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Introduction

1 Introduction

NERA Economic Consulting (NERA) has been askedieyQueensland Competition
Authority (the Authority) to estimate the valuetbé company-specific parameters in the
weighted average cost of capital to be appliedutoV/®ater.

SunWater’s existing irrigation price path commenoadL July 2006 and is due to expire on
30 September 2011. The Premier and the TreagheeMinisters) have directed the
Authority to develop irrigation prices to applyttee following SunWater water supply
schemes (WSS) from 1 October 2011 to 30 June 2016:

Barker Barambah Lower Fitzroy
Bowen Broken Rivers Macintyre Brook
Boyne River and Tarong Maranoa River
Bundaberg Mareeba-Dimbulah
Burdekin-Haughton Nogoa-Mackenzie
Callide Valley Pioneer River
Chinchilla Weir Proserpine River
Cunnamulla St George
Dawson Valley Three Moon Creek
Eton Upper Burnett
Lower Mary Upper Condamine

For all schemes, or segments of schemes, irrigatices will include a commercial return of,
and on, prudent capital expenditure for augmentat@mmmissioned after 30 September 2011.
We note that the capital cost of any dam safetyagw®s will not be covered by irrigation
prices.

1 Queensland Government Gazette No. 117, 17 Deae20lé.
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Introduction

1.1 The WACC equation

The standard method for determining a commerctarmes to calculate a weighted average
cost of capital WVACQ. TheWACCformula applied by the Authority isrominal ‘vanilla’
post-tax WAC@s shown below:

WACC=r (1-L)+r, xL
where

re is the nominal return on equity, determined byméstic Sharpe-Lintner capital
asset pricing model (CAPM), ie:

re :rf +ﬁex(rm_rf)

where
I is the domestic risk-free rate;
Pe is the levered equity beta of the asset; and

(rm—rs) is the forward looking domestic market risk prami
r is the nominal cost of debt, that is, the expeotddrn on domestic corporate debt,
ry =r, + DM

where

DM is the nominal debt margin, ie, the differencengetn the risk-free rate
and the expected total cost of appropriately rategorate debt; and

L is the assumed proportion of debt financing ta géls equity financing (ie,
value) of a benchmark efficient business.

The WACCformula can be specified on either a pre- or pastasis in either real or
nominal terms, with the appropriatéACCformula depending on how the regulated cash
flows are determined.

1.1.1 Market v specific parameters

The estimation of the required return on equity deldt contains both company-specific and
market parameters. Market parameters are thoseeats of thaVACCthat would be the
same for all companies. For example, estimatéiseofisk-free raterf) and the market risk
premium MRP) would be the same for all companies. By conti@anhpany-specific
parameters provide investors with compensatiothierisks of investing in a particular
company. The three company-specific parametettsedVACCformula are:

» the assumed proportion of debt financing in thatabptructure K);

= the debt margin¥M), which is the difference between the risk-frefe @nd the total cost
of appropriately rated corporate debt; and

NERA Economic Consulting 2
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= the levered equity betg&d), which is a measure of the non-diversifiable tasd
financial risk to an investor of holding the equitiya particular company within a
diversified portfolio.

The remainder of this report is structured as fodio

= section 2 — provides some background to SunWategslated activities;

= section 3 — analyses the appropriate benchmarkagedor a water infrastructure
business;

= section 4 — considers the available evidence oiotiaécosts of debt and the debt margin;
» section 5 — estimates the levered equity betangdtar infrastructure business;
= section 6 — provides estimates of the market paesef theWVACC ie:

— the risk-free rate;

— market risk premium;

— forecast inflation; and

— value of imputation credits; and
= section 7 — provides a short conclusion to ourysisl

Attached to this report are three appendices. AgipeA sets out the companies considered
in our equity beta analysis. Appendix B sets ome alternative methods for estimating the
equity beta that were investigated, but not usexlmanalysis. Appendix C provides some
alternative estimates of the equity betas of pbogoof regulated utilities.

NERA Economic Consulting 3



Background and Context

2 Background and Context

The price investigation currently underway for 2a#lLis the first review for which WACC
will be applied to new augmentation asset ownedagattated by SunWater. Specifically,
the Ministers’ direction requires that irrigatioriges include a commercial return on prudent
capital expenditure for augmentation commissiorfeet 80 September 2011.

It is therefore important to examine the natur&whWater’'s business and existing regulatory
arrangements in order to identify the key issuesdmsideration in determining the
commercial return required by SunWater.

2.1 Overview of SunWater

SunWater is a statutory Queensland Government OWiegoration (GOC) established on 1
October 2000. It provides a number of servicagigators including:

» bulk water delivery the storage and delivery of water using damsvesics to a
customer in accordance with their entitlements;

= channel/network serviceghe diversion of water to a customer’s offtakeng pump
stations and distribution works; and

» drainage servicesthe acceptance and disposal of water from landeed by the
channel network.

SunWater operates under a ‘decentralised’ watévadglregime, whereby SunWater owns
and maintains the service infrastructure and pesvia contracted service to its customers
that own water access entitlements (WAEs). SuniWge holds WAESs to account for
distribution losses, general allocations withospacific purpose and reserve allocations that
are held for a specific customer or dse.

This decentralised regime means that water uselsrtake their own supply management
decisions, which includes planning and procurerfemany future demand changédJsers
can manage their water supply risks by holdinglssrpntitiements with SunWater, sourcing
alternative supplies (eg, groundwater) or usingorary trade markets. Under the
decentralised regime, when SunWater undertakestimests to generate additional water
entitlements, existing users neither bear the adsdpare capacity nor the risks associated
with whether or not that capacity is taken up. Hegtunder the current arrangements, users
who derive a benefit in the form of additional @aetnents to water pay for the cost of
providing that benefit. SunWater does not prowideer treatment other than that required to
comply with its environmental obligations.

SunWater primarily provides three types of services

2 sunwaterTier 1 Working Paper No. 11, Treatment of SunWAtkrcations, Reserve Allocations and ‘Free’

Allocations 2 March 2006, pgl.

3 SunWaterBackground Paper QCA Review of Irrigation Pricesnice FrameworkMay 2010.
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= a bulk water service;
= 3 network service; and

= adrainage service.
The following sections briefly describe each ofstheervices.
2.1.1 Bulk water service

SunWater’s bulk water service involves storing detivering raw water to customers in
accordance with those customers’ entitlement te tafas prescribed by the customers’
WAE). Customer entitlements have two featuresidbation for taking the water (usually
defined by a section of river); and the prioritytloéir water right or allocation (usually
defined as high or medium). Water releases aredstd by SunWater and constrained by
storage outlet size and travel times to reach ousts’ premises.

The Resource Operating Plan (ROP) is the overagaigigulatory framework for SunWater’'s
bulk water service, which is approved by the Dapartt of Environment and Resource
Management (DERM). The ROP also specifies theesobphe assets that are used to carry
out the service in each scheme. Key aspects sét the associated ROP inclule:

= operational conditions for storages, such as mininstorage levels, environmental
release rules and constraints on changes in tbe oarelease;

= water sharing rules (such as announced allocatieomtinuous sharing rules);
= environmental monitoring and reporting requiremgatsl

= recording and reporting water use by entitlemeidérs.

SunWater is only able to provide bulk water serviteholders of WAEs and so WAE
holders must also hold a contract with SunWater abset owner. Since SunWater operates
a decentralised system, it is not required to pl®@w defined level of service through supply
planning and augmentations. During droughts oensitortages SunWater continues to be
responsible to deliver water to entitlement holdersccordance with the water sharing rules
as well as Critical Water Sharing Arrangements,civtdre both approved by DERM.

Most schemes operate under an announced allocatiome whereby the water sharing rules
specify the restrictions imposed on water userswthere is not enough water to fully supply
all users. The announced allocation can vary betv@8o and 100% and describes the
percentage of the WAE that is available to custem@ihese rules apply within one year.

2.1.2 Channel service

Channel or network services are a separate antiaddicontracted service from the bulk
water delivery service. For this service, SunWete@bliged to divert the water available to

4 SunWaterBackground Paper QCA Review of Irrigation Pricesnfice FrameworkMay 2010, pg5.
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the customer and deliver it to its offtake from Blater’'s pump stations or river offtakes,
which are sometimes also used to provide the baliemservice.

Water is supplied at different times of the yegvateding on availability, as opposed to a
specified season, which applies in the case in Beuth Wales and Victoria. Water
availability can also vary significantly betweeremes and is any case determined after the
announced allocation system has accounted for mimimoperating levels, evaporation and
transmission loss provision, high priority reserf@scurrent and future years and any
carryover provisions that may exist. Deliveries ambject to ordering times, which are
constrained by the nature of the infrastructuresdme cases orders can be provided ‘on
demand’ whereas others require advance notice.nWémand exceeds supply or the
capacity of the system, water is rationed in acaoce with an established regime of flow
rate limitations and/or a roster.

2.1.3 Drainage service

The drainage service is the acceptance and dispbgalter from land, which is usually also
serviced by the channel network. Drainage infeastire is designed to remove large rainfall
events, although it can also accept excess water ifirigation. Since the drainage assets
were developed with the channel network these ces\vare provided in the same atea.

2.2 Current Forms of Price Control '

Over the 2006-11 period prices for SunWater sesviceach WSS were set for the five-year
period based on demand forecasts, with annualtatgums for the change in the Consumer
Price Index (CPI). Prices have two components, ie:

» a fixed charge (Part A) which applies to the whalAE; and

= a water volume based variable charge (Part B).

Ideally, this two part pricing structure would allGSunWater to configure its tariffs to reflect
the underlying costs of the businesses. In otloedsy the fixed charge would ideally recover
costs associated with the cost of providing actefiged infrastructure, since these costs do
not vary with the amount of water delivered, whiie variable charge would recover the
incremental costs of providing water, such as thetecity used at pumping stations.

Over the 2006-11 period the ratio of charges betvRaat A and Part B was approximately
70:30. We understand that this tariff structuresinot reflect SunWater’s cost structure.
During the process for establishing the 2006-1&eppath, an independent consultant, Indec
Consulting, was engaged to review SunWater’'s costgording to this study SunWater’s

SunWaterBackground Paper QCA Review of Irrigation Pricesnfce FrameworkMay 2010, pp6-7.
SunWaterBackground Paper QCA Review of Irrigation Pricesnfice FrameworkMay 2010, pg7.

SunWaterStatewide Irrigation Pricing Working Group, TierReport April 2006; and SunWate§unWater Irrigation
Price Paths 2006/07 — 2010/11: Final Rep@eptember 2006.
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fixed costs average 93% of its historical total@ircost8 whereas the fixed portion of
prices averages 64% across scheies.

An important consequence of a tariff structure thads not reflect the substantially fixed
nature of costs is that variations between foregagtactual demand will result in SunWater
over- or under-recovering the cost of providing@gulated service. Where actual demand is
less than expected, those WSSs that opted foremuevcap SunWater would over-recover
their costs. On the other hand, in those WSSsstufty) price cap regulation, SunWater will
not recover all its expected costs if actual denianess than expected. When demand is
greater than expected, SunWater will over-recagegxpected costs in those WSSs that opt
for a price cap and under-recover in those WSSd#h@de on a revenue cap.

However, if SunWater were to restructure its prigesould remove this demand risk by
adopting more cost reflective tariffs. With cosliective prices, SunWater would levy
capacity charges (ie, fixed prices) so that it wlaelcover its expected fixed costs and adjust
its variable prices so that it would recover itpested variable costs. A regulatory regime
that set a cost reflective tariff structure wowtdnove demand forecasting risks from
SunWater.

8 SunWaterSunWater Irrigation Price Paths 2006/07 — 2010/Elhal Report September 2006, pgl2.

®  Calculated using SunWater information contaime8unWater Irrigation Price Paths 2006/07 — 2010/Elhal Report

September 2006.
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3 Leverage

Leverage is a measure of a firm’s capital structume refers to the proportion of debt to total
capital (ie, debt plus equity) used to financertmulated entity’s asset base. The leverage of
a benchmark efficient business is used to weighttst of debt and equity in tieACC
formula. Benchmark leverage is also:

= used to re-lever asset betas to produce the dugiityused in the CAPM to determine the
cost of equity; and

» s afactor in determining the credit rating of tegulated entity.

Estimates of the credit rating and equity beta lnéachmark business are provided in
sectionst and5 of this report.

3.1 Determining the benchmark leverage for SunWater

The optimal capital structure or leverage of a bess is one that maximises the current value
of the firm and depends on a variety of businegsifip factors. In the absence of data
limitations, benchmark leverage would be set bgneice to a portfolio of comparable listed
Australian water companies and would be measured as

D
D+E

(1)

where

L is the benchmark leverage
D is the book value of the debt of a benchmark ﬁ?mmd

E the market value of the equity of a benchmark firm

However, the absence of any listed Australian watsinesses means that SunWater’'s
benchmark leverage must be inferred from a vaonégsecond best sources. For the purposes
of this study we have considered the following sesr

» the leverage of domestic water businesses usinigable values of both debt and equity;
= the market leverage of UK and US water businesses;
= the market leverage of Australian regulated energmesses; and

= the leverage allowed by domestic and internatioeglilators.

The following sections discuss each of these sasurcdetalil.

10 |deally the market value of debt would be useth&msure leverage. However, corporate debt masketgenerally

illiquid, with few transactions, making any measuoé the market value of debt unreliable.

NERA Economic Consulting 8
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3.2 Accounting values of Australian water companies

This section uses the accounting book values df aled equity to estimate the leverage of

water utilities in Australia. These utilities opér in the same industry as SunWater and so

their accounting leverage does provide some indicatf the optimal leverage for a
benchmark water business. However, the use o thesounting data to estimate leverage
should be treated with caution because:

the capital structures of government-owned watsimasses may not necessarily be

optimal — government owners have a range of omestand maximising the value of the

business may not be a priority;

accounting leverage may understate the marketdgeeof a firm where it is unable to
earn an economic return on all its as$étmd

accounting leverage may overstate the market lgeesfthe water firm where the
regulatory asset base is indexed under the releegntatory regimé?

Table3.1 sets out the accounting capital structuresusitralian water businesses. It shows

that the proportion of debt in the capital struetuof most Australian water businesses ranges

between 33 and 60 per céfit.

Table 3.1
2009/2010 Accounting Capital Structure of Water Bus  inesses

Gearing = Total Liabilities /

Australian Water Businesses Total Assets (%)
SunWater 34
Brisbane City Council 8
South East Queensland Water Corporation 84
Gladstone Area Water Board 45
ACTEW 59
Melbourne Water Corporation 55
Hunter Water Corporation 42
SA Water Corporation 39
Sydney Water Corporation 60
Water Corporation 33

Sources: Publicly available annual reports.

11

12

13

Where firms are unable to earn an economic regortieir assets the book value of their equity @iteed its market
value. Consequently, the accounting leveragefiofrawill understate its market leverage. For epé&nSunWater is
unable to earn a commercial return on its exiséiggets and so its accounting leverage will tenthtterstate the true
leverage of the firm.

An indexed regulatory asset base may have grealiee than a firm’s book asset value. Conseqysethiz accounting
leverage of a firm will overstate its true leverage

Brisbane City Council (8%) and South East QueettsWater Corporation (84%) are two outliers angeha
significantly less or more debt in their capitabsture compared with most Australian water ughti

NERA Economic Consulting 9
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3.3 Leverage of international water utilities

The leverage of international water utilities mésogprovide some insight into the optimal
leverage for an Australian water company. In fieistion we consider the leverage of a range
of firms in the UK and the US.

The UK Water Services Regulation Authority (Ofwastimates that the leverage (the ratio of
net debt to regulatory capital value) of UK watempanies at the end of the 2009/10
financial year was 69.3 per céfitFigure3.1 shows that the regulatory leverage of UK water
companies has steadily risen over time from 43rZpst in 1999/00 to a peak of 71.8 per
cent in 2008/09, followed by a slight decline ir02010.

Figure 3.1
UK Regulatory Leverage

75

65
60
55

) / /

45 /

40~

net debt/RCV

35+

30

1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 06/20 2008/09 2009/10

Sources: Ofwat, Financial performance and expemeiaf the water companies in England and
Wales 2003/04 and 2009/10.

Table3.2 shows the market leverage of 12 listed US watikties as of 31 December 2010.
The average leverage is 44.2 per cent. While tisszensiderable disparity in the leverage of
US water utilities, most are leveraged somewhetherrange of 30 to 50 per cent.

14 Ofwat, Financial performance and expenditure of the wa@mpanies in England and Wales 200941.0.0.
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Table 3.2
Market Leverage of Listed US Water Utilities

Company Net Debt* Market Cap* Total Value* Leverage

American Water Works 5,447,568 4,438,281 9,885,849 55.1%
Agua America 1,476,732 3,206,063 4,682,795 31.5%
California Water 429,171 780,303 1,209,474 35.5%
American States Water 349,782 645,940 995,722 35.1%
San Jose Water 297,151 478,354 775,505 38.3%
Middlesex Water 145,849 292,982 438,830 33.2%
Connecticut Water Service 137,825 229,321 367,146 37.5%
York Water 80,730 215,137 295,867 27.3%
Cadiz Inc 36,825 178,495 215,320 17.1%
Artesian Resources 133,087 145,253 278,340 47.8%
Pennichuck Corp 58,095 130,312 188,407 30.8%
Pure Cycle Corp -5,114 82,708 77,594 -6.6%
Average 8,587,801 10,823,148 19,410,849 44.2%
Simple Average 31.9%

* In thousands of dollars
Source: Bloomberg as of 31 December 2010.

3.4 Leverage of regulated Australian energy compani  es

The market leverage of regulated Australian enemggpanies represents another potential
benchmark. The Australian Energy Regulator (AE&) tecently undertaken a
comprehensive study of the leverage of the sigdigtustralian energy businesses for which
market data are available from Bloombérg*®

= the APA Group;

= Diversified Utility and Energy Trust (DUET);
= Envestra;

= GasNet;

=  SP AusNet; and

= Spark Infrastructure.

15 AER, Electricity transmission and distribution netwomrreice providers - Review of the weighted averarg of

capital (WACC) parameters Final decisjddlay 2009, pp.111-127.

16 The AER also considered the book leverage ofgeetasample of unlisted regulate energy comparsesyuata

supplied by Standard and Poor’s.
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The findings of the AER'’s investigation are reproed in Table8.3 below.

Table 3.3
AER's Investigation of the Leverage of
Australian Energy Companies

Year Bloomberg Bloomberg
(market) (ACG)
2002 66.3 67.4
2003 63.9 63.7
2004 62.2 58.2
2005 62.8 63.3
2006 60.3 62.1
2007 58.7 57.8
Average 62.4 62.1

Source: Table 5.3 of the AER’s Electricity WACCapaeter review: Final decision, May 2009.

Table3.3 shows that the average market leverage ofllistestralian energy companies, as
estimated by Allen Consulting Group (ACGand Bloomberg, has remained relatively stable
over time at around 60 per cent.

3.5 Regulatory precedent

This section reviews the capital structure benckmapplied by Australian and international
regulators. While consideration of regulatory geent is not a substitute for an analysis of
the leverage decisions made by private firms, suftlimation does provide some guidance
as to the optimal leverage of a regulated business.

Table3.4 sets out the benchmark leverage used by jatisdal regulators to determine the
rates of return for Australian water businesse@teensland, NSW, Victoria, Tasmania,
South Australia and the ACT. It shows that regqufatave set th&/ACCon the basis of a
leverage of between 50 to 60 per cent, with magilegors choosing a benchmark leverage
figure at the top of that range.

17 ACG adjusted the Bloomberg data to remove thearhpf stapled securities from the leverage eséimatsted stapled

securities generally combine a loan note with antgghare and so underestimates the leveragéiwha

NERA Economic Consulting 12
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Table 3.4
Australian Regulatory Determinations
Water
Regulator Year Industry (Jurisdiction) Leverage
Debt/(Debt+Equity)
QCA™ 2010 Water (Qld) 50
SA Treasury™ 2010 South Australian Water (SA) 55
IPART? 2010 Country Energy Water (NSW) 60
ESC* 2009 Metropolitan Water (Vic) 60
IPART?? 2009 Gosford & Wyong Councils (NSW) 60
IPART? 2008 Sydney Water Corporation (NSW) 60
ICRC* 2008 Water (ACT) 60
GPOC* 2007 Bulk Water (Tas) 50

The benchmark leverage set by regulators for watsmesses is consistent with that set for
other regulated industries. Tallé& shows that the benchmark leverage for regulated
electricity, gas and port owners is generally $&0eper cent. The leverage set for regulated
rail businesses ranges from 50 to 60 per cent.

18 QCA, Gladstone Area Water Board: Investigation of Prigiolicies June 2010, p.125.

19 Transparency Statement 2010-11 Potable Water anei®ge prices in South Australilay 2010. p.98.

20 |PART, Review of prices for Country Energy’s water andesage serviceslune 2010, p.93

21 ESC,Metropolitan Melbourne Water Price Review: Finale@sion June 2009, p.67.

22 |PART, Gosford City Council Wyong Shire Council: Pricesimter, sewerage and storm water drainage seryices

May 2009, p.67.

Z  |PART, Review of prices for Sydney Water Corporatiorésanvsewerage, storm water and other servidasg 2008,

p.174.

24 |CRC,Water and Wastewater Price review: Final Report &mite DeterminationApril 2008, p.106.

% Government Prices Oversight Commission (GP@®/gstigation into the Pricing Policies of Hobareglonal Water

Authority, Esk Water Authority Cradle Coast Wat€inal Report June 2007, p.18.
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Table 3.5
Australian Regulatory Determinations
(Non Water)

Regulator Year Industry (Jurisdiction) Leverage
Debt/(debt+equity)
AER? 2010 Electricity distribution (Vic) 60
AER? 2009 Electricity transmission (NSW) 60
AER® 2010  Gas distribution (ACT, Queanbeyan 60
and Palerang)
AcCcCC?® 2008 Gas transmission (Vic) 60
QCA* 2010 Ports (QLD — DBCT) 60
QCA* 2010 Rail (QR Network) 55
IPART?? 2009 Rail (Hunter valley network) 50-60
ACcCC?* 2008 Rail (Interstate network) 50

Table3.6 shows that regulators in the UK have set tinetmark leverage for water utilities
at between 54 and 57.5 per cent.

26

27

28

29

30

31

32

33

AER, Victorian electricity distribution network servigeoviders — Distribution determination 2011-2015n&l
decision October 2010, p.519.

AER, TransGrid transmission determination 2009-10 to 2% Final decision28 April 2009, p.65.

AER, Access arrangement proposal ACT, Queanbeyan aretdia gas distribution network 1 July 2010-31 June
2015: Final Decision PublicMarch 2010, p.71.

ACCC,Revised access arrangement by GasNet AustralignéoPrincipal Transmission Syste80 April 2008, p.72.
QCA, Dalrymple Bay Coal Terminal 2010 Draft Access Untaleing: Final decisionSeptember 2010, p.8.
QCA, QR Network’'s DAU — Tariffs and Schedule F, Drattidieon June 2010, p.56.

IPART,NSW Rail Access Undertaking — Review of the ratetofn and remaining mine life from 1 July 20August
2009, p.6.

ACCC,Australian Rail Track Corporation- Access Undertaki Interstate Rail Network: Final Decisipduly 2008,
p.52.
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Table 3.6
Determinations on Capital Structure
of UK Water Utilities

Regulator Year Industry (Jurisdiction) Gearing (%)
OFWAT* 2009 Water (UK) 57.5
OFWAT® 2004 Water (UK) 55
wics®* 2009 Water (Scotland) 54
NIAUR® 2010 Water (Northern Ireland ) 55

3.6 Conclusion

The benchmark leverage is used to weight the anududebt and equity finance used in the
WACCformula. ldeally, benchmark leverage would bebseteference to a portfolio of
publicly listed businesses with similar operatiasshe regulated firm, ie, Australian listed
water infrastructure businesses with similar chiaréstics to SunWater. However, water
infrastructure businesses in Australia are genegal/ernment owned and so are not listed.
As a result, it is not possible to directly obsettve capital structure of these businesses.

As second-best measures, we have considered aohdgeestic and international
benchmarks, including:

» thebookleverage (debt to value) of Australian water isfracture businesses — this
generally falls within the range of 33 to 60 pentgce

= the market leverage &K and US water utilities- the average market leverage of these
businesses is 69.3 per cent and 44.2 per cengatsgly;

= the market leverage éfustralian regulated energy companiesver the 2002 to 2007
period the average leverage of these companiefusiaabove 60 per cent; and

» thebenchmark leveragesed by regulators of domestic and internatiamfaastructure
businesses — this generally falls within the raoig®0 to 60 per cent.

None of the above benchmarks provide definitivelence on the optimal capital structure of
a regulated water infrastructure business. Howaelkof these sources support a capital
structure of between 50 and 60 per cent debt weevaln our opinion, the capital structure
adopted by publicly listed Australian regulatedrgyecompanies provides the most reliable
guide as to what the leverage of a benchmark bssisieould be. We therefore recommend
that leverage of 60 per cent be adopted int#«CCformula for SunWater.

34 Ofwat, Future of water and sewerage charges 2010-15aFietermination,July 2009, p.131

3 Ofwat, Future of water and sewerage charges 2005-10aFdeterminationQOctober 2004, p.222
% WICS Financing Scottish Water: Staff Paper 3.

37 NIAUR, Water and Sewerage Service Price Control 2010FIigal Determination Main ReporEebruary 2010 p.152
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4 Debt Margin

The cost of debt can be described as either thecgsgh marginal cost to a firm of raising
additional debt finance or, alternatively, the eotpd return that a firm’s debt holders require
on new borrowings. In the absence of transactistsg the expected rate paid by a company
for debt finance and that expected to be receiyedelbt owners would be the same.
However, as we discuss later in this section, rdaestiction costs associated with debt can be
substantial. This raises the question of whetfagrsaction costs should be included in the
cost of debt or added to the operating expenddamponent of the aggregate revenue
requirement.

To date, the Authority’s approach has been to gelilnese costs in the cost of debt. In
contrast the AER'’s approach has been to includgethests in the expected operating costs
of a regulated firni® The advantages of the QCA's approach are that:

= unlike other operating costs, debt transactionscast estimated by reference to a
benchmark and do not reflect the firm’s expectestise consequently if the firm
outperforms (or underperforms) against this benchkroast all the associated profits (or
losses) are retained by the business, in contthst operating costs are reset at the
beginning of each regulatory period based on tgelaged firms actual costs;

= jt simplifies the calculation of taxable incometie post-tax revenue model since the full
costs of issuing 10-year corporate debt shoulddaeicted from the firm’s gross income;
and

= the discount rate (ie, th& ACQ that is used to smooth SunWater’s revenue ower th
regulatory period should be set by reference tmgportunity cost of capital for the firm,
which should include the full cost to the firm dadlat finance and so include debt
transaction costs.

On the other hand, including debt transaction dostise firm’s operating costs increases
transparency by specifying the dollar value of dedmisaction costs.

Whether debt transaction costs are included iMtA€Cor in the cash flow calculations
should not change the aggregate revenue requireshére regulated firm. However, in our
opinon, including debt transaction costs inWIACCis appropriate since thyACCis used
as the discount rate to smooth regulated revemus@should reflect the full opportunity of
cost of capital to a firm.

It follows that the total debt margin is composédhe following four elements:

= the margin above the risk-free rate demanded bylddters to provide new debt
finance;

= an allowance for credit default swaps, to compenbasinesses for the cost of converting
the debt premium element of the cost of debt inye&r debt;

38 See AERElectricity transmission network service providerBost-tax revenue model handbook: Amendment

December 2010.
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= an allowance for interest-rate swaps, to covectsts of converting the risk-free rate
element of the cost of debt into 5-year debt; and

= an allowance for annual debt refinancing costs.

Each of these elements is discussed in the remadfdeis section. However, first | discuss
whether the debt margin should be measured byerterto expected or promised yields.

4.1 Expected or promised yields

The WACCis a measure of the opportunity cost of capital smonly expected returns are
relevant. It follows that the cost of debt shobdddefined as the expected yield on debt.
However, regulators estimate the cost of debt greace to the promised yields on
corporate debt, rather than expected yields. Tiferehce between promised yields and
expected yields are the expected losses to boneitsodd default®®

The distinction between promised and expected yieials considered by the Panel of
Experts engaged by the New Zealand Commerce Conomf€sIn their report Professors
Myers and Franks stated tHat:

‘strictly speaking, the cost of debt should be edi as the expected rather than
promised yield on debt, but in practice the expbgield is not easy to estimate. So,
in most situations (unless the debt premium is végl, due to a high risk of default),
promised yields can be used as proxy for expedtdsy ‘

One possible explanation of the observed increa#igei promised yields on corporate debt
following the Global Financial Crisis is that thdras been an increase in the expected costs
of default, for example, by an increase in the phility that bond holders will default. In

this case, the promised yield may not be a goorypiar the expected yield. Trying to
extract that part of the promised yield that is thuthe probability of default, though, is not a
straightforward task.

Using a pricing model like the CAPM to estimate éxpected cost of debt is also fraught
with difficulties because:

» corporate debt is infrequently traded; and

39 Theses costs include the direct costs of banyud some of the indirect costs of bankruptoge, $or example,

Fanks, J., Lally, M. and Myers, ecommendation to the New Zealand Commerce Coram@sian Appropriate
Cost of Capital MethodologyL8 December 2008, page 31.

Ruback, R.Estimation of Implicit Bankruptcy Costs: Discussidaurnal of Finance, July 1984, pages 643-645.

40 Fanks, J., Lally, M. and Myers, Recommendation to the New Zealand Commerce Coromissian Appropriate

Cost of Capital MethodologyL8 December 2008.
4 Fanks, J., Lally, M. and Myers, Recommendation to the New Zealand Commerce Coromissian Appropriate

Cost of Capital MethodologyL8 December 2008, page 31.
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» the expected cost of debt almost surely includeguadity premium and a model like
the CAPM, which assumes that trading is costlassot well suited to estimating the
required return to an illiquid security.

So while the theoretically correct approach isthe@WACCto reflect the expected cost of
debt, it is our opinion that, given the difficuli¢o which we have alluded, the current
regulatory approach of using promised yields ompemate debt is appropriate.

4.2 Debt margin

The margin above the risk-free rate required byt teliers critically depends on the
benchmark credit rating. A benchmark credit rapngvides a simple indication of the risks
of default associated with a particular businessredit rating is influenced by a range of
industry, business and financial factors. Amorfgeothings, these factors include:

= business cash flows;
= the level of debt;
= the stability of revenue; and

= arange of non-quantitative factors such as regujatability, support from related
companies and the management of the business.

Standard & Poor’s credit ratings are expressedraktive ranking of creditworthiness.
Issuers with a higher rating are judged by Stan&alRbor’s to be more creditworthy than
issuers with lower credit ratings. Standard andri8dong-term credit ratings range from
AAA to D, with a D-rating signifying that a debtyaent has not been made on the date due
(ie, a default). In Australia, most regulateditiéis are assigned an investment grade rating
of between AA and BBE?

Standard and Poor’s description of these rating$®ar

AA: An obligation rated 'AA' differs from the higkt-rated obligations only to a
small degree. The obligor's capacity to meet itaricial commitment on the
obligation is very strong

A: An obligor rated 'A" has strong capacity to migefinancial commitments but
is somewhat more susceptible to the adverse effécisanges in
circumstances and economic conditions than obligonggher-rated
categories.

BBB: An obligor rated 'BBB' has adequate capaicityneet its financial
commitments. However, adverse economic conditiorchanging
circumstances are more likely to lead to a weakeapdcity of the obligor to
meet its financial commitments.

42 AER, Electricity transmission and distribution networtrsice providers - Review of the weighted averagg of

capital (WACC) parameters Final decisidday 2009, p.376.

43 standard and Poor'§eneral Criteria: Understanding Standard & Poor'atidg Definitions 3 June 2009.
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Ideally, the benchmark credit rating for an Ausénalwater infrastructure business would be
set by reference to the credit rating of a staot@lAustralian listed water business with a
leverage of 60 per cent debt. However, since wateastructure businesses in Australia are
government owned, their credit ratings also refleetpotential financial support provided by
government ownership. Consequently, in our assesisaf the appropriate benchmark credit
rating for SunWater we have considered:

= the credit ratings provided to other Australianulated water, energy and infrastructure
businesses; and

= SunWater’s financial profile.

4.2.1 Regulatory precedent

The credit ratings assigned to Australian regulaiesinesses have ranged between BBB and
BBB+. Table4.1 shows the credit ratings and gearing assungptbasen for regulated
water businesses by jurisdictional regulators.
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Table 4.1
Australian Regulatory Determinations on
Credit Ratings and Leverage (Water)

Regulator Year(s) Industry (Jurisdiction) Creditra  ting Assumed
leverage
QCA* 2010 GAWB (QLD) BBB 50
IPART*® 2010 Country Energy Water BBB+ to BBB 60
(NSW)
IPART*® 2009 Gosford and Wyong BBB+ to BBB 60
councils (NSW)
IPART* 2008 Sydney Water Corporation BBB+ to BBB 60
(NSW)
ESC*® 2009 Metropolitan Water (VIC)  TVC Estimate* 60
ICRC®® 2008 Water (ACT) BBB 60
GPOC™ 2007 Water (Tas) NA 50

The credit ratings for regulated water businessesansistent with those applied to other
Australian regulated businesses as shown in TaBle It follows that there is a strong
regulatory precedent for the debt margin for Suréiad be estimated on the basis of a BBB
to BBB+ credit rating.

4 QCA,Gladstone Area Water Board: Investigation of PrigiRolicies June 2010, p.133.

4 IPART,Review of prices for Country Energy’s water andesage serviceslune 2010, p.93.

4 |PART, Gosford City Council Wyong Shire Council: Prices imter, sewerage and storm water drainage seryices

May 2009, pp.189-191.

IPART, Review of prices for Sydney Water Corporatioreseivsewerage, storm water and other servidase 2008,
p.166.

ESC,Metropolitan Melbourne Water Price Review: Finale@sion June 2009, pp.64-65.

47

48

4 Estimated benchmark cost of debt provided byTifeasury Corporation of Victoria.

50 |CRC,Water and Wastewater Price review: Final Report &nite DeterminationApril 2008, p.103.

51 Government Prices Oversight Commission (GPQ@®/gstigation into the Pricing Policies of Hobareglonal Water

Authority, Esk Water Authority Cradle Coast Wateinal Report June 2007, p.18.
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Table 4.2
Australian Regulatory Determinations on
Credit Ratings and Leverage

Regulator Year(s) Industry (Jurisdiction) Credit Assumed
rating leverage

AER® 2010 Electricity distribution (Vic) BBB+ 60

AEZR 2009 Electricity transmission (NSW - BBB+ 60

TransGrid)
AER** 2009 Gas distribution (ACT, BBB+ 60
Queanbeyan and Palerang)
ACCC 2008 Gas transmission (VIC — BBB+ 60
GasNet)

QCA> 2010 Ports (QLD — DBCT) BBB+ 60

QCA™® 2010 Rail (QR Network) BBB 60

IPART>’ 2009 Rail (Hunter valley network) BBB-BBB+ 50-60

ACCC™® 2008 Rail (Interstate network) BBB 50

Further benchmarks for the credit ratings are ghediby the ratings used by international
regulators. Tabld.3 shows that the UK water regulator (Ofwat) hasststently determined
a credit rating of between A and BBB.

52 AER, Victorian electricity distribution network servigeoviders — Distribution determination 2011-2015n&

decision October 2010, p. 473.

53 AER, TransGrid transmission determination 2009-10 to 24%: Final decision28 April 2009, p. 53.

54 AER, Access arrangement proposal ACT, Queanbeyan aretdta) gas distribution network 1 July 2010-31 June

2015: Final Decision PublicMarch 2010, p. 41.

% The QCA accepted DBCT management's proposed apprim update the debt margin on the basis of vedeBBB+

corporate bond yield. See QCA letter to Anthony Biiell, entitled DBCT 2010 Access Undertaking — WACC update
29 October 2010.

% QCA,QR Network’s DAU — Tariffs and Schedule F, Draftigion June 2010, p.

57 IPART,NSW Rail Access Undertaking — Review of the ratetofn and remaining mine life from 1 July 20@®ugust

2009, p.6.

ACCC,Australian Rail Track Corporation- Access Undertaki Interstate Rail Network: Final Decisipduly 2008,
p.52.

58
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Table 4.3
International Regulatory Determinations on
Credit Ratings and Leverage (Water)

Regulator Year(s) Industry Credit rating Assumed
(Jurisdiction) leverage

OFWAT®* 2004 Water (UK) A-BBB 55

OFWAT® 2009 Water (UK) A-BBB+ 57.5

In summary, there is a strong Australian regulafpecedent for the debt margin for
SunWater to be estimated on the basis of BBB to BBdit rating. This is further
supported by the credit ratings determined by tKendter regulator.

4.2.2 SunWater financial profile

In addition to our review of Australian regulatgmecedent, we have also considered
SunWater’s actual financial profile as a checklenappropriateness of a BBB to BBB+
credit rating. It should be stressed that we leanlg used SunWater’s actual financial profile
as a check, since the purpose of\W&CCis to determine a benchmark cost of capital.
Importantly, the benchmalMWACCis based on a leverage of 60 per cent which difiem
SunWater’s actual leverage.

A report by ACG on the cost of capital for the Glamhe Area Water Board (GAWB)
contained a table of the financial ratios typicafsociated with a particular credit rating for
international transmission utiliti€S. This has been reproduced in Tadlé below.

% Ofwat, Future of water and sewerage charges 2005-10aietermination,July 2009, p.267.

80 Recommendation of Ofwat advisors, Europe Econgrilost of Capital and Financeability at PR@, July 2009,

p.93.
61 ACG, Gladstone Area Water Board - Assessment of thed@pital: report for the Queensland Competition

Authority, November 2004, p 27.
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Table 4.4
Ratio Ranges for International Transmission Utiliti es
Rating AA A BBB

Ratio

Pretax interest coverage® 2.0-3.0 1.5-2.5 1.0-1.7
FFO interest coverage® 3.0-4.0 2.0-3.3 1.5-2.0
FFO to total debt* 12% — 17% 10% — 15% 5% — 10%
Total debt to total capital®® 50% — 60% 55% — 70% 65% — 80%

Source: Standard and Poor’s (2004) Project anddsfructure Finance review, October, p.59

Assessing the creditworthiness of a company noynir@lolves an assessment of its current
and projected cash flows, as well as an assesshprevious performance. Tableb sets
out SunWater’s financial ratios over the past frears.

Table 4.5
SunWater's Historical Financial Ratios
Year Pretax cover FFO Cover FFO/debt Book gearing
2006 3.80 4.42 8% 27%
2007 4.18 3.65 12% 44%
2008 1.43 2.22 9% 58%
2009 3.62 6.56 21% 62%
2010 4.36 4.02 10% 65%

Source: SunWater Annual Reports, NERA analysis

The ratios for 2006 and 2007 support a credit gagignificantly higher than BBB, and are

more consistent with a rating of at least AA. Heer in our opinion the financial ratios in
these two years should have little bearing on tmeebmark credit rating because the book
gearing ratio is significantly less than the asstilegerage of 60 per cent.

SunWater’s financial ratios from 2008 onwards ssggfeat adopting the credit rating applied
to Australian regulated businesses (ie, BBB to BBB-conservative.

52 Ppretax interest coverage is calculated by digdiarnings before interest, tax depreciation anortiration (EBITDA)
by the sum of interest payments and debt repayments

% Funds from operations (FFO) interest coveragalisulated by dividing earnings before interestrdejation and
amortization by interest payments.

54 FFO to total debt is calculated by dividing eagsi before interest depreciation and amortizatiototal debt.

% Total debt to total capitalisation is calculatgddividing total debt by total book capitalisation
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4.2.3 Conclusion

Benchmarking the credit rating for SunWater by mefiee to observed credit ratings is
complicated by:

= the absence of privately owned Australian wateimasses, since the credit rating of state
and local government businesses are influencetiéy awnership structure; and

= the fact that the observed leverage of water basewnormally differs from that assumed
in theWACC

It follows that determining the credit rating ohgpothetical water infrastructure business
involves a significant degree of subjectivity. Wahstanding these limitations, there is
considerable consistency in the decisions of Aligtraegulators which have calculated the
debt margin by reference to a BBB or BBB+ crediing

Our analysis of SunWater’s financial profile suggebat the benchmark credit rating should
be at the top of this range. We therefore proplogethe Authority adopt a BBB+ credit
rating when determining the debt margin for SunWate

Consistent with the Authority’s previous decisiGhthe indicative debt margin has been
estimated to be 3.50 per cent using Bloombergvidire yields for 5-year Australian
corporate debt over the 20 days ending the 31 Ja204.1.

4.3 Credit default swap allowance

In sectior4.2 we estimated the debt margin for 5-year BBBrporate debt. We matched
the term of debt with the length of the regulatpeyiod to minimise the potential difference
between financing costs and capital revenues. Meryérms that issue shorter term debt
have greater refinancing risk. It follows thatedficient firm may seek to issue debt for a
term greater than 5 years to minimise its refinagcisk.

The absence of privately owned water businessegpie us from examining the extent to
which Australian water companies issue longer teeft. However, in our opinion the
behaviour of Australian electricity businesses isasonable guide as to the behaviour of
water companies because:

= they invest in similar long-lived assets;
= are subject to the same regulatory framework wiyle& regulatory periods; and

= are subject to a similar level of refinancing risk.

In its 2009 review of theVACCparameters for electricity lines businesses, tA& Aound
that the average term of debt at issuance for Aligtr energy businesses was approximately

5 QCA,Gladstone Area Water Board Investigation of Pricimctices: Final DecisionJune 2010, p.133.
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10 year$’ In our opinion, it is reasonable to presume ¢hstand-alone water company
would issue debt of a similar term.

Since water firms are likely to issue 10-year coap® debt, it is necessary to provide an
allowance for the difference between its debt cfietslO-year) and the debt margin
allowance (ie, 5-year) calculated in sectébB. A firm could effectively convert its 10-year
debt to 5-year debt by purchasing an approprigedcified credit default swap.

In its previous decisions the Authority has estedahe cost of credit default swaps by
reference to the difference between 10-year anelad-glebt margins for BBB rated borffs.
Further, the debt margin on 10-year BBB rated bomals estimated by extrapolating the 7-
year Bloomberg BBB yields by adding the term premhetween 10-year and 7-year
Bloomberg AAA fair value yields.

This approach is no longer possible since Bloomb#ygped producing 10-year AAA fair
value yields on 2 June 2010. An alternative apgrda estimating a 10-year debt margin
would be to extrapolate the 5- and 7-year BloomiBB& fair value yields to 10-year yields
and then deduct the 10-year risk-free rate. Talfle@pplies this approach to estimate the 10-
year debt margin over the 20 days ending the 3daigr2011.

Table 4.6
Bloomberg 10-year Debt Margin
5-Year 7-Year 10-Year
Bloomberg BBB 8.55% 9.75%
Estimated Bloomberg BBB® 11.10%
Risk-free rate 5.35% 5.35% 5.62%
Debt Margin 3.50% 4.40% 5.48%

All estimates are annualised values.

The debt margin estimated by extrapolating thelalvke Bloomberg BBB fair value yields is
5.48 per cent. We note that this significantlyhi@gthan that estimated for GAWB (ie,
4.49%) where the extrapolation was done using Blmengn AAA 7- and 10-year yields.

In assessing the reasonableness of this approashiteating the BBB 10-year bond yield we
have considered the estimated yield of a rangedividual BBB and A rated bonds. Figure
4.1, shows the yields of a range of long-term BBH A rated bonds listed on the Bloomberg
data service.

57 AER, Electricity transmission and distribution networtsice providers - Review of the weighted averazst of

capital (WACC) parameters Final decisidiay 2009, pp. 158-165.

%  QCA,Gladstone Area Water Board: Investigation of PriciRolicies June 2010, pp.132-133.

% The 10-year Bloomberg fair value yield is estiethby a straight line extrapolation of the 5- angiéar Bloomberg

BBB fair value yields.
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Figure 4.1
Australian Corporate Bond Yields
(20 days to 31 January 2011)
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Source: Bloomberg data service, downloaded on 13 February 2011.

Figure4.1 shows that there are very few observations on the Bloomberg data service on BBB
debt margins with a term of greater than 8 years. In fact, the only BBB corporate yield over 8
years on Bloomberg is for the APT Pipelines bond. Figutealso shows that the estimated
yield for 10-year Bloomberg BBB bonds is substantially greater than that of the APT bond
which has a term of around 9.5 years.

The AER recently considered the issue of estimating the 10-year BBB debt margin when
neither CBASpectrum nor Bloomberg estimates of the yield on long-term corporate bonds are
available. The AER concluded that it was not reasonable to rely solely on an extrapolation of
the Bloomberg series and recommenffed:

‘that an average of Bloomberg's 10 year, BBB fair estimate curve and the APA Group
bond represents the best DRP estimate possible in the circumstances of Envestra.
Specifically, in exercising its discretion, the AER has given equal weight to both
Bloomberg's fair value yield estimates, and the APA Group bond.’

Further, to estimate the Bloomberg 10-year BBB fair value clirve:

" AER.Envestra Ltd - Access arrangement for Qld gas network: 1 July 2011 — 30 Jun&&bdfary 2011, p.257.
I AER.Envestra Ltd - Access arrangement for Qld gas network: 1 July 2011 — 30 Juné&&baéary 2011, p.256.
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‘the AER considers that the most reasonable extatipa approach is to add the
spread on Bloomberg's AAA rated estimates from YOgears — as averaged over
the last 20 trading days when these estimates awgitable, ending 22 June 2010 —
to the most recent estimates of Bloomberg’s 7 y®BB rated fair value curve.’

In the absence of better data, we recommend thadithority adopt a similar approach to
estimating the 10-year BBB debt margin. Tahle estimates the 10-year debt margin using
the approach proposed by the AER. Using the approssults in a debt margin of 4.45 per
cent and so an estimated cost of a credit defeualp ©f 0.95 per cent.

Table 4.7
10-year Debt Margin
Rate
Bloomberg BBB 9.75%
Spread between 10 and 7 year AAA 0.60%
Estimated Bloomberg BBB 10.35%
APT Bond (BBB) 9.56%
BBB 10 year yield* 10.07%
Risk-free rate — 10 year 5.62%%
10 year debt margin 4.45%
5 year debt margin 3.50%
Credit default swap 0.95%

* Debt margin based on an equal weight on the Bloerg 10 year
estimate and the APT bond yield.

4.4 Interest rate swap cost allowance

The interest rate swap costs ensure that SunWsatempensated for the cost of converting
the risk-free rate element of its 10-year corpodatet into 5-year debt. The current
difference between the 5 and 10 year risk freeisa®& basis points.

Consistent with its decision for GAWB, we recommeimalt the Authority provide an
allowance of 27 basis points, for the cost of ieserate swap<.

4.5 Annual debt issuance allowance

Issuing corporate debt is not free and these sbsisld be included in either the cash flows
or the assumed cost of debt for the firm. In itsshrecent decision the Authority has
provided an allowance of 12.5 basis points in et dnargin for these costs. In our opinion,
this is a reasonable annual allowance for thesis.cos

2 QCA,Gladstone Area Water Board Investigation of Pricimctices: Final DecisionJune 2010, p.132.
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4.6 Debt margin conclusion

Including transaction costs in the debt margin singple and transparent approach to ensure
that firms are fully compensated for the full caa$sociated with raising debt finance. It
follows that the total debt margin should include:

= the five-year debt margin, estimated using Bloomglata as 3.50 per cent for the 20
days ending 31 January 2011;

= an allowance for the cost of credit default swaysch is estimated to be 0.95 per cent
(using the difference between the 5 and 10-year B8I& margins);

= an allowance of 27 basis points for an interes-satap; and

» an allowance of 12.5 basis points for annual dehtance costs.

Under this formulation, as of the end of January12@he indicative total debt margin for
SunWater is 4.85 per cent and the cost of del.@0lper cent. We note that the estimated
cost of debt is high by historical standards. Remtthe estimated cost of equity (ie, 10.15
per cent) in sectioi of this report is slightly lower than the abowtimated cost of debt (ie,
10.20 per cent). This is an unusual result sihegisk of equity financing is greater than the
risk of debt financing.

However, we note that 10.20 per cent is based @pithmised yield on debt, not the
expected yield. Following the global financialsisiof late 2008, promised debt yields have
increased markedly. In part, this rise in promigiedls may be explained by an increase in
the likelihood of default. Therefore, the expecyezld on debt may be below the promised
debt yield and may be below the expected returaquity that we compute. Again, however,
extracting the portion of the promised yield ontdblat can be attributed to the risk of
default is not a straightforward task.
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5 Equity Beta
5.1 Summary

The Authority has decided that the return requaeequity will be determined using a
domestic version of the Sharpe-Linter Capital A§s@ating Model (CAPM). The CAPM
links the return the market requires on an assis$ tisk, measured by beta. This section
discusses how a value for the equity beta of d waer business might be estimated to
derive a return on equity that matches, as fas @sssible, that which the market requires.

A major difficulty in estimating an equity beta fan Australian water business is that no
Australian water business has equity that is plyblraded. It is therefore not possible to

estimate the equity beta of an Australian watemmss directly, and so one must form an
indirect estimate of the equity beta using avadatta.

In a report to the Authority, Officer (2005) argubat the return on equity for electricity and
gas utilities can act as a proxy for the returrtt@nequity of water companies whose major
customers are commercial and industrial users ténfa Also, the AER (2008) has argued
that foreign data can provide useful informationutithe risks of Australian equitiés.
Consistent with these sentiments, we have relieth@rfiollowing data to estimate the equity
beta of a benchmark:

= the market prices of regulated Australian enetgities; and
= the market prices of regulated UK and US wateremetgy utilities.

Since a large number of regulatory decisions haenlmade about the equity betas of
Australian and foreign utilities, we have also exsad:

= recent Australian regulatory decisions about thetgdpetas of utilities; and

= recent UK regulatory decisions about the equitadef utilities and US regulatory
decisions about the cost of equity for utilities.

Theory suggests that the way in which the pricasdHhfirm sets are regulated can affect the
equity beta of the firm. So we also discuss whabty predicts should be the impact of
regulation on the equity beta of a firm, whether tiheoretical predictions we outline are
borne out empirically and hence the extent to wihehregulatory regime the Authority
adopts should influence the equity beta of a berackm

5.1.1 Estimates

We have used market data to estimate the equitg lwdtportfolios of Australian, UK and US
utilities and compared these estimates to the gadaein recent regulatory decisions in those

*  GAWB, QCA Investigation of GAWB's Pricing Practices GAV@Bibmission in response to the QCA’s Draft Report
2005.

" AER,Explanatory Statement, Electricity transmission disdribution network service providers: Revievituf

weighted average cost of capital (WACC) parame2068.
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same jurisdictions. To do this we have re-levehedmarket estimates using an assumed
leverage (ratio of debt to value) of 60 per cefite market data suggests that:

= estimates of the equity beta of a regulated Auatranergy utility are significantly
below one and below the value that Australian refgus typically use of between 0.8 and
one;

= whether or not the equity beta of a UK energyytitalls below one depends on the data
used, while estimates of the equity beta of a Ukewatility are significantly below one
and are significantly below estimates of the eghéta of a UK energy utility; and

= estimates of the equity beta of a US water utdibynot differ significantly from one,
whereas those of a US energy utility are belowamekbelow estimates of the equity beta
of a US water utility.

Alternatives to using market data to estimate tihgtg beta of a water business are to use
either accounting data alone or a combination cbanting and market data. However, there
are problems with these alternatives, as we expiappendix B. In light of these problems,
we have not attempted to use accounting data tergenan estimate of the equity beta of a
benchmark water business.

5.1.2 Regulatory decisions

A review of recent Australian and UK regulatory déans on the cost of equity for energy
and water utilities shows that, after adjustingdoy minor differences in financial leverage
authorised, regulators set similar equity betagf@rgy and water utilities. US regulators
typically do not set explicit values for the equityta of a firm, although a review of US
regulatory decisions shows that, after adjustinglffierences in leverage, regulators set
similar costs of equity for energy and water uéht

5.1.3 Regulatory framework

Theory suggests that the regulatory frameworkdHain faces can affect its equity beta.
For example, a firm operating under rate-of-retagulation could be expected to have a
lower equity beta than a firm operating under aditerm price cap. Empirically, there is
some support for a link between the way in whidtira is regulated and its equity beta,
although it is far from clear how strong that lisk For this reason, we suggest that,
consistent with Australian regulatory precederigtieely little weight be placed on the
theoretical predictions as to the influence ofrégulatory framework the Authority chooses
on the equity beta of a benchmark.

5.1.4 Conclusions

In our opinion, the equity beta of an Australiartevabusiness should be set at a value that is
no different from the equity beta of an Australerergy utility. This is because:

= there are no systematic differences between egtinwditthe equity betas of energy and
water utilities; and
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= regulators in Australia, the UK and the US set oeosts for energy and water utilities
at similar levels, after adjusting for differengedinancial leverage.

Recent Australian regulatory decisions set thetgdpgta of an energy utility that has an
assumed financial leverage of 60 per cent to berak®.8. We recommend that the equity
beta for an Australian water business be set nerdan this value.

5.2 The Capital Asset Pricing Model and leverage

The Authority has decided that the return requaeequity will be determined using a
version of the CAPM of Sharpe (1964) and Lintné63).”® In the CAPM, no individual
invests solely in a single risky asset; ratheregiors diversify. In particular, each investor
combines risk-free borrowing or lending with a piosi in the market portfolio of risky assets.
Thus, in the CAPM, the return that an investor meguon an individual asset is determined
not by how risky the asset would be if held aldng, rather by how much the asset
contributes to the risk of the market portfoliohig contribution is measured by the asset’s
beta. So, in the CAPM, the risk of an individus$et is measured not by the variability of its
return, but by its beta.

The CAPM implies that:

ERj) =R + B[E(Rn) —Rg 1, )
where
ER) = is the expected return on asset
Re = is the risk-free rate;
B = assef’'s beta; and
E(Rn) = the expected return to the market portfolioisiy assets.

The CAPM states that the return that the markatireg on an asset must be the sum of the
risk-free rate and a risk premium. If an asseteéhbsta of zero, it must earn the risk-free rate
but no more, even if the return to the asset iedam. The risk premium is the product of
the asset’s beta and the price of risk. The piaesk is the market risk premium, ie, the
difference between the expected return to the nhigdefolio and the risk-free rate.

The CAPM is widely used by regulators in Austraied the UK. For simplicity, regulators
in both countries assume that international equiykets are segmented — even though
empirically this is untrue. In addition, Australisegulators assume that investors face the
same tax rates on capital gains as on dividender-tough empirically this is also untrue —
and that a representative investor values the iatiput credits that companies distribute.

S Sharpe, William F.Capital asset prices: A theory of market equililbniunder conditions of risklournal of Finance

19, 1964, pages 425-442.

Lintner, JohnThe valuation of risk assets and the selectionstd/rinvestments in stock portfolios and capitaldpets
Review of Economics and Statistics 47, 1965, pdge37.
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Thus there are theoretical weaknesses with theéoveo$ the CAPM used by regulators.
These are also weaknesses in the ability of theMCA&Psuccessfully explain the cross-
section of average returns to equities. Empigcalie CAPM tends to underestimate the
returns to low-beta assets and overestimate thengeto high-beta assets. Since the equities
of utilities often have low betas, this observatimplies that the CAPM will tend to
underestimate the cost of equity for utilities. isTsuggests that considerable caution should
be exercised by regulators who rely only on the MABefore setting a lower than average
equity beta for a regulated utility.

5.2.1 Leverage

We have used market data to estimate the equias leétportfolios of Australian, UK and US
utilities. The equity beta of a firm is positivalglated to its financial leverage. It is therefor
helpful to make an adjustment for any differenceveen the financial leverage of these
utilities and the leverage of an efficient benchikaustralian water business. Such an
adjustment involves two steps. First, estimatat®fequity betas of the utilities should be
de-levered to produce estimates of their assesbh&acond, the resulting estimates should be
re-levered to produce estimates of the equity bbtsitilities would have under the same
leverage as a benchmark Australian water business.

Precisely how the equity beta of a firm is relaithe firm’s financial leverage depends,
among other things, on the assumptions one makes alhether the firm may default on the
debt it has outstanding and the debt policy thafitim will follow. ACG (2008) and Henry
(2008, 2009) use, and the AER (2008, 2009) accbptase of, the following simple
formula’®

po=pf1+ ) ©
where
Le = the firm’s equity beta;
La = the firm’'s asset beta;
D = the value of the firm’s debt; and
E = the value of the firm’s equity.

®  AER, Explanatory Statement: Electricity transmission afistribution network service provider, review bét

weighted average cost of capital (WACC) parame2068.

AER, Final Decision: Electricity transmission and digttition network service providers, review of theghead
average cost of capital (WACC) paramete&2809.

Allen Consulting GroupBeta for regulated electricity transmission andudigition: Report to Energy Networks
Association Grid Australia and APIA, 2008.

Henry, Olan T.Econometric advice and beta estimatidttachment C to the AEREBxplanatory Statement:
Electricity transmission and distribution networgice provider, review of the weighted average obsapital
(WACC) parameter2008.

Henry, Olan T.Estimating betaAttachment C to the AERBinal Decision: Electricity transmission and digttition
network service providers, review of the weighteerage cost of capital (WACC) paramete2609.
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This formula (the “AER formula”) states that theudy beta of a firm will be higher, holding
constant the beta of the firm’s assets, the higreefirm’s financial leverage. While it may
appear that the formula assumes that there araxes,tthis is not the case. Taggart (1991)
notes that the firm’s equity beta and its asset hélt be related in this way ff*

= there are taxes at both the corporate and perkved] and

= afirm continuously issues and retires default-fiebt so as to keep the leverage of the
firm constant.

Since imputation credits provided to investors espnt negative personal taxes on dividend
income, the AER formula is also consistent withald/in which imputation credits are
distributed.

In contrast, the leverage formula generally adoptethe Authority is®

1-T)D 1-T)D
:Be :ﬂa(l"_( ) J_ﬂd ( ) (4)
E E
where
T = the corporate tax rate; and
L = the beta of the firm’s debt.

Conine (1980) shows that a firm’s equity beta asskabeta will be related in this way if:

= there are taxes at the corporate level;
= tax rates on personal income from debt and equéydentical; and

= the firm issues perpetual debt that promises theedixed coupon payment at the end of
the current period and every future period.

In using the Conine formula, the Authority adjusts corporate tax rate for the provision of
imputation credit§°

Comparing the two formulae:

» the Conine formula allows the debt a firm issuesdaisky while the AER’s formula
requires the debt that the firm issues to be defees?’

" Taggart, Robert AConsistent valuation and cost of capital expressiaith corporate and personal taxdgnancial

Management, 1991.

8 QCA, Final Report: Gladstone Area Water Board: Investiga of Pricing Practices2010.

™ Conine, Thomas, ECorporate debt and corporate taxes: An extenslaurnal of Finance, 1980.

8 Note that it is the debt beta and not the taskl of the debt that appears in the Conine forrama that inferring the

debt beta from the difference between the promyseld on the debt that the firm issues and the-frisk rate will in
general mislead. This is because the promised pielthe debt will reflect the probability of defaand this will
depend not only on the systematic risk of the teeib@lso on its total risk.
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» the AER’s formula allows the personal rates ofaaxncome from debt and equity to
differ while the Conine formula requires that theyidentical; and

= the Conine formula assumes that the amount oftti@bt firm has outstanding (in dollar
terms) is constant while the AER’s formula assuthas a firm issues and retires debt so
as to keep the leverage of the firm constant.

The proposition that companies maintain a consémetrage is broadly consistent with the
behaviour of firms across time and consistent Withregulatory assumption that leverage is
held at a constant percentage of regulatory ass¢$e. empirically:

» the beta of the debt of an Australian water businesot large; and

= the personal rates of tax on income from debt auity differ.

For these reasons, in what follows we use the Al srage formula rather than the Conine
formula to de-lever and re-lever equity betas. AER (2009) and QCA (2010), however,
acknowledge that, in general, it does not makgrifstant difference which de-levering and
re-levering formula is used, so long as the sanmadta is used to de-lever and re-lever.
Nevertheless, because the Authority has generdtiptad the Conine formula, we also report,
in Appendix C, equity beta estimates that have bedewided and re-levered using this
formula.

5.3 Equity beta estimates

Since no Australian water business has equityishaablicly traded, we estimate the equity
beta using market data for Australian and foreigjitias that we deem to have
characteristics that are similar to those of antralian water business. In particular, we use
data from Bloomberg information service to estintateequity betas éf

= the nine Australian energy utilities that Henry@pemploys to estimate the equity beta
of an electricity utility in his report for the AER

» the three UK energy utilities and five UK watellitigs that PriceWaterhouseCoopers
(2009) employs in its report on the cost of cagdialthe Office of Gas and Electricity
Markets?®* and

81 One can relax the assumption that the AER forrmaies that the debt that the firm has outstanidinigfault-free.
Sick (1990) and Cooper and Nyborg (2008) showdhabre general version of the AER formula will @nt besides
the beta of the firm’s debt, both the corporate pesonal tax rates that investors face.

Sick, G.A., Tax-adjusted discount ratelanagement Science, 1990, pages 1432-1450.

Cooper, I. A. And K. G. Nyborglax-adjusted discount rates with investor taxes rasid/ debt Financial
Management, 2008, pages 365-379.

82 Tables A.1 through A.4 in Appendix A list the coamies that we use.

83 Henry, Olan T.Estimating betaAttachment C to the AER'Binal Decision: Electricity transmission and digttition

network service providers, review of the weighteerage cost of capital (WACC) paramete2809.

84 PriceWaterhouseCoopersjvice on the cost of capital analysis for DPCRBtaF Report 2009.
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= the 21 US energy utilities that ACG (2008) idestfin its submission to the AER and
nine of the 10 US water utilities that the Califi@rfublic Utilities Commission (2009)
employs in a recent rate-of-return decisoff

We compute re-levered betas for equally weightethatue-weighted portfolios of these
companies relative to the MSCI Australia, UK and $t8ndard Core indices. Like Henry
(2008, 2009), we use weekly as opposed to montitty since this raises the precision of our
estimates and all but eliminates any concerns theeeffect of infrequent trading that might
arise were one to use daily d&faTo determine whether there have been recent elsang
the equity betas of energy and water utilities empute estimates over two different
periods: the period from 2000 to 2011 and the mecent period of 2009 to 20f4.

5.3.1 Estimates
Table5.1 shows the estimates that we derive using tiigise Tablé.1 shows that:

= estimates of the equity beta of a regulated Auatranergy utility are significantly
below one. Moreover, most of the estimates are sifmificantly below the range that
Australian regulators have set in recent decisionenergy utilities, ie, 0.8 to 1.0. The
estimates, though, are well within the range ofvieen 0.4 and 0.7 that
Henry (2008, 2009) provides for the equity betamfAustralian energy utilit§?

= whether one concludes that the equity beta of sebtgy utility differs significantly
from one depends on the length of the time senasidered. By contrast, estimates of
the equity beta of a UK water utility are signifintly below one and are sufficiently low
that one can conclude that the equity beta of andker utility is significantly lower than
the equity beta of a UK energy utility; and

= estimates of the equity beta of a US water utdibynot differ significantly from one.
One of the four estimates of the equity beta ofSaddergy utility, though, is significantly

8 We drop Southwest Water Company because, ao@aéifWater Services (2008) argues, Southwesteetass than

half of its revenue from regulated water operations
Public Utilities Commission of the State of Califi@, Decision 09-05-0197 May 2009.

California Water Service©pening brief of California Water Service CompahyDctober 2008.

8  Allen Consulting GroupBeta for regulated electricity transmission andtdizition: Report to Energy Networks

Association Grid Australia and APIA, 2008.

87 Henry, Olan T.Econometric advice and beta estimatiétachment C to the AERExplanatory Statement:

Electricity transmission and distribution netwosrkrgice provider, review of the weighted average obsapital
(WACC) parameter2008.

Henry, Olan T.Estimating betaAttachment C to the AERBinal Decision: Electricity transmission and digttition
network service providers, review of the weighteerage cost of capital (WACC) paramete2609.

8  We choose 2000 as our starting point becauséstiigen the MSCI indices first appear on Bloombana daily basis.

89 Henry, Olan T.Econometric advice and beta estimatiéittachment C to the AERExplanatory Statement:

Electricity transmission and distribution networrgice provider, review of the weighted average obsapital
(WACC) parameter2008.

Henry, Olan T.Estimating betaAttachment C to the AERBinal Decision: Electricity transmission and digtrition
network service providers, review of the weighteerage cost of capital (WACC) paramete2609.
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below one and significantly lower than the correxpng estimate of the equity beta of a
US water utility.

However, we recognise that there are potentiaicdities with using estimates of the equity
betas of Australian energy utilities as guideshequity beta of a benchmark for SunWater.
There are also potential problems with using edémsaf the equity betas of foreign energy
and water utilities relative to foreign market iog$ as guides to choosing the equity beta of a
benchmark. These challenges are that:

= energy and water companies operate different bssrseand even within the energy or
within the water industry different companies seevilifferent sets of customers;

= utilities face a variety of different regulatoryaimeworks and theory suggests that the
regulatory framework that a firm faces can afféseiquity beta;

= differences in the leverage of firms across markatslead to differences between
domestic and foreign re-levered equity betas; and

= differences in the significance of industries te tomestic and foreign economies can
lead to differences between domestic and foreigitygetas.

In what follows we examine how important empirigdthese problems are.

Table 5.1
Equity Beta Estimates for Energy and Water Utilitie s
Equity beta
2000 - 2011 2009 - 2011
Water Water
Country Industry Estimate less energy Estimate less energy

Panel A: Equally weighted portfolios

Australia Energy 0.518 0.646
(0.064) (0.136)
UK Energy 1.090 0.634
(0.130) (0.127)
UK Water 0.543 -0.547 0.396 -0.239
(0.074) (0.087) (0.076) (0.113)
us Energy 0.880 0.962
(0.072) (0.088)
us Water 1.019 0.139 1.091 0.129
(0.088) (0.075) (0.109) (0.108)
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Panel A: Value-weighted portfolios

Australia Energy 0.449 0.458
(0.060) (0.093)
UK Energy 1.071 0.648
(0.124) (0.126)
UK Water 0.685 -0.386 0.492 -0.156
(0.095) (0.077) (0.086) (0.112)
us Energy 0.787 0.857
(0.071) (0.077)
us Water 0.978 0.192 0.890 0.033
(0.088) (0.080) (0.085) (0.066)

Notes: The estimates are computed from weeklytdkean from Bloomberg and MSCI and are re-leveredgus
a benchmark leverage of 60 per cent. Standardreface in parentheses. Beta estimates in bol@diff
significantly from one at the 5 per cent level whaktimates of the difference between water andygfetas in
bold differ significantly from zero at the 5 pemtéevel.

5.3.2 Firm characteristics

SunWater and some of the utilities whose returnsigseeto estimate equity betas have very
different characteristics. For example, SunWater water business while many of the
utilities are energy businesses. SunWater alsa luifferent customer base from many of
the utilities. SunWater has 5,000 customers adtassesources, energy, urban and irrigation
sectors. By contrast, Centrica, one of the wiitincluded in our analysis, is a UK provider
of gas and electricity and has over 25 milliondestial customers.

The rationale for using the equity betas of endngginesses as proxies for the equity betas of
water businesses is that:

» the income elasticities of energy and water aré lmw; and

= the fixed costs of distributing and transmittingeegy and water are both high relative to
the total costs of doing so — in other words, tperating leverages of energy and water
businesses are high.

The income elasticity of demand for a product messthe extent to which its demand will
change with a change in income. Goods that aressées have a low income elasticity of
demand because an increase or decline in incomigtleasnpact on demand for the goods.
Goods that are luxuries have a high income elagtdidemand because an increase or
decline in income has a substantial impact on deimdine low income elasticities of
demand for energy and water mean that the equitislzd energy and water businesses will
be lower than they would be if their income elasés were high.
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Companies with high fixed costs relative to totadts, ie, high operating leverage, can
expand output without incurring the costs faceatherwise identical companies that face
high variable costs relative to total costs. Ttheshigh operating leverages of energy and
water companies mean the equity betas of energyvater businesses will be higher than
they would be if their operating leverages were.low

Whether the equity betas of energy and water comapatiffer substantially is an empirical
guestion. Although there is no direct Australi@idence, estimates using UK and US data
do not suggest that, after adjusting for differeniceleverage, that there are systematic
differences between the equity betas of energywaaidr businesses. Our estimates of the
equity beta of a UK water utility are always beltve corresponding estimates for a UK
energy utility. On the other hand, our estimatethe equity beta of a US water utility are
always above the corresponding estimates for arié®yg utility.

While the income elasticity of water is low, theame elasticities of some water customers
may be higher than the income elasticities of othustomers. For example, it is likely that
the income elasticities of commercial water cust@anexceed the income elasticities of
residential customers. However, as both Fronfi@iQ) and ourselves have pointed out,
measuring differences in income elasticities amdetiect that these differences will have on
the equity beta of a water business is difficlilfor this reason, both we and Frontier
conclude that caution should be exercised befgnegito take into account any impact.
Frontier, for example, concludes that:

‘Energy businesses are much more likely to havestomer base that includes a material
proportion of residential or domestic customers smtheir equity beta may be lower than that
of a rural water business.

In determining if the equity beta needs to be arednd reference this additional risk, the
ACCC will need to consider a number of issues,udirlg ... the practical difficulties inherent
in trying to quantify the extent of difference bewn equity betas for energy and rural water.’

5.3.3 Regulatory framework

The regulatory frameworks faced by the utilitieattmake up our empirical analysis may
differ from the framework that SunWater will faceigg forward. In principle, the
regulatory framework that a firm faces may affestequity beta.

In what follows, it will be useful to note that tpeofits of a firm can be expressed as the
difference between a firm’s revenues (ie, pricetipligd by output) less its total variable
costs (ie, variable cost per unit of output muiéiglby output) less its fixed costs. This
relation can be expressed by the following formula:

7= px( pW) —U(x( pW)) - f (5)

where

% Frontier EconomicsThe cross sectoral application of equity betasrgpéo water A report prepared for the

Australian Competition and Consumer Commissigoril 2010.

NERA, Single or multiple rates of return: SunWatarreport for the Queensland Competition AuthQrg9 August
2010.
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= the firm’s profits;

= the price per unit of output;
= the firm’s output;
aggregate wealth;

= variable costs; and

—h<é><'0:l
1

= fixed costs.

The terminologw(p, W) means that outpux) depends on the price of output$ &nd
aggregate wealthN). Similarly, the terminology(x(p, W) means that variable costg (
depend on outpuk) which in turn depends on price and aggregate wealthardW. So
equation (5) simply says that profits are revenue less the sum of fixed and variable costs,
variable costs depend on output and output depends on the price per unit of output and
aggregate wealth. The firm’s outputwill in general vary inversely with the price per unit
of output (ie, as price falls demand increasgsand positively with aggregate wealt,(ie,
demand increases as aggregate wealth increases).

Broadly speaking economic regulation can be characterised in one of three ways, ie:

= rate-of-return regulation;
= price-cap regulation; and

* revenue-cap regulation.

Abstracting from the many practical complexities that tend to blur these distinctions, as a
matter of high level principle:

» rate-of-return regulation fixes profits, that 18,
= price-cap regulation fixes the price per unit of output, that iand

* revenue-cap regulation fixes revenue, thgbxs,
Maintaining this same abstraction from practicality, it follows that as a matter of principle:

» rate-of-return regulation implies there is no relation between prafigmd aggregate
wealth,W,

= price-cap regulation implies there will typically be a positive relation between pugfits,
and aggregate wealtW/; and

= revenue-cap regulation implies there will be a negative relation between prodits)
aggregate wealtiy.
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Thus, maintaining this abstraction from practical reality and setting aside considerations of
the impact of risk between regulation and risk, these principles would impR/ that:

= under rate-of-return regulation the equity beta of a regulated firm will be zero; and

= under price-cap regulation the equity beta of a regulated firm will be positive.

Inspection of (5) indicates that an increase in egate wealth, under revenue-cap regulation,
will raise output and variable costs while the regulated firm will be forced to lower prices to
keep revenue constant. Thus (5) suggests that:

= under revenue-cap regulation the equity beta of a regulated firm will be negative.

Regulation of whatever form typically allows or encages utilities to set two part tariffs that
fix both the price per unit of outpyg, as well as a fixed charge, caltit For example, the
Authority has in the past used a framework of this kind to regulate SunWatémder this
framework, the profits of the firm will be given by:

n=(p b&pW) X pW) - f+c, (6)
whereh is the variable cost per unit of output.

If pis set equal th (prices are set to cover variable costs) @igdset an appropriate amount
abovef (the fixed charge more than covers fixed costs) then profits will be fixed and there
will be no difference between this form of regulation and rate-of-return regulation.

If pis set abové (prices more than cover variable costs) amiset to zero (there is no fixed
charge), then profits will be a positive function of output and there will be no difference
between this form of regulation and price-cap regulation.

If pis set to zero (there is no variable charge)aisdset to a positive number (there is only a
fixed charge), then revenue will be fixed and there will be no difference between this form of
regulation and revenue-cap regulation.

We pointed out in our previous report that, in the current framework that the Authority uses

to regulate Sunwater, the fixed charge does not cover fixed costs but the variable charge more
than covers variable costs. It follows that SunWater is effectively operating under a price-cap
regime.

Alexander, Mayer and Weeds (1996) estimate the equity betas of regulated firms across a
large number of countries that use a variety of different regulatory frameworks and provide

%1 Alexander, Alexander, |., Mayer, C., Weeds, H., Regulatory structure and risk: An international comparison, World

Bank Policy Research Working Paper No 1698, 1996.

Grout, Paul A. and Anna ZalewsKehe impact of regulation on market rislournal of Financial Economics, 2006,
pages 149-184.

NERA, Single or multiple rates of return: SunWatArreport for the Queensland Competition Authqrg9 August
2010.
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some support for a link between the regulatory &awrk that a firm faces and the equity
beta of the firm®® For example, they argue that:

‘[price-cap] regimes involve high-powered incengve rate-of-return regulation is low-
powered’

and state that they find that:

‘high-powered incentives appear to be related gbdvi systematic risk, while low-powered
incentives imply low market risk.’

The same results, though, also provide evidencastghe link that theory says should exist
between the regulatory framework and the equitg bét regulated firm because Alexander,
Mayer and Weeds also argue that:

‘revenue-cap regimes involve high-powered inceagtiv

So they include in the set of firms that face hpgiwered incentives, firms that face a
revenue cap. Alexander, Mayer and Weeds also-iasl do we — that firms that face rate-of-
return regulation have assets betas that are éangegh to suggest that the equity betas of the
firms are far from zero. We find that US firmstfece rate-of-return regulation have equity
betas that are not far from one.

More recent work is similarly inconclusive abou¢ ink between the regulatory framework
and the equity beta of a regulated firm. Grout Aalkwska (2006) find that a proposal to
introduce profit sharing in the UK led to a falltime equity betas of regulated firms and so
are able to provide some support for a fihkGaggero (2010), on the other hand, finds Hhat:

‘Using a worldwide panel of 170 regulated compamipsrating in electricity, gas, water,
telecommunication and transportation sectors dutiegperiod 1995-2004, | find that different
regulatory regimes do not result in different levef risk to their regulated firms.’

Of course, the simple theoretical analysis we desabove abstracts from reality. For
example, firms that face rate-of-return regulafiace a regulatory lag that causes their profits
to vary above or below the specified rate of retulifso, as Campbell and Mei (1993) show,
in practice, one cannot infer what the equity lméta firm must be from its cash-flow beta
alone?® They show that the equity beta of a firm can fmkén into three components: a
cash-flow beta, an expected excess-return betea agal-interest rate beta. They find that
while the cash-flow beta of a portfolio of US ui#s is -0.125 — not significantly different
from zero and consistent with our simple analybisva — the beta of the portfolio is 0.619 —
far from zero.

9% Alexander, Alexander, 1., Mayer, C., Weeds, HegRatory structure and risk: An international camgon, World

Bank Policy Research Working Paper No 1698, 1996.

% Grout, Paul A. and Anna Zalewskeye impact of regulation on market rislournal of Financial Economics, 2006,

pages 149-184.

Gaggero, Alberto ARegulation and risk: A cross-country survey of taged companiesBulletin of Economic
Research, 2010.

% Campbell, J.Y. and J. Malyhere Do Betas Come From? Asset Price Dynamicsten8ources of Systematic Risk
Review of Financial Studies, 1993, pages 567-592.
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In light of the lack of strong evidence of a ratatbetween the regulatory framework and the
equity beta of a regulated firm, we suggest thiatikely little weight be placed on the link
that high level principle predicts should existvibetn the regulatory framework the

Authority chooses and the equity beta of a benckhmar

Other Australian regulatory bodies have also carsid whether the regulatory framework
that a firm faces should be an important deterntinéits equity beta. Transmission network
service providers (NSPs) under the control of thdRAace revenue caps while distribution
NSPs typically face price caps. Theory suggests #il else constant, the equity beta of a
transmission NSP should be set below the equity tiea distribution NSP. However, the
lack of empirical support for a theoretical linkilween the regulatory framework that a firm
faces and its equity beta led the AER (2009) tachate in its recenifVACCreview that’’

‘there were not compelling reasons or evidenceugmast a benchmark efficient NSP’s
exposure to systematic risk changes significaniyen different control mechanisms, such that
different equity betas would be appropriate.’

Thus our decision to place little weight on thelthat theory predicts should exist between
the regulatory framework the Authority chooses #r@equity beta of a benchmark is
consistent with regulatory precedent.

5.3.4 Financial leverage

Differences in the leverages of firms across markan lead to differences between domestic
and foreign re-levered equity betas. For exanBG (2008) estimated the weighted
leverage of the S&P 500 to be 40 per cent and tighted leverage of the ASX 200 to be 34
per cenf® Under the assumption that the risks of the umbassets underlying the two
indices are identical, a guide as to the equitg béta corresponding Australian firm should
be, re-levered estimates of the equity beta of ditdSto be increased by a factor of:

1- 034
1-0.4C

=110

5.3.5 Industry weighting

Differences in the significance of industries te ttomestic and foreign economies can lead
to differences between domestic and foreign edpgtas. Australia, for example, has a
larger resources sector relative to the rest ottmmomy than either the UK or the US. ltis
therefore likely that, all else constant, the ggbita of an Australian resources firm relative
to an Australian equity index will exceed the eguieta of a UK or US resources firm
relative to a UK or US equity index. Similarly,istlikely that, all else constant, the equity
beta of an Australian firm that is not in the res®s sector relative to an Australian equity
index will fall below the equity beta of an othes&iidentical UK or US firm.

97 AER, Electricity transmission and distribution networrsice providers — review of the weighted averagst of

capital (WACC) parameters: Final Decisiolay 2009, pages 252.

% Allen Consulting GroupBeta for regulated electricity transmission andudisition: Report to Energy Networks

Association Grid Australia and APIA, 2008.
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ACG (2008) reports that the higher weight of researin the Australian index lowers the
equity beta of a firm that is not in the resoureetsr relative to the Australian market
portfolio. For this reason, ACG suggests thaereted estimates of the equity beta of a US
firm should be decreased by a factor of 0.81 teidema guide as to what the equity beta of a
corresponding Australian firm should 8&.ACG consequently concludes that the effect of
differences in leverage and industry weighting @ppe largely offset each other — at least
when it comes to differences between the AustraliachUS market¥’

Finally, ACG examines whether differences in thgutatory environments that firms face
produce differences in their equity betas. Thayl fittle evidence to support that
possibility 1°*

5.4 Regulatory decisions

Previous regulatory decisions provide some guidaisc® how a value for the equity beta of
an Australian water business might be determinethemasis of a domestic version of the
CAPM. In this section we examine regulatory derisimade in Australia, the UK and the
US in respect of energy and water businesses.

5.4.1 Australian regulatory decisions

Table5.2 shows the results of some recent Australianlaggry decisions on the equity betas
of energy and water utilities. The table also mes re-levered betas using the assumed
leverage (ratio of debt to value) of a benchmariimss of 60 per cent.

Table5.2 indicates that Australian regulators havelsetbst of equity in such a way as to
come close to matching the re-levered equity beftasiergy and water utilities, which
suggests that they consider electric and gasiesilits good proxies for water businesses. For
example, in 2010 the Authority set an equity bét@.65 and leverage of 0.5 for GAWB.

This combination of equity beta and leverage preduxre-levered beta of 0.81 which is
almost identical to the equity beta set by the A&Relectricity and gas distribution in 2010.

% After they have been increased by a factor dd 1oltake into account differences in financiakiege.

100 Allen Consulting GroupBeta for regulated electricity transmission andtdisition: Report to Energy Networks

Association Grid Australia and APIA, 17 September 2008, [dp53.
101 Allen Consulting GroupBeta for regulated electricity transmission andtdisition: Report to Energy Networks

Association Grid Australia and APIA, 17 September 2008, p. 52

NERA Economic Consulting 43



Equity Beta

Table 5.2
Recent Australian Regulatory Determinations on Equi ty Betas

Re-

Equity levered
Regulator Year Industry State beta* Leverage beta
AER 2010 Elec. Dist. VIC 0.80 0.60 0.80
AER 2008 Elec. Trans. NSW 1.00 0.60 1.00
AER 2010 Gas Dist. ACT 0.80 0.60 0.80
ACCC 2008 Gas Trans. VIC 1.00 0.60 1.00
GPOC 2007 Water TAS 0.77 0.50 0.96
ICRC 2008 Water ACT 0.90 0.60 0.90
ESC 2009 Water VIC 0.65 0.60 0.65
IPART 2009 Water NSW 0.90 0.60 0.90
QCA 2010 Water QLD 0.65 0.50 0.81

* Midpoint where a range is specified.
Sources: Publicly available regulatory decisions.

5.4.2 UK regulatory decisions

Table5.3 shows the results of two recent UK regulat@gisions on the equity betas of
energy and water utilities. As in Australia, thisited evidence suggests that regulators have
set the cost of equity in such a way as to com&edo matching the re-levered equity betas
of energy and water utilities.

It is not possible to provide more information esent UK regulatory decisions because the
UK regulatory authorities are not always forthcognan how they set the cost of equity for
utilities. For examplethe Office of the Gas and Electricity Marke®fgem) (2009), in a
recent decision on the cost of equity for eledyidistributors, stated thaf*

‘We have not disaggregated our cost of equity deiteation.’

While Ofgem does not reveal precisely how its asiat the cost of equity, it does provide
some hints. For example, it state that:

‘a gearing level at the top of our range (and abfiuabove it) is required to obtain an equity beta
approaching one. We think that a notional gearingboper cent is appropriate.’

Since a gearing (leverage) of 65 per cent is atapef its range, the statement suggests that
Ofgem has applied an equity beta of around onelémtricity distributors. An equity beta of
one and a leverage of 65 per cent would produeelevered beta of 0.87, which matches the
re-levered equity beta chosen by the Utility Regqul@UR) for Northern Irish electricity

102 Ofgem,Electricity distribution price control review: Figroposals — allowed revenues and financial iss@e99.
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distributors and is similar to the equity beta @by the UK water regulator (OFWAT) in
2009 for water businesses.

Table 5.3
Recent UK Regulatory Determinations on Equity Betas

Re-

Equity levered
Regulator Year Industry Jurisdiction Firm beta* Leverage beta
UR 2011 Elec. Dist. NI SONI 0.77 0.55 0.87
OFWAT 2009 Water UK Various 0.90 0.57 0.96

Sources: Publicly available regulatory decisions.

5.4.3 US regulatory decisions

US regulators differ from those in Australia and tbK in that they typically do not rely on
any single model to determine the equity beta. d@xample, the California Public Utilities
Commission (2009) states th&t

‘The Commission has never adopted a single preferost of capital model because no one
model is perfect and the results produced by alletoare highly susceptible to various input
assumptions.’

Regulators generally use discounted cash flow aisatg generate the cost of equity for a
utility and, in addition, may or may not use theRM\. As a result, a regulator may not
determine a value for the equity beta of a comphayit regulates. However, a regulator
will always set a cost of equity for the compaiy.Table5.4 we show the cost of equity
determined for a number of major water and enetijjies in recent US regulatory
decisions.

Table5.4 shows that there is little variation in thedeage of major water utilities. However,
on average, the leverage of water companies ioappately 5 percentage points higher than
that of electricity and gas companies. The talsdle shows that the authorised cost of equity
for electricity companies is, on average, aroun@a&$ls points higher than the authorised
cost of equity for gas companies. The authorisest of equity for gas companies is, on
average, around 20 basis points higher than thwased cost of equity for water companies.
This data suggest that US regulators do not disagith Officer's hypothesis that the risks

of water and energy utilities are similar.

Since our focus is on a value for the equity bét@noAustralian water business that, using a
domestic version of the CAPM, will provide a retaonequity that matches as far as is
possible the return the market requires on equigyexamine a single US regulatory decision
in more detail. We focus on a single decision beealablé.4 indicates that there is
relatively little variation in the leverage or cadtequity for a water utility set in recent major
US regulatory decisions.

103 california Public Utilities Commission, Decisi68-05-019 May 7, 2009.
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In May 2009, the California Public Utilities Comrsisn set the cost of capital for the three
largest water utilities operating in Californiaet@alifornia Water Service Company, the
California-American Water Company and the Goldeate&S¥Water Company (a subsidiary of
American States Waterf* In setting these rates the Commission examintes mmputed
by the three companies and the Division of RatepAgeocates (DRA), a Californian state
government body.

The DRA used a sample of 10 water companies @sdts/ group. These companies were
the nine water companies listed in Tablé, excluding Connecticut Water Service but
including the Southwest Water Company and the Wadter Company. For this group of
companies the DRA estimated an equity beta of W88 is not significantly different
from the values we estimate in Table 2 for portielof US water utilities. Using the CAPM,
a risk-free rate and market risk premium of 4.76q@nt and 4.60 per cent, the DRA
consequently computed a cost of equity of 8.8 pat for a water utility.

The DRA also computed a cost of equity for a wat#ity using discounted cash flow
analysis which gives rise to a cost of equity @ @er cent. Thus corresponds to an implied
equity beta of 1.05.

104 california Public Utilities Commission, Decisi68-05-019 May 7, 2009.
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Table 5.4
Recent US Regulatory Determinations on the Cost Of  Equity
Authorised

cost of

Year Firm Exchange  Ticker Industry Leverage equity
2008 Various Elec. 48.41 10.46
2009 Various Elec. 48.61 10.48
2010 Various Elec. 47.96 10.41
2008 Various Gas 50.47 10.37
2009 Various Gas 48.72 10.19
2010 Various Gas 48.10 10.10
2009 American States Water NYSE AWR Water 49.00 10.20
American Water Works NYSE AWK Water 57.60 9.63

Aqua America NYSE WTR Water 57.40 10.33

2009 Artesian Resources NDQ ARTNA  Water 58.60 10.00
2009 California Water Service NYSE CWT Water 50.10 10.20
2007 Connecticut Water Service NDQ CTwWS Water 55.90 9.75
Middlesex Water Company NDQ MSEX Water 47.60 10.15
Pennichuck Corporation NDQ PNNW Water 51.50 9.75

2010 SJW Corporation NYSE SJW Water 53.80 10.20

Notes: Leverage includes in the calculation oftdpteferred stock.
Sources: AUS Utility Reports and Research Regrylaissociates.

The three water companies also used discountedloashnalysis and the CAPM to
estimate the cost of equity. All of the comparpesduced higher cost of equity estimates
than the DRA. The Commission chose a cost of gaiifl0.2 per cent. This rate was higher
than the rate that the DRA had recommended buthessthe rates that the three companies
had put forward. A cost of equity of 10.2 per ¢ersing the DRA'’s choices of a risk-free
rate and market risk premium, corresponds to afiéahequity beta of 1.18.

An equity beta of 1.18 is significantly higher thitne estimates of the equity beta of a US
water utility that we produce in Tabiel. However, it is important to remember that an
equity beta of 1.18 is based, in large part, ommegées of the cost of equity produced using
discounted cash flow analysis. Discounted cash #oalysis, while it will not mislead in a
world in which the CAPM is true, does not presuima the CAPM is true.

5.5 Conclusions
Our findings are that:

» there are no systematic differences across thendKUS in estimates of the equity betas
of energy and water utilities; and
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= regulators in Australia, the UK and the US setdbsts of equity for energy and water
utilities at similar levels, after adjusting forffeirences in financial leverage.

We therefore conclude that the equity beta of astralian water business should be set at a
value that is no different from the equity betanfAustralian energy utility. Recent
Australian regulatory decisions set the equity loét@an energy utility that is authorised to
have a leverage of 60 per cent to be 0.8. Thiseviids above the estimates that we produce
of the equity beta of an Australian energy utilitgowever, there is a lot of evidence that the
CAPM underestimates the returns the market reqoindew-beta equities. In our opinion,
therefore, if one is to use the CAPM, it is reasd@do set the equity beta of an energy utility
— and so a water utility — to be above the emgdiestimates one observes. We recommend
that the equity beta of an Australian water busiriEsset no lower than 0.8 and in light of
recent UK and US regulatory decisions, no highanth.2.
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6 Market WACC parameters

WACCparameters that would be the same for all compaarie considered market
parameters. The four cost of capdACCparameters common to all companies are:

= the risk-free rate;
= expected inflation;
» the market risk premium (MRP); and

= the value of imputation credits.

The values of these parameters have been considgtbd Authority in a number of
previous decisions and so, to ensure consistereyave been instructed to adopt these
values and approaches.

6.1 Risk-free rate

The risk-free rate is the rate of return requirgdnvestors for holding an asset with
guaranteed payments, ie, there is no risk of deéand the timing of all capital payments is
certain. As a consequence, the risk-free rate eosgies investors for:

» the time value of money;
= the expected reduction in the purchasing poweraiey, ie, inflation; and

= liquidity and inflation risk.

The Authority in its recent decisions for the Glae Area Water Boat® (2010) and QR
Network'°® (2010) used the annualised 5-year yield on Comneaittv government bonds as
the proxy for the risk-free rate. We note thatdeeision to use Commonwealth government
bond yields as the proxy for the risk-free rataas controversial. However, the Authority’s
decision to use a 5-year risk-free rate is at adts other regulators, which generally use a
10-year risk-free rate. On the other hand, théhuity has included an explicit allowance in
the debt margin for the additional cost that busses would incur to borrow for a 10-year
term.

An indicative estimate of the risk-free rate basadhe annualised 5-year Commonwealth
bond averaged over the 20 days ending on 31 Ja@04adyis 5.35 per cent.

6.2 Expected inflation
Expected inflation is normally considered a costaybital parameter, even though it is not a

component of the post tax nominaIACC However, under a post-tax revenue approach the
regulatory asset base is indexed to the Consun Pdex®” Therefore, it is necessary to

105 QCA, Gladstone Area Water Board Investigation of PricPwmgctices: Final DecisiopJune 2010, p122..
106 QCA, QR Network’s 2010 DAU — Tariffs and Schedule F:fDEzcision June 2010, p.38.

107 Australian Bureau of StatistiocSpnsumer Price Index, Australia (6401.0)
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remove the expected appreciation in the regulaesgt base due to inflation from regulated
revenues. This ensures that the firm is not corsgten for the expected cost of inflation in
both an appreciating asset value and in regulaeshues through the use of a nominal
WACC,ie, the nominal risk-free rate includes compenwsefidr expected inflatioH’®

The Authority’s preferred approach is to set expédnflation equal to the midpoint of the
Reserve Bank of Australia’s inflation target, whistcurrently 2.5 per cent?

6.3 Market risk premium

In the CAPM the market risk premium (MRP) is a pigsi premium over a risk-free rate that
investors expect to earn on a portfolio of all é&ssén practice, an Australian Stock
Exchange (ASX) index is used as the proxy for tlaeket portfolio.

The Authority’s MRP value is based on the followitmnsiderations*°

» the long-term historical average premium of the ASXr the 10-year government bond
yield is below 6 per cent;

= that the MRP should not be adjusted for short-teranket fluctuations, which are
subjective in both scale of required adjustment@earibd of application; and

» the use of a 5-year risk-free rate does not mdlieghange the MRP estimate.

The value adopted by the Authority for the MRPt&recent decisions is 6 per cent.

198 Removing the value of the expected inflationaigréase in the regulatory asset base from regulatesue means that

a post-tax revenue approach effectively providesahrate of return in revenues plus an inflatimheixing asset base.

109 QCA, Gladstone Area Water Board Investigation of PricPwgctices: Final DecisiopJune 2010, p.136; and
QCA, QR Network’s 2010 DAU - Tariffs and Schedule F:fDEecision June 2010, p.83.

10 QCA, Gladstone Area Water Board Investigation of PricPgctices: Final DecisionJune 2010, pp.123-124; and
QCA, QR Network’s 2010 DAU - Tariffs and Schedule F:fDEecision June 2010, pp. 38-39.
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6.4 Value of imputation credits (gamma)

Gamma is a parameter used to represent the valtiedhity investors receive from
imputation credits created through the paymenbaigany income tax. The imputation tax
system was introduced in Australia on 1 July 198¥ allows resident investors to deduct
from their taxable income any credits distributedhtem by way of franked dividends. Since
1 July 2000 investors that have franking creditexoess of their tax liabilities have received
a rebate from the Australia Tax Office (ATO). Anadian utility regulators use gamma to
determine the proportion of company income tax tiuegts not need to be included in a
regulated firm’s annual revenue requirement, bexzafishe benefit shareholders receive
from the imputation tax system.

Australian regulators have generally adopted a gawvaue of 0.5 in regulatory decisions.
The exception is the AER which adopts a gamma vafli®e65:-'* We note that the AER’s
decision is currently being appealed by a numbeegiilated business&s.

The Authority’s preferred value for gamma is 0.5jeh is consistent with the value adopted
by most Australian regulatot$®

11 AER, Electricity transmission and distribution netwowrsice providers — review of the weighted averagst of

capital (WACC) parameters: Final DecisioMay 2009.

112 ETSA Utilities, Ergon, Energex and Jemena hawé éadged appeals on the value of gamma to the ACT.

113 QCA, Gladstone Area Water Board Investigation of PricPwgctices: Final DecisionJune 2010, p.135; and

QCA, QR Network’s 2010 DAU - Tariffs and Schedule F:fDEecision June 2010, p. 55.
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7 Conclusion

Conclusion

Table7.1, sets out th&/ACCparameters recommended to apply to SunWater awelaas

an indicative estimate of the cost of capital.

Table 7.1
Recommended WACC Parameters

Parameter Value
Credit Rating BBB+
Risk-free rate® 5.35%
Market risk premium 6.0%
Asset beta” 0.32
Gearing (% debt) 60%
Equity beta® 0.80
Post-tax nominal return on equity 10.15%
Debt margin 3.50%
Credit default swap 0.95%
Interest rate swap allowance 0.27%
Annual debt refinancing allowance 0.125%
Debt margin (total) 4.85%
Pre-tax nominal return on debt 10.20%
Post-tax nominal vanilla WACC 10.18%
Officer pre-tax real WACC 8.19%

20-days up to and including 31 January 2011.

consistent with the Conine formula.

NERA Economic Consulting

The average of 5-year nominal Commonwealth Goventimond yields over the

Calculated using the AER formula to leverage hefableC.2 sets out the betas
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Appendix A. Companies Used in Empirical Work

This appendix lists the companies we used to estith@ equity betas for Australian energy
businesses, and for UK and US energy and watenésses. We also report the debt-to-
value ratios of each company computed using allaa data from 29 December 2000 to
14 January 2011

The Australian energy utilities that we use, listed@ableA.1, are the nine utilities that
Henry (2009) and the AER employ to estimate thetgdueta of an electricity utility™

Table A.1
Australian Energy Utilities

Company Ticker Debt-to-Value
Alinta Limited AAN 0.336
The Australian Gas Light Company AGL 0.305
APA Group APA 0.556
Duet Group DUE 0.760
Envestra Limited ENV 0.735
GasNet GAS 0.641
Hastings Diversified Utilities Fund HDF 0.365
Spark Infrastructure Group SKI 0.534
SP AusNet SPN 0.612

There are relatively few listed UK energy and watidities. We use the three energy
utilities and five water utilities that PriceWatetseCoopers (2009) employs in its report on
the cost of capital for the Office of Gas and Hieity Markets:*® The energy utilities are
listed in TableA.2 while the water utilities are listed in Tal#e3. TableA.2 shows that UK
energy utilities are less levered than their Alistnacounterparts.

114 For each firm the ratio is the average of the-delvalue ratios for the firm recorded at the efidune and December

each year.

115 Henry, Olan T.Estimating betaAttachment C to the AER'Binal Decision: Electricity transmission and digttition

network service providers, review of the weighteerage cost of capital (WACC) paramete2809.

118 priceWaterhouseCoopersivice on the cost of capital analysis for DPCRBiaF Reporf 2009.
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Table A.2
UK Energy Utilities

Company Ticker Industry Debt-to-Value

Centrica CNA Gas 0.091

National Grid NG Electricity & Gas 0.453

Scottish and Southern Energy SSE Electricity & Gas 0.202
Table A.3

UK Water Utilities

Company Ticker Industry Debt-to-Value
Dee Valley Water DVW Water 0.472
Northumbrian Water NWG Water 0.621
Pennon PNN Water 0.343
Severn Trent Water SVT Water 0.552
United Utilities Group uu Water 0.472

By contrast to the UK, there is a large number Sféhergy and water utilities. The US
energy utilities that we use are the 21 compahiasACG (2008) employs in its report to the
AER.M These utilities are listed in Table4. The US water utilities that we use are the 10
water utilities that the California Public Utilise&Commission (2009) employs less Southwest
Water Company, because, as California Water Sex\(R@08) argues, Southwest derives less
than half of its revenue from regulated water opena’*® These utilities are listed in Table

A.5.

117 Allen Consulting GroupBeta for regulated electricity transmission andtdizition: Report to Energy Networks
Association Grid Australia and APIA, 2008.

118 pyblic Utilities Commission of the State of Catifia, Decision 09-05-0197 May 2009.

California Water Service©pening brief of California Water Service CompahyDctober 2008.

NERA Economic Consulting
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Table A.4
US Energy Utilities

Company Ticker Industry Debt-to-Value
AGL Resources Inc AGL Gas 0.437
Atmos Energy Corp ATO Gas 0.450
CH Energy Group Inc CHG Electricity & Gas 0.260
Centerpoint Energy Inc CNP Electricity & Gas 0.658
Energy East Corp EAS Electricity & Gas 0.514
Consolidated Edison Inc ED Electricity & Gas 0.427
Nicor Inc GAS Gas 0.264
ITC Holdings Corp ITC Electricity 0.447
The Laclede Group Inc LG Gas 0.419
NiSource Inc NI Electricity & Gas 0.572
New Jersey Resources Corp NJR Electricity & Gas 0.238
NSTAR NST Electricity & Gas 0.401
Northeast Utilities NU Electricity & Gas 0.567
NV Energy Inc NVE Electricity 0.682
Northwest Natural Gas Co NWN Gas 0.380
Piedmont Natural Gas Co Inc PNY Gas 0.267
Pepco Holdings Inc POM Electricity & Gas 0.582
South Jersey Industries Inc SJl Gas 0.296
Southwest Gas Corp SWX Gas 0.543
UIL Holdings Corp UIL Electricity 0.352
WGL Holdings Inc WGL Gas 0.333
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Table A.5
US Water Utilities

Company Ticker Industry Debt-to-Value
Artesian Resources ARTNA Water 0.390
American States Water AWR Water 0.353
Conn Water Services CTWS Water 0.290
California Water Services CWT Water 0.325
Middlesex Water MSEX Water 0.330
Pennichuk Corporation PNNW Water 0.299
SJW Corporation SJW Water 0.201
Aqua America Incorporated WTR Water 0.263
York Water Company YORW Water 0.235

NERA Economic Consulting 56



Methods for Estimating Beta

Appendix B. Methods for Estimating Beta

B.1.1.Accounting data
Mandelker and Rhee (1984) show that, under thengstson that:

the gross with-dividend return to the equity ofrenfis equal to the ratio of earnings
per share to the price of a share, that is, then@zal of the price-earnings ratio,

the equity beta of the firm will be related tofitsancial leverage and operating leverage in
the following way:°

B. = DFLxDOLx gy

(6)
where
DFL = the degree of financial leverage, defined toheeelasticity of net
income with respect to earnings before interesttakels;
DOL = the degree of operating leverage, defined tthéelasticity of
earnings before interest and taxes with respesdlas volume;
B = the beta of an otherwise identical firm thdinsincially and

operationally unlevered.

Mandelker and Rhee show that, in principle, oneastrmate the beta of an otherwise
identical firm that is financially and operationalinlevered by using accounting data for the
firm in combination with a time series of returosihe market portfolio. It follows that, in
principle, one can use the above formula to esértia equity beta of an Australian water
business without data on the returns to the eaitiie business.

However, the Mandelker and Rhee formula is basea @strictive assumption linking a
firm’s earnings per share to the return on its ggie, that the gross with-dividend return to
equity is equal to the reciprocal of the price-@aga ratio. Empirically, a large fraction of
the variation in equity returns can be attribut@éthformation about future earnings and
changes in the rate at which investors discountréutarnings. So it is not surprising that,
empirically, equity returns are far more volati@m earnings-price ratios. In other words,
there is a lot of evidence against the assumptianNMandelker and Rhee make.

Thus estimates of beta computed using the Mandalk@Rhee formula or other similar
formulae should be treated with caution since #reyunlikely to be reliable. For this reason
we do not use accounting data to estimate theyelett of an Australian water business.

119 Mandelker, Gershon N. and S. Ghon Rfé® Impact of the Degrees of Operating and Findrigaerage on
Systematic Risk of Common Statdurnal of Financial and Qunatitiative Analy4i884, pages 45-57.
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We should note, however, that Mandelker and Rhesotlase their formula to estimate the
equity beta of a firm. Instead they use the foartaltest whether variation in financial
leverage and operating leverage across firms cplaiexvariation in the equity betas of
firms. Consistent with their theory, they find thiae equity beta of a firm is a positive
function of its financial leverage and a positivadtion of its operating leverage.

B.1.2.Accounting and market data

The theory and empirical results of Mandelker ahédRsuggest that there is an alternative
strategy for estimating the equity beta of a fionwhich no market data are available. First,
like Mandelker and Rhee, this involves estimatirrglation between beta, financial leverage
and operating leverage, ie, the parameters ofetyession

ln(ﬂe): yO +y0|n(DFL)+y0|n(DOL)+£e (7)

using data for firms that have estimates of betalalvie. The next step involves estimating
beta for a firm that has no market data availablese shares, for example, are not traded —
using the parameter estimates and the firm’s firzhiteverage and operating leverage. An
estimate of this kind is called a fundamental beta.

However, the results that Mandelker and Rhee p®duggest that financial leverage and
operating leverage together never explain more émanhalf of the variation in equity betas
across portfolios of firms formed on the basisio&hcial leverage or operating leverage.
There is too much variation in equity betas acfwsss not explained by financial leverage
and operating leverage to place much reliance oh aistrategy.

Although we do not use this strategy for compugingestimate of the equity beta of an
unlisted company the analysis of Mandelker andeRfugigests that good proxies for an
Australian water business should have financiatiiage and operating leverage that do not
differ markedly from those of a water business.
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Appendix C. Re-levering using the Conine formula

In this appendix we report estimates of the edoéias of our portfolios of
Australian, UK and US utilities that have been eeered and re-levered using the
Conine formula that the Authority has generally jzted.

In using this formula we have followed Lally (201dr)d chosen the debt beta to be
0.11, the Australian imputation-adjusted tax ratbe 30 x (1 — 0.5) = 15 per cent and
the UK and US tax rates to be 30 and 39 per ¥8nAs in the text we have assumed
that the leverage (ratio of debt to value) of ditieintly geared benchmark business
is 0.6.

The results in Tabl€.1 indicate, as in Tabk1, that:

estimates of the equity beta of a regulated Auatranergy utility are significantly
below one and below the value that Australian ragué typically use of between 0.8 and
one;

whether one concludes that the equity beta of selktgy utility falls below one depends
on the data one uses — estimates of the equityobat&K water utility are significantly
below one and are significantly below estimatethefequity beta of a UK energy utility;
and

estimates of the equity beta of a US water utdibynot typically differ significantly from
one — estimates of the equity beta of a US endility are below one and below
estimates of the equity beta of a US water utility.

120 ally, M., The estimated WACC for the SEQ interim price manigp5 January 2011.
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Table C.1
Equity Beta Estimates for Energy and Water Utilite s
Equity beta
2000 - 2011 2009 - 2011
Water Water
Country Industry Estimate less energy Estimate less energy
Panel A: Equally weighted portfolios
Australia Energy 0.524 0.686
(0.066) (0.141)
UK Energy 0.877 0.516
(0.115) (0.113)
UK Water 0.487 -0.392 0.379 -0.137
(0.070) (0.074) (0.074) (0.100)
us Energy 0.761 0.819
(0.065) (0.077)
us Water 0.786 0.025 0.872 0.054
(0.075) (0.0712) (0.084) (0.077)
Panel A: Value-weighted portfolios
Australia Energy 0.435 0.504
(0.064) (0.102)
UK Energy 0.871 0.534
(0.109) (0.113)
UK Water 0.616 -0.254 0.477 -0.057
(0.088) (0.066) (0.084) (0.100)
us Energy 0.696 0.746
(0.065) (0.067)
us Water 0.905 0.209 0.843 0.098
(0.098) (0.082) (0.103) (0.082)

Notes: The estimates are computed from weeklytdktan from Bloomberg and MSCI and are re-leveredgus

the Conine (1980) formula, a benchmark leveragéOgber cent, a debt beta of 0.11, an Australianttapon-
adjusted tax rate of 30 x (1-0.5) = 15 per cent aaxirates for the UK and US of 30 and 39 per cent.
Standard errors are in parentheses. Beta estimatésld differ significantly from one at the 5 paant level
while estimates of the difference between wateresngiigy betas in bold differ significantly from aext the 5

per cent level.
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Re-levering using the Conine formula

TableC.2, summarises the WACC parameters set out itogectthat are consistent with the
Conine formula.

Table C.2
Recommended WACC Parameters

Parameter Value
Credit Rating BBB+
Risk-free rate® 5.35%
Market risk premium 6.0%
Asset beta” 0.41
Debt beta 0.11
Gearing (% debt) 60%
Equity beta® 0.80
Post-tax nominal return on equity 10.15%
Debt margin 3.50%
Credit default swap 0.95%
Interest rate swap allowance 0.27%
Annual debt refinancing allowance 0.125%
Debt margin (total) 4.85%
Pre-tax nominal return on debt 10.20%
Post-tax nominal vanilla WACC 10.18%
Officer pre-tax real WACC 8.19%

a

The average of 5-year nominal Commonwealth Goventimond yields over the
20-days up to and including 31 January 2011.

®  Calculated using the Conine formula for leveragbegas.
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