost of
equity that is low may find a relatively low estiteaf long-term growth attractive because a
low estimate will generate a correspondingly lownaate of the cost of equity.

The second method of estimating long-term growtitigictive because long-term growth is
estimated from currently available market data &edause the process of extracting
estimates from market data is largely mechanicaghility to manipulate estimates of long-
term growth is largely eliminated. Some marketipgrants, of course, must use information
not solely extracted from market prices to foredasg-term growth — otherwise the
information would never find its way into marketqas. Participants to the regulatory
process, however, need not do so.

308 Easton, P., G. Taylor, P. Shroff and T. Sougisnbising forecasts of earnings to simultaneously estngrowth and
the rate of return on equity investmedburnal of Accounting Research 40, 2002, pa§@st5 6.

Fitzgerald, T., S. Gray, J. Hall and R. Jeyddajconstrained estimates of the equity risk premiReview of
Accounting Studies, 2013.
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At the aggregate level, Campbell and Thompson (608 evidence from US data that

simple valuation models can provide better outaofiple forecasts of the return to the

market portfolio in excess of the risk-free ratartlan estimate of the return based on the
sample mean of a series of historical excess refififiThe evidence that Campbell and
Thompson (2008) provide is particularly importastvdelch and Goyal (2008) argue that
providing out-of-sample forecasts of the returthi® market portfolio in excess of the risk-
free rate that can outperform an estimate of themebased on the sample mean of a series of
historical excess returns is difficut?

An alternative to the single-stage valuation medieat Campbell and Thompson (2008) use
is a model in which short-term forecasts of reaid#ind growth are combined with a long-
term assumption about real dividend growth andssamption about the time that it takes
for the short-term to evolve into the long-tef.Li, Ng and Swaminathan (2013) examine
whether a multi-stage model can forecast the exetsm to the market portfolio and find
evidence that is statistically significant thatain at horizons of up to four yeat¥:

B.4.2.3. Use by market practitioners

Discounted cash flow analyses are used universaltyice debt assets and are widely
applied by market practitioners. We also note thatDGM plays a central role in the
financial analysis and regulation of US utilitf&s.

B.4.3. Summary

The DGM is based on the principle that there shbeldo arbitrage opportunities in an
efficient capital market and so, unlike the Sharpdgner CAPM and Black CAPM, the

309 Campbell, J. and S.B. Thompséhedicting excess stock returns out of sample: &athing beat the historical

average? Review of Financial Studies, 2008, pages 1509153

310 Campbell, J. and S.B. Thompséhedicting excess stock returns out of sample: &aything beat the historical

average? Review of Financial Studies, 2008, pages 1509153

Welch, I. and A. GoyalA comprehensive look at the empirical performarfoegoity premium predictiorThe Review
of Financial Studies, 2008, pages 1455-1508.

Campbell, J. and S.B. Thompséhedicting excess stock returns out of sample: &arthing beat the historical
average? Review of Financial Studies, 2008, pages 1509153

311

312 1, Y., D. Ng, and B. SwaminathaRredicting market returns using aggregate impliestof capith Journal of

Financial Economics, 2013.

313 For example, FERC, the New York Public Servicem@ission, the California Public Utilities Commissj the

Florida Public Service Commission and the Texadi®ukility Commission use DGMs to determine théure on
equity. See:

. FERC Order 420, 1985, Federal Register Vol. 50108;

*  FERC,Composition of Proxy Groups for Determining Gas &ibPipeline Return on Equity - Policy Statement
17 April 2008.

* Regulatory Research Associates, New York Rate Gasel, Report, February 10, 2011,

e California Public Utilities Commission, Interim Gpon on Rates of Return on Equity for Test Year00
D0211027; and

* Regulatory Research Associates, Florida Rate Gasal, Report, April 13, 2012.
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model does not require that one make assumptiang avestor behaviour. Also, unlike the
Sharpe-Lintner CAPM and Black CAPM, the DGM doestnegjuire that one make an
assumption about the extent to which capital market integrated internationally. These
characteristics of the DGM make it an attractivedelavith which to estimate the cost of
equity.

The use of the DGM is likely to improve estimatéshe return on equity for a benchmark
efficient TSNP because the DGM:

» s widely adopted by regulators in North Americagttimate the return on equity for
regulated utilities;

» s a model that does not make assumptions aboestiovbehaviour;

= offers an estimate of the cost of equity that ferevailing market conditions because
it relies on prevailing stock prices and forecasitdénd growth rates; and

= provides an independent check on estimates producéte other three models.

The primary drawback of using the DGM is that eati@s derived from it are dependent on
an estimate of the long-term growth rate of dividien

SFG uses a version of the DGM in which growth rs/ey a sustainable level over time and
lets the data determine the sustainable growth Iratether words, SFG jointly estimates the
growth rate and the return on equity.

The advantages of the SFG DGM are:

First, our analysis does not require us to exergisgyement about what are
reasonable long-term growth assumptions or retnsnvestment, which has been a
feature of past submissions and advice in relatodividend growth models. We
allow the data to determine long-term growth ragesl return on investmeft?

Furthermore, the SFG DGM produces estimates ofettugn on equity that are more stable
over time than a technique that assumes constawtlyr This stability over time is
considered by the AER to be a worthwhile attriboitéhe cost of equity for setting the
regulated retur™

B.4.4. DGM estimate

In our opinion, the best estimate of the prevaitietirn on equity for a benchmark efficient
TNSP using the dividend growth models is providgdBG and is 11.0 per cent with a
gamma value of 0.25°

314 SFG,Dividend discount model estimates of the cost oitgdl9 June 2013, page 3.

315 SFG,Alternative versions of the dividend discount madel the implied cost of equitys May 2014, page 48.
316 We have been instructed to adopt a gamma val0e26fand to make an adjustment to the pre-immutatiedit

estimates of the return on equity consistent witsé made by SFG. See:
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B.5. Assessment of other information

Our estimate of the return on equity for a benchnedficient TNSP has regard to two
additional sources of relevant information, ie:

* independent expert valuation reports; and
» the observed required returns on benchmark debt.

B.5.1. Takeover and valuation reports

Independent expert reports are undertaken by exqped corporate advisors and valuers to
provide an unbiased opinion on the merits of a @sepl market transaction such as an
acquisition or merger.

They are prepared by accredited independent expestking within an explicit regime of
regulation, comprising both formal statutory rudesl less formal guidelines, which require
that the experts be accountable for the resultisedaf work. Experts preparing independent
expert reports which express an opinion as requoyethe Corporations Act or ASX Listing
Rules should be experts in their field. Sectiorf the Corporations Act defines an expert as:

‘a person whose profession or reputation gives aut to a statement made
by him or her.?*’

ASIC requires that experts who prepare indepenebguert reports:

a. cannot be associated with certain parties who hdeeests in the transaction for
which the independent expert report is prepared;

b. must disclose certain relevant interests and ogiakiips when preparing reports
required by the Corporations Act; and

c. must hold an Australian financial services licemd¢gch imposes obligations to
manage potential conflicts of interest.

In paragraph 111.128 of Regulatory Guide 111 ASI@ses that it will consider regulatory
action if it considers there are material issuesuathe adequacy and completeness of an
independent expert’s analysis, or if it has consatrout the expert’s independence.
Regulag%ry action may include revocation or susjpensf the independent expert’s
licence:

When providing an opinion on the valuation of tlsset or shares, an independent expert will
normally:

SFG,Dividend discount model estimates of the cost oitgdl9 June 2013, page 37.
317 Section 9Corporations Act 2001
318 ASIC Regulatory Guide 111: Content of expert repdviarch 2011, paragraph 111.128.
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= apply a capitalisation multiple to a current orgpective earnings or cash flow value; or
= undertake a discounted cash flow (DCF) valuation.

Those independent expert reports that undertakéRa\luation can provide useful insights
for an assessment of the return on equity for alaégd business. This is because DCF
valuations require the independent expert to foniewa of the appropriate discount rate for
the businesses. A discount rate is normally eséthasing a WACC which blends estimates
of the cost of equity and cost of debt.

Incenta Economic Consulting (‘Incenta’) lists tlmldwing characteristics of independent
expert reports that suggest that they can prowseéuliinsights for an assessment of the
return on equity for a regulated busin€ss:

— Potential for bias is low- Independent expert reports are produced for gpse that
is unrelated to regulation (and where the expeesgdlittle interests in the regulated
utilities), and there is a regulatory regime applyito the production of such reports
and potential liability to the expert for negligeadvice. We consider that these
features indicate that independent expert repomtsumlikely to be systematically
biased in any direction.

- Robust and transparent methodologylndependent expert reports often underpin
large transactions, typically include a significasgction (or appendix) on the
methodology that has been applied, and are fuipdparent in revealing all the
evidence relied upon and assumptions made.

- Reasonable degree of consensugVhilst the question of how closely clustered are
the opinions of independent expert reports is apigoal question, we note (and this
is discussed further below), that there is, forrapke, evidence of a significant degree
of commonality in the response of independent éxpeithe historically low
Government bond yields in recent years.

- Relevance to regulated businesse¥Vhile there has been a recent independent
expert report relating to Envestra, which providiect evidence on the cost of
equity, there are sufficient independent experoregpto permit trends in the cost of
equity over time to be gauged, which is usefuhfaking inferences as to how the
market average cost of equity (i.e., the requirettim on the market) has changed,
including how costs of equity have changed in retieres with changes to the risk
free rate of return.

In the following sections we outline a number dcfights of the return on equity for a
regulated business that come from:

319 IncentaUpdate of evidence on the required return on edfuityn independent expert repartday 2014, pages 1-2.
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= the report by Grant Samuel in March 2014 on th@gsal by APA Group to purchase
Envestra; and

= the survey of independent expert reports by Incenta
B.5.1.1. Grant Samuel independent valuation of Envestra (2014)

Grant Samuel & Associates Pty Limited (Grant Samias recently published an
independent expert report to Envestra’s IndepenBleatd Sub-committee in relation to the
Proposal by APA Grouf® Envestra is the owner of the largest portfoligia$ distribution
networks in Australia and is one of the compar#&biginesses that the AER has used to
estimate both cost of debt and equity for a benckmfiicient energy networfZ*

The Grant Samuel report employs DCF analysis terdehe a fair value for Envestra. As a
result, this report provides a timely independestingate of the cost of equity for an
Australian regulated energy network. In our opinithris independent expert valuation report
provides highly relevant information of the preuadl conditions in the market for equity
funds.

In estimating the discount rate Grant Samuel fathad*>

= the prevailing cost of debt was 7.0 per cent, uisdubth the high and low WACC
scenarios; and

= a debt/equity ratio of 35-45% equity and 55-65%tdeds appropriate;

Grant Samuel utilised the CAPM as the starting fioiiits analysis to determine the return
on equity, but noted that:

‘The reality is that any cost of capital estimatentodel output should be treated as a
broad guide rather than an absolute truth. The adstapital is fundamentally a
matter of judgement, not merely a calculation.his tontext, regard was also had to
other methods such as the implied cost of equiggdth@n the Gordon Growth Model
(or perpetuity formula), market evidence that sigéhat equity investors have
substantially repriced risk since the global finadcrisis and the fact that interest
rates are at low levels by comparison with histakigorms.’

Consistent with our assessment of the Sharpe-Lii@Aé¢M in appendix B.1.1, Grant
Samuel noted that:

320 Grant Samuel & Associates Pty LEinancial Services Guide and Independent ExperggdRt to the Independent
Board Sub-committee in relation to the ProposaPB®A Group 3 March 2014.

%21 AER, Better Regulation — Explanatory Statement RateettdifR Guideline (Appendiced)ecember 2013, page 47; and
AER, Better Regulation — Explanatory Statement RateetdifR Guidelinge December 2013, page 143.

%22 Grant Samuel & Associates Pty LEInancial Services Guide and Independent Experépdi to the Independent
Board Sub-committee in relation to the ProposaPB®A Group 3 March 2014, Appendix 3.
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‘... while the theory underlying the CAPM is rigorahe practical application is
subject to shortcomings and limitations and theutssof applying the CAPM model
should only be regarded as providing a general guid

Further, Grant Samuel had regard to the approamtoped in the guidelines but described it
as giving:

‘... a misleading impression of the precision abobats, in reality, a relatively
crude tool of unproven accuracy [The Sharpe-Lint@&PM] that gives, at best, a
broad approximation of the cost of capital.’

With these considerations in mind, Grant Samuelrbgdrd to the following information on
the prevailing return on equity:

= the CAPM results in estimates of between 7.8 pet aed 8.4 per cent;

= DGM estimates (using a simple Gordon growth modetomparable busines$és
suggest estimates of between 9.0 and 11.3 per cent;

= anecdotal information suggests that equity investawve repriced risk since the global
financial crisis and using a 1 per cent increagbé@éMRPto 7.0 per cent, which increases
the cost of equity estimate to between 8.4 angh&tcent?

= that global interest rates are depressed refletimgery substantial amounts of liquidity
being pumped into many advanced economies whiaghgastainable and that some
academics/valuation practitioners consider a “ndised” risk-free rate of 5 per cent
should be used, which results in an estimate ofédet 8.6 and 9.0 per cefit:and

= analysis of recent research reports on Australmities involved in the energy
infrastructure sector (i.e. APA Group, Envestra,EUGroup, Spark and SP AusNet)
indicates that brokers are currently adopting coseqjuity capital in the range 8.5-11.2%,
with a median of 9.6%.

On the basis of this information, Grant Samuelkstdlat:

‘Having regard to these matters and the calculatiget out above, Grant Samuel’s
judgement is reasonable discount rates to appbjisoounted cash flow analysis for
regulated energy assets in current market conditiould be anywhere in the range
6.5-8.0%.°%°

323 Comparable businesses used by Grant Samuel @IUET Group; SP AusNet; APA and Spark Infrastrce:

324 NERA has calculated this range by substitutireghtistorical MRP of 6.0 per cent with the higher RBf 7.0 per cent.

325 NERA has calculated this range by substitutirggtevailing risk free rate of 4.2 per cent with thormalised” rate of

5.0 per cent.

326 Grant Samuel & Associates Pty LEInancial Services Guide and Independent Experépdi to the Independent

Board Sub-committee in relation to the ProposalB®A Group 3 March 2014, Appendix 3, page 9.
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A WACC range of 6.5-8.0 per cent corresponds torglied cost of equity range of between
9.5 per cent and 11.8 per céfitNotwithstanding the opinion that current marketditions
suggest a WACC range of 6.5-8.0 per cent, for tirpgse of valuing Envestra, Grant
Samuel adopt a discount rate of between 6.5-7.@qydr This implies a cost of equity range
of between 9.5 per cent and 9.6 per ¢éht.

Grant Samuel’s estimates of the return on equitgatdnclude any adjustment for dividend

imputations®*® As a consequence, assigning a value of gamma&5frésults in a cost of

equity estimate used by Grant Samuel to value Erave$ between 10.5 per cent and 10.6
30

per cent

To summarise, an investment decision has been aweding to a gamma-adjusted return
on equity of 10.5 per cent to 10.6 per cent. Thisansistent with the return on equity
estimated under our recommended approach, 10 &péer

B.5.1.2. Incenta survey of independent expert reports

Incenta has been engaged by TransGrid to updat®psestudies on the usefulness of
independent expert reports to the issue of themretm equity on the estimation methods and
outcomes used by independent exp?r’ts.

Incenta notes that the two previous studies thes laaalysed the evidence of independent
expert reports both concluded that:

‘independent experts are not constrained by the@haintner CAPM, but rather
begin with this model and make adjustments thatrdoemed by alternative market-
based information sources, additional analysis prafessional judgement.’

Further, both previous studies found that the fie&rn on equity adopted by independent
experts differed from results from a ‘mechanisgipplication of the CAPM with th&*?

327 NERA has calculated the implied cost of equityttmmbasis of the cost of debt 7.0 per cent, with:
« the lower bound cost of equity estimate correspanth the lower WACC estimate of 6.5% and a geaning5%
equity; and

« the upper bound cost of equity estimate correspgninge to the upper WACC estimate of 8.0% anelaigg
of 45% equity.
328 NERA has calculated the implied cost of equitytimm basis of the cost of debt 7.0 per cent, with:
« the lower bound cost of equity estimate correspanth the lower WACC estimate of 6.5% and a geaning5%
equity; and

« the upper bound cost of equity estimate correspgninge to the upper WACC estimate of 7.0% aneaaing
of 45% equity.

2% Grant Samuel & Associates Pty LEInancial Services Guide and Independent Experépdit to the Independent

Board Sub-committee in relation to the ProposaB®A Group 3 March 2014, Appendix 3, pages 9-10.
30 That is,10.5% = 2% while 10.6% = 5.

331 IncentaUpdate of evidence on the required return on edfuitsn independent expert repariday 2014.
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= Ernst & Young (November 2012) concluded that inezkpeports undertaken in the first
six months of 2012 ‘the difference in the prevajlimarket cost of equity implied by
independent experts and the AER’s implied market obequity is therefore 2.2
percentage points’; and

=  SFG (June 2013) concluding that in in the perioenfrll1 October 2012 to 26 April 2013
that independent experts applied an average opldi3 per cent over the return on equity
implied by a mechanistic application of the Sharpener CAPM.

Incenta in updating these studies observed a nuafl@amples where independent experts
expressed reservations about the mechanistic afiphs of the Sharpe-Lintner CAPM.
Grant Samuel in its independent expert report ostralian Infrastructure Fund statétf

‘Valuation is an estimate of what real world buyardd sellers of assets would pay
and must therefore reflect criteria that will bepdied in practice even if they are not
theoretically correct. Grant Samuel considers thtes adopted to be reasonable
discount rates that acquirers use irrespectivenefautcome of any particular
theoretical model...

In selecting the discount rate range, we utilideel tapital asset pricing model
(‘CAPM’), as the starting point in our analysis determine a cost of equity. However,
it is easy to credit the output of models with aqgision it does not warrant. The

reality is that any cost of capital estimate or rabdutput should be treated as a
broad guide rather than as an absolute truth. Tostof capital is fundamentally a
matter of judgement, not merely of calculationthis context, regard was also had to
other methods such as the implied cost of equigd@n the Gordon Growth Model
(or perpetuity formula), market evidence that sigggehat equity investors have
substantially repriced risk since the global finaicrisis and the fact that interest
rates are at low levels in comparison with histatinorms.’

Incenta examine all 185 independent expert repeléased during the period 27 April 2013
to 20 April 2014. Incenta examines all 185 indepsmaxpert reports released during the
period 27 April 2013 to 20 April 2014. Incenta fsithat 19 independent expert reports
undertake an assessment of the cost of equity hwhatuded 20 individual cost of equity
estimates. Analysis of these reports showstat:

» in the application of the Sharpe-Lintner CAPM, th&urn on the market is on average 0.2

per cent higher than a mechanistic applicatiomefrhodel, ignoring any additional uplift

for ‘alpha’;>*®

332 |ncentaUpdate of evidence on the required return on edfuitsn independent expert repariday 2014, pages 2.

333 Grant Samuel (7 December, 201R2Hependent Expert Report on Australian InfrastuetFund Appendix 1, p.1
cited by Incentalpdate of evidence on the required return on edfuitsn independent expert repartday 2014, page,
13.

334 IncentalUpdate of evidence on the required return on edfuitsn independent expert repariday 2014, page 4.

335 Incenta define a mechanistic application of tharBe-Lintner CAPM as one that uses the prevaiisigfree rate and a
MRP of 6 per cent.
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= that the required return on equity is 1.9 per ¢tegiier than a mechanistic application of
the Sharpe-Lintner CAPM;

= that the five lowest beta firms/projects, which laadaverage beta of 0.77, had an average

uplift in the cost of equity of 2.8 per cent conguhto a mechanistic application of the
Sharpe-Lintner CAPM; and

= that the independent expert applied a cost of g@ii®.5 per cent for Envestra (2014),
which was an uplift of 0.8 per cent compared toexlnanistic application of the Sharpe-
Lintner CAPM.

Further, Incenta noted that independent expertrtepmiversally ignore any impact of
imputation credits on valuation, and so in effemlg a gamma of zer° Ascribing any
positive value to gamma would require a furtheifutd the cost of equity estimates.

B.5.2. Comparison to Return on Debt

The AER’s rate of return guidelines propose totasespread between debt and equity
returns as a relative indicator and note tfiat:

‘... if the return on equity does not exceed therretun debt, we may consider the
foundation model input parameter estimates. Ingl@sumstances, we may also
reconsider the foundation model itself.’

In our opinion, information on the prevailing cotialns for the market for equity funds can
also be inferred from observed bond yields. Itdaayally accepted that returns on equity
should be higher than returns on debt, becauseéydtplders bear significantly more risk, ie,
the financial claims of equity holders rank behihdt of debt holders.

In other words, the return required by equity inges must be greater than the return
required by debt holders. We note that previoustyAER has indicated that comparisons
between the relative cost of debt and equity shbaldonsidered with caution to take
account of'*®

= promised versus expected returns; and
* pre—tax versus post—tax returns.
For the following reasons the concerns raised byAMER have no foundation and

comparisons between the relative cost of debt gadyeprovide highly pertinent information
on the required return on equity for a benchmatfikieht TNSP.

Firstly, while the AER is correct in stating thaetreported debt yield is a promised yield
rather than an expected yield, the regulated reiorequity allowance is also a promised

336 IncentaUpdate of evidence on the required return on edfuitsn independent expert repariday 2014, page 7.
337 AER, Better Regulation — Explanatory Statement RateetdifR Guideline Appendix), December 2013, page 33.
338 AER, Access arrangement final decision Envestra Ltd 202,3Part3: Appendicesviarch 2013, page 66.
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yield. This is, because the WACC is a promisedamo¢xpected, rate of return. To the extent
that there is a risk that regulated firm will ddfaan its debt obligations neither the debt nor
equity investors will receive the allowed returnaebt and equity allowances. In other words,
the expected return that equity and debt investdrbe less than the WACC due to the risk
of default.

Furthermore, we note the return on debt is caledlaly reference to a defined credit rating,
ie, a Standard & Poor’s credit rating of BBB+. Thigdit rating standard grades the risk of
default by the firm/bond issue. Consequently, titeegase in the observed yield can be
attributed to debt investors requiring greater cengation for risk rather than an increase in
the risk of default (which would trigger a downgiraglin the credit rating).

Secondly, the issue of measuring debt on a prés&ais and equity on a post—tax basis is
unnecessarily distracting. This is because theyaisals not from the business’ perspective
but from the perspective of the providers of defat aquity finance. That is, the analysis
below measures the relative return required by dettequity holders.

Following the sub-prime mortgage crisis that beigamid-June 2007, a number of banks
realised losses and write downs as asset pricdeened™>° The resulting funding problems
raised concerns about the risk of bank failure andl5 September 2008, the investment
bank Lehman Brothers filed for bankruptcy. FurtheiSeptember 2008, two United States
Government-sponsored enterprises that guarantegdage pools were placed in
conservatorship, Merrill Lynch was sold to BankAafierica and the US government took
over 80 per cent of the equity in AR

These events led to a global loss of confidencesamarked increase in the pricing of risk.
For example, a recent report by Grant Samuel sthgd*

‘...the market upheaval since 2007 has seen a reyyiof risk by investors...’

Figure B.1 below illustrates the stark peak in ggbmiums from late 2008 to mid- 2009 and
the increase in the pricing of risk in the post-G&Tiod.

339 Bank for International SettlemenBiS 79th Annual Repqr29 June 2009, page 16.

340 CEG,Rate of Return and the Averaging Period Under theddal Electricity Rules and Lawlanuary 2008, page 31.

341 Grant Samuel & Associates Pty Limitédnancial Services Guide and Independent Exper¢pdgt to the Independent

Board Sub-committee in relation to the ProposaPB®A Group.3 March 2014, Appendix 3, page 2.
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Figure B.1

The premium on the nominal yield of 10-year BBB-ra¢d debt securities over the
nominal yield of 10-year Commonwealth Government Swrurities from January 2005 to
March 2014%*2

Appendix B

10.00%

9.00%

8.00%

7.00%

6.00%

5.00%

N\

4.00%
A\ I\_A
3.00%

4

y s

VA\'\.__I\/\.‘
N

N~

2.00% A / Y

== BBB premium on CGS

e pre-GFC average e Post-GFC average

T ]
1 1
1 1
N~ T ;
Pu—— 1 1
1.00% ~— i 1
1 GFC_
| €—> |
0.00% T T T T T T T T T
January-05 January-06 January-07 January-08 January-09 January-10 January-11 January-12 January-13 January-14

Source: Reserve Bank of Australia

The premium of BBB corporate bonds yields over@ia&S yield averaged 158 basis points in
the pre GFC period. In contrast, the premium of Bi®Bporate bonds yields over the CGS
yield has increased to an average of 315 basisioinhe post GFC period. In other words,
we have observed that, in the post GFC period, idgbstors require an additional debt risk
premium of over 150 basis points compared to tkeG#C period.

Given the rise in the pricing of risk in the delankets following the GFC, we would expect
to see a commensurate, if not larger, increadeeiptemium required by equity investors.

The long-term historical avera@#RPis 6.5 per cent, so a firm with an equity bet®.gf

would have an equity premium of 4.55 per cent. @aommended estimate of the expected
return on equity is 10.5 per cent, which impliesegnity premium of 6.36 per cent.
Therefore, our recommended estimate of the retnraquity implies an equity premium that
is approximately 180 basis points higher than eimg/{term historical equity premium for a

firm with an equity beta of 0.7.

A 180 basis point increase in the equity risk preamis consistent with our expectation that
the equity risk premium in the post GFC period \wdlve increased by a commensurate, if

not larger, amount than the debt risk premium.

342 RBA, Statistical Table F3 Non-financial corporate bond yields
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Furthermore, the insufficiency of the AER’s proptseasonable range on the return on
equity (estimated for the 20 days to 31 March 2@k4) also be demonstrated when it is
compared to the premium (over the 10-year CGS ymmiolvided to BBB corporate debt.

Figure B.2
AER reasonable range and point estimate of the reta on equity premium
and the debt risk premium on BBB bonds
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Figure B.2, illustrates that a significant portioithe AER’s reasonable range for the return
on equity premium falls below the allowed risk prem for BBB corporate debt. It is
completely inconsistent with the core principlegioancial economics that the premium
required by equity investors could fall below thequired by debt investors. In our opinion,
the magnitude of the observed debt risk premiumahestnates that the AER’s assessment of
the return on equity in the guidelines is flawed.

We note that the FERC removes low end return oityegstimates that are within 100 basis
points of the average yield on public utility bormler a six month period** The average
yield on BBB corporate bonds reported by the RBA.I7 per cent:* while the reasonable
range adopted in the guidelines results in a rémge 6.14 per cent to 9.39 per cent and a
point estimate of 8.69 per cent for the 20 daysrend1 March 2014. As a result, if the
FERC were to have regard to prevailing debt yiatdspuld reject any estimate of the return
on equity that is below 8.17 per cent. In otherdgoiover 60 per cent of the AER’s
reasonable range would be rejected by the FER@rassonably low.

343 Order on Transmission Rate Incentives and FormutteRRroposal126 FERC 61,281 (27 March 2009), paragraph
84.

344 This average has been calculated over the sixtmdrom November 2013 to March 2014, using 10-&BB non-
financial corporate bond yields, as reported byRB® in statistical Table F3.
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Finally, we note that, when valuing Envestra in 8ta2014, Grant Samuel implicitly adopts
a return on equity of 10.5 per cent, which is samhsally higher than that provided by the
guidelines.

In contrast, our recommended approach has regastitnates derived from more than one
financial model and, as a result, reduces the extenhich the bias in the Sharpe-Lintner
CAPM, or any one model, affects the estimate ofetigected return on equity.
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Our ref: LIZC\RIJR\O2 3002 0887 Ashurst Australia
Partner; Liza Carver Level 36, Grosvenor Place
Direct line: +61 2 9258 5897 225 George Street
Email: liza.carver@ashurst.com Sydney NSW 2000
Contact: Richard Robinson, Senior Assoclate Australia
Direct line: +61 7 3259 7219
Email: richard.robinson@ashurst.com GPO Box 9938
Sydney NSW 2001
Australia
27 May 2014

CONFIDENTIAL & PRIVILEGED

Tel +61 2 9258 6000
Fax +61 2 9258 6999
DX 388 Sydney
www.ashurst.com

Greg Houston

NERA Economic Consulting
201 Sussex Street

Sydney NSW 2000

Dear Greg

Letter of engagement

This letter confirms your engagement in relation to TransGrid's allowed rate of return in respect of
TransGrid's revenue proposal for the regulatory control period commencing on 1 July 2015, but
including the transitional year commencing on 1 July 2014 (Proposal).

1.

SCOPE OF ENGAGEMENT

You are engaged by TransGrid to provide advice in relation to calculating the allowed rate
of return to be used in the determination of TransGrid's allowed revenue for the regulatory
control period commencing on 1 July 2015, but including the transitional year commencing
on 1 July 2014 and any other associated regulatory issues that Ashurst Australia may
instruct you. In particular, you are engaged by TransGrid to prepare a written expert
report on the allowed rate of return for submission to the Australian Energy Regulator as
part of TransGrid's Proposal.

Your written expert report should recommend an allowed rate of return for TransGrid that
achieves the national electricity objective in section 7 of the National Electricity Law (NEL)
and the allowed rate of return objective in clause 6A.6.2(c) of the National Electricity Rules
(NER) having regard to the provisions of the NER for the regulatory control period
commencing on 1 July 2015, but including the transitional year commencing on 1 July
2014. In recommending an allowed rate of return, your report should:

(a) advise on the connection between the allowed rate of return objective in clause
6A.6.2(c) of the NER and the national electricity objective;

(b) advise on the level of gearing that should be applied in determining the allowed
rate of return;

(c) advise on the return on debt that should be applied in determining the allowed rate
of return and, in particular, advise on the application of the transition mechanism
for the return on debt in the Rate of Return Guidelines published by the Australian
Energy Regulator (AER) in December 2013 (Guidelines) identifying any
differences in the approach for determining the return on debt from the Guidelines
and the reasons for those differences; and

AUSTRALIA BELGIUM CHINA FRANCE GERMANY HONG KONG SAR INDONESIA (ASSOCIATED OFFICE) ITALY JAPAN PAPUA NEW GUINEA
SAUDI ARABIA SINGAPORE SPAIN SWEDEN UNITED ARAB EMIRATES UNITED KINGDOM UNITED STATES OF AMERICA

Ashurst Australia (ABN 75 304 286 095) is a general partnership constituted under the laws of the Australian Capital Territory carrying on practice
under the name "Ashurst” under licence from Ashurst LLP. Ashurst LLP is a limited liability partnership registered in England and Wales, and is a
separate legal entity from Ashurst Australia. In Asia, Ashurst Australla, Ashurst LLP and their respectlve affiliates provide legal services under the
name "Ashurst”, Ashurst Australia, Ashurst LLP or their respective affiliates has an office in each of the places listed above.
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(d) advise on the return on equity that should be applied in determining the allowed
rate of return identifying any differences in the approach for determining the return
on equity from the Guidelines and the reasons for those differences.

Your report should address the questions identified above having regard to the alternative
formulations of the "benchmark efficient entity" for the purposes of the application of the
transition mechanism for the return on debt set out in the Guidelines being:

(a) a benchmark efficient entity formulated to mimic the outcomes of a competitive
market; and

(b) a benchmark efficient entity formulated to mimic the efficient financing practices of
an entity subject to the previous regulatory regime.

In addition, your report should assume a gamma value of 0.25 and you should adjust your
return on equity estimates by dividing by 0.9032 where appropriate.

The purpose of your advice is to enable Ashurst Australia to provide legal advice to
TransGrid in relation to the determination of TransGrid's allowed revenue for the next
regulatory control period commencing on 1 July 2015, but including the transitional year
commencing on 1 July 2014.

2. BACKGROUND

TransGrid is the owner, operator and manager of the high voitage electricity network in
New South Wales and the Australian Capital Territory. As such, TransGrid is a
transmission network service provider (TNSP) regulated under the NEL and the NER.

Chapter 6A of the NER sets out rules for the economic regulation of prescribed
transmission services and negotiated transmission services provided by TNSPs. This
regime requires the AER to determine the revenue allowed to be earned by TransGrid for
prescribed transmission services during each regulatory year, in accordance with the post
tax revenue model, described in Chapter 6A of the NER for each regulatory control period.
In addition, a pricing methodology, negotiating framework and negotiated transmission
service criteria must also be determined by the AER. The process for making a
transmission determination is set out in Part E of Chapter 6A of the NER.

Chapter 6A was amended on 29 November 2012 by the National Electricity Amendment
(Economic Regulation of Network Service Providers) Rule 2012 No 9 (Rule Change). The
current transmission determination for TransGrid expires on 30 June 2014 and it will be
the first TNSP for which a transmission determination will be made under Chapter 6A
following the Rule Change (along with Transend Networks Pty Ltd, the TNSP in Tasmania).

TransGrid has a right to apply to the Australian Competition Tribunal (Tribunal) for merits
review of a "reviewable regulatory decision" under section 71B of the NEL. The scope of
and process for a merits review of a reviewable regulatory decision is set out in Division
3A of Part 6 of the NEL. The transmission determination that the AER is required to make
in relation to TransGrid's revenue is a "reviewable regulatory decision"” amenable to
review.
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DOCUMENTS

Background documents

We will provide you with relevant documents required in the course of your engagement.

Documents provided by TransGrid

If TransGrid provides any documents directly to you, we would be grateful if you let us
know as soon as possible in the interests of ensuring that legal professional privilege is
maintained (where appropriate).

TERMS OF ENGAGEMENT

The key terms of your engagement are as follows.

(a)

(b)

(c)

(d)

(e)

()

(9)

You will provide your services as an independent expert for the purpose of assisting
us to provide legal advice in relation to the determination of TransGrid's allowed
revenue for the next regulatory control period commencing on 1 July 2015, but
including the transitional year commencing on 1 July 2014,

You will provide your services through, and with the resources available to you at
NERA. We understand that you have recently resigned from NERA and that you
have been contracted by NERA separately to complete this work. You will be
personally available to provide advice in this matter.

You must not accept any other appointment or retainer to provide assistance or
services to any other party in relation to this matter or the events surrounding this
matter. You must at all times avoid any real or apparent conflict of interest
between TransGrid's interests in relation to this matter and the interests of any
other person.

You confirm that you have disclosed to us all information that is material to your
engagement as an expert in this matter, including but not limited to:

(i) the nature of any services that NERA is currently providing, or may have
previously provided, to TransGrid to the extent relevant to this engagement;

(ii) any holding of securities in TransGrid or any of its related bodies corporate
that are held by you or your immediate family or any company in which you
or a member of your immediate family has a material financial interest; and

(iii)  your qualifications and experience, in so far as they are relevant to this
matter.

You will tell us about any matters of the sort listed above that arise, become known
to you or significantly change after the date of this letter.

All communications (including reports) which you are to provide to us pursuant to
this letter must be in the form and manner we advise you from time to time.

We acknowledge that your own opinions in relation to testimony or work-product
are your opinion and not those of NERA, its other employees or affiliates.

Remuneration

TransGrid will pay you for time spent on this matter in accordance with the instructions of
TransGrid or Ashurst Australia, at the rates separately agreed between you and TransGrid.
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Confidentiality

TransGrid requires you to agree to keep strictly confidential all Confidential Information
disclosed to you during the course of your engagement on this matter. This obligation
survives the conclusion of your engagement under this letter.

You acknowledge that the Confidential Information is secret, confidential and of value to
TransGrid, and its unauthorised use or disclosure may significantly damage TransGrid's

business.
You agree that you must:
(a) keep the Confidential Information secret and confidential at all times;

(b) not disclose, directly or indirectly, any Confidential Information to any person other
than Ashurst Australia, TransGrid or Counsel engaged by us for the purpose of the
possible proceedings in the Tribunal, unless you have prior written consent from
TransGrid;

(c) not use the Confidential Information other than for the purpose of carrying out your
engagement in accordance with this letter and our instructions; and

(d) ensure that each person to whom you disclose Confidential Information with the
prior permission of TransGrid, including each member of your staff working with
you in connection with this engagement, makes the same acknowledgment, agrees
to comply with, and does comply with, (a), (b) and (c) above.

Nothing in this document prohibits the disclosure of information where:

(a) that disclosure is required by law (you will give us notice of any such requirement
as soon as practicable after learning that it may apply, and will co-operate with any
efforts by us or TransGrid to remove or restrict the legal requirement); or

(b) at the time of the disclosure the information is in the public domain (unless the
information or material came into the public domain through a breach by any

person of a confidentiality obligation, including a breach by you of the terms of this
letter).

Intellectual Property Rights
You agree:

(a) that TransGrid retains all Intellectual Property Rights in any Materials which may be
disclosed to you in the course of your engagement; and

(b) to transfer to TransGrid all Intellectual Property Rights in any Materials created by
you in the course of your engagement.

Return of Confidential Documents

On request by TransGrid, you must:

(a) return to TransGrid any documents or other Materials containing Confidential
Information, or, if they are in electronic form, erase or destroy them and provide

evidence of erasure or destruction to the satisfaction of TransGrid; and

(b) provide to TransGrid or destroy any Materials created by you in connection with this
engagement that contain Confidential Information, or, if they are in electronic form,
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erase or destroy them and provide evidence of erasure or destruction to the
satisfaction of TransGrid.

B INTERPRETATION

In this letter:

(a)

(b)

(c)

Confidential Information includes all information in any form or medium relating
to TransGrid, which is disclosed to you by TransGrid or its officers, employees,
advisers or agents, any brief or other Materials we send you, any communication
we have with you (whether alone or with others) about this matter but does not
include any information which you can show:

0] is in the public domain, otherwise than as a result of a breach of the
contents of this letter; or

(i) is already known to you prior to the disclosure or which is subsequently
known to you as a result of disclosure by another source which was not, to
the best of your knowledge, subject to any agreement for confidentiality.

Intellectual Property Rights means all present and future rights conferred by
statute, common law or equity in or in relation to copyright, trade marks, designs,
patents, circuit layouts, plant varieties, business and domain names, inventions and
confidential information, and other results of intellectual activity in the industrial,
commercial, scientific, literary or artistic fields whether or not registrable,
registered or patentable. These rights include:

(i) all rights in all applications to register these rights;

(ii) all renewals and extensions of these rights; and

(iii)  all rights in the nature of these rights, such as moral rights.

Materials means works, ideas, concepts, designs, inventions, developments,
improvements, systems or other material or information, created, made or
discovered by you (either alone or with others and whether before or after the date

of this document) in the course of your employment or as a result of using the
resources of TransGrid or in any way relating to any business of TransGrid.

Please indicate your acceptance of these terms by signing the enclosed duplicate of this letter in
the space provided, and then returning it to us.

Yours faithfully

%[\M L/dwﬁw&é letter acknowledged;

Ashurst Australia Signed:

229242107.01
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Appendix D. Curriculum Vitae

Greg Houston

Partner

Houston Kemp

PO Box Q933

Queen Victoria Building

Sydney NSW 1230

Tel: +61 417 237 563

E-mail: greg.houston@houstonkemp.com
Website: www.houstonkemp.com

Overview

Greg Houston is a founding partner of the firm xpert economists, Houston Kemp. He has
twenty five years’ experience in the economic asialpf markets and the provision of expert
advice in litigation, business strategy, and polmyntexts. His career as a consulting
economist was preceded by periods working in anfifed institution and for government.

Greg has directed a wide range of competition, leggy and financial economics
assignments during this consulting career. His warkhe Asia Pacific region principally
revolves around the activities of the enforcemamd gegulatory agencies responsible for
these areas, many of whom also number amongstliaigsc In his securities and finance
work Greg has advised clients on a number of sgesirclass action, market manipulation
and insider trading proceedings, as well as on asapital estimation. On competition and
antitrust matters he has advised clients on mexjearance processes, competition
proceedings involving allegations of anticompeétsonduct ranging from predatory pricing,
anti-competitive agreements, anti-competitive bimgdaind price fixing. Greg also has deep
experience of infrastructure access regulationargtand intellectual property and damages
valuation.

Greg’s industry experience spans the aviation, ta@es, building products, cement, e-
commerce, electricity and gas, forest productsingramedical waste, mining, payments
networks, petroleum, ports, rail transport, retgj)i scrap metal, securities markets, steel,
telecommunications, thoroughbred racing, wasteqssiog and water sectors.

Greg has acted as expert witness in valuatiortrasttiand regulatory proceedings before the
courts, in various arbitration and mediation preess and before regulatory and judicial
bodies in Australia, Fiji, New Zealand, the Philipgs, Singapore, the United Kingdom and
the United States.
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Greg was until recently a Director of the globainfi of consulting economists, NERA
Economic Consulting where, for twelve years he egron its United State Board of
Directors, for five years on its global Managem€oimmittee and for sixteen years as head
of its Australian operations. Greg also serveshen@ompetition and Consumer Committee
of the Law Council of Australia.

Qualifications
1982 UNIVERSITY OF CANTERBURY, NEW ZEALAND
B.Sc. (First Class Honours) in Economics

Prizes and Scholarships

1980 University Junior Scholarship, New Zealand

Career Details

1989-2014 NERAEcoNOMIC CONSULTING

Director (2000-2014), London, United Kingdom (198%97), and
Sydney, Australia (1998-2014)

1987-89 FAMBROS BANK , TREASURY AND CAPITAL MARKETS
Financial Economist, London, United Kingdom
1983-86 THE TREASURY, FINANCE SECTOR POLICY

Investigating Officer, Wellington, New Zealand
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Project Experience

Regulatory Analysis

2013

2012-13

2012-13

2012

2012

201112

201¢-12

Actew Corporation
Interpretation of economic terms

Advice on economic aspects of the draft and firgisions of the Independent
Competition and Regulatory Commission in relatiomhie price controls applying to
Actew.

Gilbert + Tobin/Rio Tinto Coal Australia
Price review arbitration

Analysis and expert reports prepared in the corgkan arbitration concerning the
price to be charged for use of the coal loadingifies at Abbott Point Coal
Terminal.

Ashurst/Brisbane Airport Corporation
Draft access undertaking

Advice, analysis and expert reports in the condéthe preparation of a draft access
undertaking specifying the basis for determinirigrayear price path for landing
charges necessary to finance a new parallel rumivByisbane airport.

King & Wood Mallesons/Origin Energy
Interpretation of economic terms

Expert reports and testimony in the context ofgiadireview proceedings before the
Supreme Court of Queensland on the electricityilnetee determination of the
Queensland Competition Authority.

Contact Energy, New Zealand
Transmission pricing methodology

Advice on reforms to the Transmission Pricing Meliiogy proposed by Electricity
Authority.

Energy Networks Association
Network pricing rules

Advice and expert reports submitted to the AustraiEnergy Market Commission on
wide-ranging reforms to the network pricing rulgplging to electricity and gas
transmission and distribution businesses, as peapbyg the Australian Energy
Regulator.

QR National
Regulatory and competition matters

Advisor on the competition and regulatory mattersluding: a range of potential
structural options arising in the context of thevgtisation of QR National's coal and
freight haulage businesses, particularly thoseéngyis the context of a ‘club

Appendix D

ownership model’ proposed by a group of major coiale owners; and an assessment

of competitive implications of proposed reformsatress charges for use of the
electrified network.
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2007-11
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2010-11

2010
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Orion New Zealand Ltd, New Zealand
Electricity lines regulation

Advisor on regulatory and economic aspects of tif@ementation by the Commerce
Commission of the evolving regimes for the regolatdf New Zealand electricity
lines businesses. This role has included assistaitike¢he drafting submissions, the
provision of expert reports, and the giving of exgxidence before the Commerce
Commission.

Meridian Energy, New Zealand
Undesirable trading situation

Advice to Meridian Energy on the economic interptiein and implications of the
New Zealand electricity rule provisions that defare‘'undesirable trading situation’
in the wholesale electricity market.

Ausgrid
Demand side management

Prepared a report on incentives, constraints atidrapfor reform of the regulatory
arrangements governing the role of demand side geament in electricity markets.

Transnet Corporation, South Africa
Regulatory and competition policy

Retained to advise on the preparation of a whifeepan future policy and
institutional reforms to the competitive and regoitg environment applying to the
ports, rail and oil and gas pipeline sectors oftBdfrica.

Minter Ellison/lUNELCO, Vanuatu
Arbitral review of decision by the Vanuatu regulata

Expert report and evidence before arbitrators ange of matters arising from the
Vanuatu regulator’s decision on the base pricepflyaunder four electricity
concession contracts entered into by UNELCO and/draiatu government. These
included the estimation of the allowed rate of metncluding its country risk
component, and the decision retrospectively togotinaccount events from the prior
regulatory period.

Powerco/CitiPower
Regulatory advice

Wide ranging advice on matters arising under thimnal electricity law and rules,
such as the framework for reviewing electricitytdimition price caps, the treatment
of related party outsourcing arrangements, an ¢xpport on application of the
AER’s efficiency benefit sharing scheme, the pagrpplication of total factor
productivity measures in CPI-X regulation, and agements for the state-wide roll
out of advanced metering infrastructure.

Sydney Airports Corporation
Aeronautical pricing notification

Wide ranging advice on regulatory matters. Thisudes advice and expert reports in
relation to SACL'’s notification to the ACCC of suastial reforms to aeronautical
charges at Sydney Airport in 2001. This involvied &nalysis and presentation of
pricing principles and their detailed applicatitimough to discussion of such matters
at SACL's board, with the ACCC, and in public cdtetion forums. Subsequent
advice on two Productivity Commission reviews apart charging, and natifications
to the ACCC on revised charges for regional aigline

Industry Funds Management/Queensland Investment Cgoration
Due diligence, Port of Brisbane

Retained to advise on regulatory and competitiottermlikely to affect the future
financial and business performance of the Portreftiane, in the context of its sale
by the Queensland government.
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2007

2006-07

2006
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New Zealand Electricity Industry Working Group, New Zealand

Transmission pricing project

Advice to a working group comprising representatifrem lines companies,
generators, major users and Transpower on potémieibvements to the efficiency
of New Zealand's electricity transmission pricimgaagements.

GDSE, Macau
Electricity tariff reform

Advice to the regulator of electricity tariffs inddau on a series of potential reforms
to the structure of electricity supply tariffs.

Auckland International Airport Limited, New Zealand
Aeronautical price regulation

Advice and various expert reports in relation ke teview by the Commerce
Commission of the case for introducing price cdratcAuckland airport; a
fundamental review of airport charges implemente@d07; and the modified
provisions of Part IV of the Commerce Act concegniine economic regulation of
airports and other infrastructure service providers

Western Power
Optimal treatment and application of capital contributions

Advice on the optimal regulatory treatment of calptontributions, taking into
account the effect of alternative approaches affigaregulatory asset values, and
network connection by new customers.

TransGrid
National electricity market and revenue cap reset

Regulatory advisor to TransGrid on a range of issresing in the context of the
national electricity market (NEM), including: thea@omics of transmission pricing
and investment and its integration with the whdiesmergy market, regulatory asset
valuation, the cost of capital and TransGrid's 2684enue cap reset by the ACCC.

Johnson Winter & Slattery/Multinet
Review of outsourced asset management contracts

Expert report developing a framework for asses#iegrudence of outsourcing
contracts in the context of the Gas Code, and atialy the arrangements between
Multinet and Alinta Asset Management by referer@thtit framework.

Ministerial Council on Energy
Review of Chapter 5 of the National Electricity Rués

Advice on the development of a national framewarkdonnection applications and
capital contributions in the context of the NatibB&ectricity Rules.

Ministerial Council on Energy
Demand side response and distributed generation ieatives

Conducted a review of the MCE’s proposed initidioraal electricity distribution
network revenue and pricing rules to identify timplications for the efficient use of
demand side response and distributed generatiefebtricity network owners and
customers.

Ministerial Council on Energy
Electricity network pricing rules

Advice on the framework for the development of ithigal national electricity
distribution network pricing rules, in the contestthe transition to a single, national
economic regulator.
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2004-05

2004

200z-04

2001-03
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Minister for Industry
Expert Panel

Appointment by Hon lan Macfarlane, Minister for Uredry, Tourism and Resources,
to an Expert Panel to advise the Ministerial CouoiEnergy on achieving
harmonisation of the approach to regulation ofteigty and gas transmission and
distribution infrastructure.

Australian Energy Markets Commission
Transmission pricing regime

Advice to the AEMC on its review of the transmissi@venue and pricing rules as
required by the new National Electricity Law.

Essential Services Commission of Victoria
Price cap reviews

Wide ranging advice to the Essential Services Casion (formerly the Office of the
Regulator-General), on regulatory, financial amdtegic issues arising in the context
of five separate reviews of price controls/accessngements applying in the
electricity, gas distribution, ports, rail and wagectors in Victoria. This work
encompassed advice on the development of the Caiomis work program and
public consultation strategy for each review, dimssistance with the drafting of
papers for public consultation, the provision demal papers and analysis on
specific aspects of the review, drafting of decigiocuments, and acting as expert
witness in hearings before the Appeal Panel antb¥ian Supreme Court.

Ministerial Council of Energy
Reform of the National Electricity Law

Retained in two separate advisory roles in relatiotine reform of the institutions and
legal framework underpinning the national energykets. These roles include the
appropriate specification of the objectives aneé mkking test for the national
electricity market, and the development of a harisghframework for distribution
and retail regulation.

Johnson Winter Slattery, ETSA Utilities
Price determination

Advice on a wide range of economic and financisiés in the context of ETSA
Utilities” application for review of ESCOSA'’s detemation of a five year electricity
distribution price cap.

Deacons/ACCC
Implementation of DORC valuation

Prepared a report on the implementation of a casett DORC valuation, for
submission to the Australian Competition Tribumatonnection with proceedings on
the appropriate gas transportation tariffs forMtemba to Sydney gas pipeline.

Natural Gas Corporation, New Zealanc
Gas pipeline regulation

Advisor in relation to the inquiry by the Commei@emmission into the case for
formal economic regulation of gas pipelines. Thig iincluded assistance with the
drafting of submissions, the provision of expepais, and the giving of evidence
before the Commerce Commission.

Rail Infrastructure Corporation
Preparation of access undertaking

Advised on all economic aspects arising in the @r@jon of an access undertaking
for the New South Wales rail network. Issues agsitluded: pricing principles
under a ‘negotiate and arbitrate’ framework, agakiation, efficient costs, capacity
allocation and trading, and cost of capital.
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Clayton Utz/TransGrid
National Electricity Tribunal hearing

Retained as the principal economic expert in thEeapbrought by Murraylink
Transmission Company of NEMMCO'’s decision that B@rid’s proposed South
Australia to New South Wales Electricity Intercootte was justified under the
national electricity code’s ‘regulatory test'.

SPI PowerNet
Revenue cap reset

Advisor on all regulatory and economic aspectsRif BowerNet's application to the
ACCC for review of its revenue cap applying fronmdary 2003. This included
assistance on regulatory strategy, asset valuatithe context of the transitional
provisions of the national electricity code, dnadtiand editorial support for the
application document, and the conduct of a “dewitigocate’ review.

Corrs Chambers Westgarth/Ofgar
Economic interpretation of the gas code

Provision of expert report and sworn testimonyhie matter of Epic Energy v Office
of the Independent Gas Access Regulator, befor8ulpeeme Court of Western
Australia, on the economic interpretation of cerfalirases in the natural gas
pipelines access code.

NERA Economic Consulting
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HOUSTONKEMP

Economists

Appendix D

Sworn Testimony, Transcribed Evidencess

2013

2012

2011

2010

Expert evidence before the Supreme Court of &tioria on behalf of Maddingley Brown
Coal in the matter of Maddingley Brown Coal v Environment Protection Agency of
Victoria

Expert reports, sworn evidence, Melbourne, 12 Aug043

Expert evidence before the Federal Court on behalff Modtech v GPT Management and
Others
Expert reports, sworn evidence, Melbourne, 27 M2@13

Expert evidence before the Supreme Court of @ensland on behalf of Origin Energy
Electricity Ltd and Others v Queensland CompetitionAuthority and Others
Expert reports, sworn evidence, Brisbane, 3 Dece2®2

Expert evidence before the Federal Court orethalf of the Australian Turf Club and
Australian Racing Board in the matter of Bruce McHugh v ATC and Others
Expert report, transcribed evidence, Sydney, 12l@n@ctober 2011

Expert evidence in arbitration proceedings beforel von Doussa, QC, on behalf of Santos
in the matter of Santos and Others v Government adBouth Australia
Expert report, transcribed evidence, Adelaide, 3&é&ptember 2011

Expert evidence before a panel of arbitrators on éhalf of UNELCO in the matter of
UNELCO v Government of Vanuatu
Expert report, transcribed evidence, MelbourneMaBch and 21 April 2011

Expert evidence before the Federal Court on behalff ActewAGL in the matter of
ActewAGL v Australian Energy Regulator
Expert report, sworn evidence, Sydney, 17 March201

Deposition Testimony in Re Payment Care Interchargand Merchant Discount
Litigation, in the United States District Court for the Eastern District of New York
Deposition testimony, District of Colombia, 18 Janu2011

Expert evidence before the Federal Court indhalf of the Australia Competition and
Consumer Commission in the matter of ACCC v Cemenfustralia and others
Expert report, sworn evidence, Brisbane, 19-21 bmt@010

Expert evidence on behalf of Orion NZ, at the Commrce Commission’s Conference on
its Input Methodologies Emerging View Paper
Transcribed evidence, public hearings, Welling@hFebruary 2010

Deposition Testimony inRe Payment Card Interchange and Merchant Discounttérust
Litigation, in the United States District Court for the Easten District of New York
Deposition Testimony, District of Columbia, 18 Felry 2010

345 past ten years.
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HOUSTONKEMP

Economists

2009

2008

2007

2006

NERA Economic Consulting

Appendix D

Expert evidence before the Australian Competiin Tribunal on behalf of Fortescue
Metals Group Ltd, in the matter of Application for Review of Decision in Relation to
Declaration of Services Provided by the Robe, Hamsley, Mt Newman and Goldsworthy
Railways

Expert report, sworn evidence, Melbourne, 12-138et and 5-6 November 2009

Expert evidence on behalf of Orion NZ, at the Commrce Commission’s Conference on
its Input Methodologies Discussion Paper

Transcribed evidence, public hearings, Wellingtdh September 2009

Expert evidence before the Federal Court on behalf Fortescue Metals Group Ltd, in
the matter of ASIC v Fortescue Metals Group and Andew Forrest
Expert report, sworn evidence, Perth, 29 April-1yN2a09

Expert report and evidence in arbitration proceedngs before Hon Michael McHugh, AC
QC, and Roger Gyles, QC, between Origin Energy andGL
Expert report, sworn evidence, Sydney, 19-24 M2@bo

Expert evidence on behalf of Orion NZ, at th€ommerce Commission’s Conference on
its Draft Decision on Authorisation for the Control of Natural Gas Pipeline Services
Transcribed evidence, public hearings, Welling&hFebruary 2008

Expert report and evidence in arbitration proeedings before Sir Daryl Dawson between
SteriCorp and Stericycle Inc.
Expert report, sworn evidence, 11 July 2007

Expert report and evidence in arbitration proeedings before Sir Daryl Dawson and
David Jackson, QC, between Santos and others, andzA
Expert report, sworn evidence, November 2006

Expert report and evidence before the Federal Couron behalf of Fortescue Metals
Group in the matter of BHP Billiton v National Competition Council and Others
Expert report, sworn evidence, November 2006

Expert report and evidence in arbitration proceedngs before Sir Daryl Dawson and
David Jackson, QC, between Santos and Others, andiXata Queensland
Expert report, sworn evidence, September 2006

Expert report and evidence before the Copyright Tibunal on behalf of the Australian
Hotels Association and others in the matter of PPCA AHA and Others
Expert report, sworn evidence, May 2006

Expert report and evidence in arbitration proceedngs before Hon Michael McHugh, AC
QC, on the matter of AWB Limited v ABB Grain Limite d
Expert report, sworn evidence, 24 May 2006

Expert report and evidence to Victorian Appeal Pael, in the matter of the appeal by
United Energy Distribution of the Electricity Price Determination of the Essential
Services Commission

Expert report, sworn evidence, 10 February 2006
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Brendan Quach
Senior Consultant

NERA Economic Consulting
Darling Park Tower 3

201 Sussex Street

Sydney NSW 2000

Tel: +61 2 8864 6502

Fax: +61 2 8864 6549

E-mail: brendan.quach@nera.com
Website: www.nera.com

Overview

Brendan Quach has fifteen years experience asamoetst, specialising in network
economics, and competition policy in Australia, Néealand and Asia Pacific. Since
joining NERA in 2001, Brendan has advised cliemtdte application of competition policy
in Australia, in such industries as aviation, aitppelectricity, rail and natural gas. Brendan
specialises in regulatory and financial modelling #éhe cost of capital for network
businesses. Prior to joining NERA, Brendan woreiethe Australian Chamber of
Commerce and Industry, advising on a number ofrt@ss issues including tax policy,
national wage claims and small business reforms.

Qualifications
1991-1995 AUSTRALIAN NATIONAL UNIVERSITY
Bachelor of Economics.
(High Second Class Honours)
1991-1997 AUSTRALIAN NATIONAL UNIVERSITY

Bachelor of Laws.
Career Details

2001 - NERAEcoNOMIC CONSULTING
Economist, Sydney

1998-1999 AISTRALIAN CHAMBER OF COMMERCE AND | NDUSTRY
Economist, Canberra

1996 AUSTRALIAN BUREAU OF STATISTICS
Research Officer, Canberra
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Project Experience

Regulatory and Financial Analysis

2013

2013

2013

2012-13

2012-13

2012

2012

2012

2012

NERA Economic Consulting

Sydney Water Corporation

Cost of capital estimation

Preparation of two expert reports for submissiothéolndependent Pricing and Regulatory
Tribunal (IPART) on the framework for determinifgetweighted average cost of capital for
infrastructure service providers.

Queensland Competition Authority

Price review arbitration

Undertook an independent quality assurance assetssmhethe models used to calculate
regulated revenues for Queensland water utilifié® review considered: the formulation of
the WACC; the intra year timing of cashflows; ahd structural, computational and economic
integrity of the models.

Actew Corporation

Interpretation of economic terms

Advice on economic aspects of the draft and firedisions of the Independent Competition
and Regulatory Commission in relation to the pdostrols applying to Actew.

Gilbert + Tobin/Rio Tinto Coal Australia
Assistance in drafting cost of capital submission
Analysis and expert reports prepared in the cordban arbitration concerning the price to be
charged for use of the coal loading facilities &bAtt Point Coal Terminal.

Ashurst/Brisbane Airport Corporation

Draft access undertaking
Advice, analysis and expert report on the weighdedrage cost of capital (WACC) in the
context of the preparation of a draft access uadlerg specifying the basis for determining a
ten year price path for landing charges necessafipdnce a new parallel runway at Brisbane
airport.

APA GasNet

Assistance in drafting cost of capital submission

Brendan provided drafting assistance to APA GasiNetleveloping its cost of capital
submission to the AER.

APA Brisbane to Roma Pipeline

Assistance in drafting cost of capital submission

Brendan provided drafting assistance to APA BRBeweloping its cost of capital submission
to the AER.

ACTEW Water, ACT

Review of regulatory models

Brendan provided strategic and analytical advicA@TEW on its regulatory models. The
analysis included analysis of the risks and chglsrof adopting a post-tax revenue model and
the application of expenditure incentive mechanisms

Energy Networks Association

Rate of return framework guideline

Co-authored a number of expert reports submitteithécAustralian Energy Regulator on the
rate of return framework guideline. These reporhsidered a range of financial issues
including: the applicability of various financialatels to the estimation of the cost of equity;
the estimates of the cost of equity from the BI&&PM; estimates of the historic market, size
and value premiums; and the payout ratio of cregmgditation credits.
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2012

2012

2012

2011-12

2011-12

2011

2011

2011

NERA Economic Consulting

Energy Networks Association

Advice on the new rate of return framework

Advice to the Energy Networks Association on th@rapriate the implications of the new
allowed rate of return framework to apply to el®ity and gas transmission and distribution
businesses. This report considered a range ofdiabmodels and other information that the
regulator should have regard to when setting thelated return on equity.

Victorian Gas Networks

Black Capital Asset Pricing Model

Brendan co-authored a report that examined whethegrsion of the Black CAPM is better
able than an empirical version of the Sharpe-Lin{S&) CAPM to produce an estimate of the
cost of equity that meets the requirements of Bilg1) of the National Gas Rules (NGR).
Following an examination of Australian financialtalave concluded that an empirical version
of the Black CAPM is better able than an empiriekion the SL CAPM.

Queensland Competition Authority

Review of the retail water regulatory models

Brendan undertook an independent quality assuraseessment of the financial models relied
on by the QCA to set the regulated revenues of SaielVThe review considered: SunWater’'s
Financial model, a model used by SunWater to cateuuture electricity prices, an renewals
annuity model, as well as the QCA'’s regulatory miod€hese models established a set of
recommended prices for each of the 30 irrigatidrestes operated by SunWater for the period
2014 to 2019.

Energy Networks Association

Review of Economic Regulation of Network ServicerBviders
Advice and expert reports submitted to the AustraiEnergy Market Commission on the new
allowed rate of return framework to apply to el®ity and gas transmission and distribution
businesses, as proposed by the Australian Energul&er and the Energy Users Rule
Change Committee.

Energy Networks Association

Review of Economic Regulation of Network ServicerBviders
Advice and expert reports submitted to the AustralEnergy Market Commission on the
expenditure and incentive frameworks to apply tecgicity transmission and distribution
businesses, as proposed by the Australian Energyl&er.

Queensland Competition Authority

Review of the retail water regulatory models

Undertook an independent quality assurance assatssmhethe models used to calculate
regulated revenues for Queensland Urban Utilitidisonnex Water, and Unitywater. The
review considered: the formulation of the WACC; thea year timing of cashflows; and the
structural, computational and economic integrityref models.

Queensland Competition Authority

Review of the wholesale water regulatory models

Undertook an independent quality assurance assatsmhethe models used to calculate
regulated revenues for LinkWater, Seqwater; andev@scure. The review considered: the
formulation of the WACC; the intra year timing ofashflows; and the structural,
computational and economic integrity of the models.

Multinet Gas and SP AusNet - Gas Distribution

Report on the market risk premium

Co-authored a report that examined a number ofesssuising from the draft decision on
Envestra’s access proposal for the SA gas netwdfke report considered whether: the
historical evidence supported the use of a longntewerage of 6 per cent; there is any
evidence to warrant a MRP at it long term averaget the evidence relied on by the AER to
justify its return to a MRP of 6 per cent.
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2011

2010-11

2011

2010

2010

2010

2010

2009-10

NERA Economic Consulting

Dampier to Bunbury Natural Gas Pipeline - Ga Transmission

Cost of Equity

Co-authored two reports that updated the cost aftedor a gas transmission business and
responded to issues raised by the regulator idr&& decision. The report re-estimated the
cost of equity of a gas distribution business ughrg Sharpe Lintner CAPM, Black CAPM,
Fama-French three-factor model and a zero betdovesf the Fama-French three-factor
model.

Queensland Competition Authority

Weighted Average Cost of Capital (WACC) for SunWagr

Retained to provide two expert reports on the WAfRE SunWater a Queensland rural

infrastructure business. The first report congdeissues pertaining to whether a single or
multiple rates of return can be applied across Satevis network segments. The second
report focuses market evidence on the approprageaf return for SunWater.

Mallesons Stephens Jaques, on behalf of Acte@A Distribution

Determining the averaging period

Assisted in the development of an expert report teasidered the economic and financial
matters arising from the Australian Energy Regulatalecision to reject ActewAGL's
proposed risk free rate averaging period.

Orion Energy, New Zealand

Information disclosure regime

Provided advice and assistance in preparing sulmissby Orion to the New Zealand
Commerce Commission, in relation to the Commissiggroposed weighted average cost of
capital for an electricity lines businesses. Issagdressed included the financial model used
to calculate the required return on equity, therappate term for the risk free rate and the
WACC parameter values proposed by the Commission.

Ministerial Council on Energy, Smart Meter Woking Group, The costs and benefits of
electricity smart metering infrastructure in rural and remote communities

This report extends NERA's earlier analysis of tosts and benefits of a mandatory roll out
of smart meters, by consider the implications oblaout in rural and remote communities in
the Northern Territory, Western Australia and Qé@md. The project has focused on eight
case study communities and has examined the intipiisa of prepayment metering and
remoteness on the overall costs and benefits @i aut.

Grid Australia, Submission to the AER on the pposed amendments to the transmission
revenue and asset value models

Developed and drafted a submission to the AER enptioposed amendments to the AER's
post-tax revenue model (PTRM) and roll forward mdd+M). The proposal focused on a
number of suggestions to simplify and increaseaudability of the existing models.

Dampier to Bunbury Natural Gas Pipeline (DBN®) - Gas Transmission

Cost of Equity

Co-authored a report that examined four well aamtfihancial models to estimate the cost of
equity for a gas transmission business. The regfoestimating the cost of equity of a gas
distribution business using the Sharpe Lintner CABMck CAPM, Fama-French three-factor
model and a zero beta version of the Fama-Fremeb-flactor model.

Jemena - Gas Distribution

Cost of Equity

Co-authored two reports on the use of the FamaeRrtmee-factor model to estimate the cost
of equity for regulated gas distribution businesEhe report examined whether the Fama-
French three-factor model met the dual requiremehtie National Gas Code to provide an
accurate estimate of the cost of equity and be K aseepted financial model. Using
Australian financial data the report also providedurrent estimate of the cost of equity for
Jemena.
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2009

2009

2009

2009

2008

2008

2007-08

2007

NERA Economic Consulting

WA Gas Networks - Gas Distribution

Cost of Equity

Co-authored a report that examined a range of éiahmodels that could be used to estimate
the cost of equity for a gas distribution busine$ke report of estimating the cost of equity of
a gas distribution business using the Sharpe Lir@#PM, Black CAPM, Fama-French three-

factor model and Fama-French two-factor model. Ep®rt examined both the domestic and
international data.

CitiPower and Powercor — Victorian Electricity Distribution

Network Reliability Incentive Mechanism (S-factor)

Brendan provided advice to CitiPower and Powercothe proposed changes to the operation
of the reliability incentive mechanism. The advicensidered the effects of the proposed
changes to the operation of the two distributiotwmoek service providers. Specifically, how
the ‘S-factors’ would be changed and implicationis has to the revenue streams of the two
businesses. A comparison was also made with theruESC arrangements to highlight the
changes to the mechanism.

CitiPower and Powercor — Victorian Electricity Distribution

Network Reliability Incentive Mechanism (S-factor)

Brendan provided advice to CitiPower and Powercothe proposed changes to the operation
of the reliability incentive mechanism. The advicensidered the effects of the new
arrangements on the business case for undertaldeges of reliability projects. Specifically,
the project estimated the net benefit to the bssiee of three reliability programs.

Jemena and ActewAGL - Gas Distribution

Cost of Equity

Co-authored a report on alternative financial medet estimating the cost of equity. The
report examined the implication of estimating tlostoof equity of a gas distribution business
using the Sharpe Lintner CAPM, Black CAPM and Fdfmench models. The report

examined both the domestic and international data.

Joint Industry Associations - APIA, ENA and @id Australia

Weighted Average Cost of Capital

Assisted in the drafting of the Joint Industry Asiations submission to the Australian Energy
Regulator’'s weighted average cost of capital revielhe submission examined the current
market evidence of the cost of capital for Aus&naliregulated electricity transmission and
distribution businesses.

Joint Industry Associations - APIA, ENA and Gid Australia

Weighted Average Cost of Capital

Expert report for the Joint Industry Associatiomstioe value of imputation credits. The expert
report was attached to their submission to the raliah Energy Regulator’'s weighted average
cost of capital review. The report examined therent evidence of the market value of
imputation credits (gamma) created by Australiagutated electricity transmission and
distribution businesses.

Smart Meter Working Group, Ministerial Council on Energy — Assessment of the costs
and benefits of a national mandated rollout of smarmetering and direct load control

Part of a project team that considered the cosisbanefits of a national mandated rollout of
electricity smart meters. Brendan was primarilgpansible for the collection of data and the
modelling of the overall costs and benefits of gnmaetering functions and scenarios. The
analysis also considering the likely costs and fisnassociated with the likely demand
responses from consumers and impacts on vulnecabtemers.

Electricity Transmission Network Owners Forum(ETNOF),

Submission to the AER on the proposed transmissiaevenue and asset value models
Developed and drafted a submission to the AER enpitoposed post-tax revenue model
(PTRM) and roll forward model (RFM) that would applo all electricity transmission
network service providers (TNSPs). The proposali$ed ensuring that the regulatory models
gave effect to the AER’s regulatory decisions ansluies that TNSPs have a reasonable
opportunity to recover their efficient costs.
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Report qualifications/assumptions and limiting
conditions

This report is for the exclusive use of the NERABRamMic Consulting client named herein.
There are no third party beneficiaries with respecthis report, and NERA Economic
Consulting does not accept any liability to anydiparty.

Information furnished by others, upon which alpartions of this report are based, is
believed to be reliable but has not been indepahdeerified, unless otherwise expressly
indicated. Public information and industry andistatal data are from sources we deem to be
reliable; however, we make no representation éise@ccuracy or completeness of such
information. The findings contained in this repory contain predictions based on current
data and historical trends. Any such predictiomssabject to inherent risks and uncertainties.
NERA Economic Consulting accepts no responsibitityactual results or future events.

The opinions expressed in this report are valig éml the purpose stated herein and as of the
date of this report. No obligation is assumed tasethis report to reflect changes, events or
conditions, which occur subsequent to the datedfiere

All decisions in connection with the implementatimnuse of advice or recommendations
contained in this report are the sole respongytalitthe client. This report does not represent
investment advice nor does it provide an opinigarding the fairness of any transaction to
any and all parties.
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