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Review of Rate of Return Methodologies and Practice

1 INTRODUCTION

This report presents a review by the Institute for Research into International
Competitiveness (IRIC), in association with Associate Professor Lakshman
Alles of the Curtin Business School, of the methodologies and application of
asset pricing or rates of return for the Office of Gas Access Regulation
(OffGAR). The review also benefited from input from a working group set up
to assist in the production of this report comprising staff from OffGAR, the
Office of the Rail Access Regulator and Economics Consulting Services.

The aim of the report is to consider evolving best practice in the determination
of allowed rates of return in utility regulation to assist further discussion and
public consultation. The review draws from both the theoretical literature and
regulatory practice around Australia and in other parts of the world. A special
focus of the review has been on the treatment of diversifiable and non-
diversifiable risk.

The report seeks to address the following issues:

e Review the Capital Asset Pricing Model (CAPM) and give
consideration to other relevant approaches.

e Review the application of the CAPM methodology in Western Australia
(WA).

e Review and analyse the rate of return decisions by the WA Gas Access
Regulator.

o Review and analyse the rate of return decisions by regulators in other
jurisdictions including some relevant regulators overseas.

The report also seeks to address the following issues:

o Whether the CAPM model is the most appropriate basis for determining
the rate of return for regulated gas pipelines in WA, considering
regulatory practice in Australia and relevant overseas countries.

e Whether the application of the CAPM model in WA has been consistent
with that by other regulators.

e Whether the CAPM parameter values selected by the Western Australian
Regulator are appropriate taking into consideration WA’s specific
circumstances.

» Give consideration to parameter values or ranges of values that would be
appropriate for regulated pipelines in WA.

o Whether regulatory rates of return in Australia and WA are sufficient to
encourage investment in pipelines, citing relevant evidence where
appropriate.
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1.1 BACKGROUND TO THE REPORT

IRIC has been asked by the Office of Gas Access Regulation (OffGAR) to
consider rate of return issues as they relate to the setting of reference tariffs
under the National Third Party Access Code for Natural Gas Pipeline Systems
(the Code). Prior to considering these issues in detail, however, it is useful to
explore some background, both in terms of the requirements placed on the
Western Australian Independent Gas Pipelines Access Regulator (the
Regulator) by legislation and the reasons underlying the commissioning of
this report.

Public policy on access to gas pipelines in WA is governed by the Gas
Pipelines Access (WA) Act 1998, which gives legal effect to the Code. By law,
the Regulator is guided by the requirements of the Code in assessing and
approving access arrangements proposed by pipeline service providers for gas
pipelines covered by the Code.

The Code was developed to provide rights of access to gas pipeline systems on
conditions that are fair and reasonable to both pipeline owners and users.

The objective of the Code is to establish a framework for third party access to
gas pipelines that:

o facilitates the development and operation of a national market for natural
gas; and

e prevents abuse of monopoly power; and

e promotes a competitive market for natural gas in which customers may
choose suppliers, including producers, retailers and traders; and

o provides rights of access to natural gas pipelines on conditions that are fair
and reasonable for both Service Providers and Users; and

e provides for resolution of disputes.

Under the Code, the Regulator is asked to approve “reference tariffs” for a
defined standard service referred to as a “reference service”. As explained in
section 8.3 of the Code, the manner in which a Reference Tariff may vary
within an Access Arrangement Period through the implementation of a
Reference Tariff Policy is within the discretion of the Service Provider.

The estimation of some of the elements that are needed in determining
reference tariffs, such as operating costs, may be relatively straightforward, but
the derivation of an asset value and an appropriate rate of return to the owners
of, or investors in a pipeline tend to be far more challenging.

The Code provides three methods for calculating total revenue, each of which
includes a rate of return on the value of the assets that form the pipeline:

8.4 The Total Revenue (a portion of which will be recovered from sales of Reference
Services) should be calculated according to one of the following methodologies:
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Cost of Service: The Total Revenue is equal to the cost of providing all Services (some
of which may be the forecast of such costs), and with this cost to be calculated on the
basis of:

(a) a return (Rate of Return) on the value of the capital assets that form the Covered
Pipeline (Capital Base);

(b) depreciation of the Capital Base (Depreciation); and

(c) the operating, maintenance and other non-capital costs incurred in providing all
Services provided by the Covered Pipeline (Non-Capital Costs).

IRR: The Total Revenue will provide a forecast Internal Rate of Return (IRR) for the
Covered Pipeline that is consistent with the principles in sections 8.30 and 8.31. The IRR
should be calculated on the basis of a forecast of all costs to be incurred in providing such
Services (including capital costs) during the Access Arrangement Period.

The initial value of the Covered Pipeline in the IRR calculation is to be given by the
Capital Base at the commencement of the Access Arrangement Period and the assumed
residual value of the Covered Pipeline at the end of the Access Arrangement Period
(Residual Value) should be calculated consistently with the principles in this section 8.

NPV: The Total Revenue will provide a forecast Net Present Value (NPV) for the
Covered Pipeline equal to zero. The NPV should be calculated on the basis of a forecast
of all costs to be incurred in providing such Services (including capital costs) during the
Access Arrangement Period, and using a discount rate that would provide the Service
Provider with a return consistent with the principles in sections 8.30 and 8.31.

The initial value of the Covered Pipeline in the NPV calculation is to be given by the
Capital Base at the commencement of the Access Arrangement Period and the assumed
Residual Value at the end of the Access Arrangement Period should be calculated
consistently with the principles in this section 8.

The methodology used to calculate the Cost of Service, an IRR or NPV should be in
accordance with generally accepted industry practice.

However, the methodology used to calculate the Cost of Service, an IRR or NPV may
also allow the Service Provider to retain some or all of the benefits arising from efficiency
gains under an Incentive Mechanism. The amount of the benefit will be determined by the
Relevant Regulator in the range of between 100% and 0% of the total efficiency gains
achieved.

The principles for calculating the rate of return are set out in sections 8.30 and
8.31 of the Code as follows:

8.30 The Rate of Return used in determining a Reference Tariff should provide a return which
is commensurate with prevailing conditions in the market for funds and the risk involved
in delivering the Reference Service (as reflected in the terms and conditions on which the
Reference Service is offered and any other risk associated with delivering the Reference
Service).

8.31 By way of example, the Rate of Return may be set on the basis of a weighted average of
the return applicable to each source of funds (equity, debt and any other relevant source of
funds). Such returns may be determined on the basis of a well accepted financial model,
such as the Capital Asset Pricing Model. In general, the weighted average of the return
on funds should be calculated by reference to a financing structure that reflects standard
industry structures for a going concern and best practice. However, other approaches may
be adopted where the Relevant Regulator is satisfied that to do so would be consistent
with the objectives contained in section 8.1.

Under the Code, service providers as investors are to receive a rate of return
that is “commensurate with prevailing conditions in the market for funds and
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the risk involved in delivering the Reference Service.”* The issue of investor
returns is discussed further in Chapter Two.

Since the rate of return is to be set commensurate with prevailing conditions in
the market for funds, the returns from similar risk investments become the
benchmark or, in economic terms, represent the opportunity cost of alternate
investments foregone. The cost of capital, for the purposes of economic
regulation (or economic cost of capital), includes such opportunity costs. This
may differ from the definition of the cost of capital used by accountants, for
example.

The Code also requires that the weighted average of the return on funds should
be calculated by reference to a financing structure that reflects standard
industry structures for a going concern and best practice. In the long run, it
can be shown that in an open and competitive marketplace, only firms capable
of operating at “best practice” levels will survive. Less efficient firms will sell
out or leave the industry.

In determining a rate of return, regulators have the delicate task of striking a
balance between the return to investors in regulated pipelines, investors in
upstream and downstream industries and final consumers.

If the return on investing in gas pipelines is less than the economic cost of
capital, investors in companies which own gas pipelines will be inadequately
compensated for the risks that they bear and pipeline operators will not be able
to attract sufficient capital from financial markets. This may impair the future
financial viability of investment in gas pipelines, and damage the ability not
only to sustain operations, but also to carry out future development activities.
In a capital-intensive industry such as the gas pipeline industry, the inability to
attract sufficient capital would be likely to result in lower levels of pipeline
expansion and extension than is economically desirable and lead to sub-
optimal levels of economic development and growth.

If, on the other hand, the rate of return on pipeline assets is greater than the
economic cost of capital, the consequences can be equally adverse. A rate of
return above the opportunity cost of capital will be likely to result in users of
the pipeline being overcharged, resulting in lower levels of investment in
upstream and downstream industries than is desirable for the economy as a
whole and lower consumer welfare.

In a competitive market, firms earn for their investors a rate of return that is
equal to the opportunity cost of the investors’ capital (or its economic cost). In
this way the interests of investors and consumers are balanced such that the
community at large obtains the most economic value from the resources
utilised in that market.

1 Section 8.30 of the Code.
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It is also important to be aware that there is a difference between expected
rates of return and those actually achieved. Obviously, investors always hope
to earn returns that are better than the (risk adjusted) market average when
investing; nobody invests intent upon losing. However, by definition, not all
firms can perform above the market average. By requiring that the rate of
return should be commensurate with prevailing conditions in the market and
the risk involved in delivering the reference service, the Code focuses on rates
of return actually achieved in the market given the risks involved and not the
expectations of investors, which may be greater.

Another important point is the context of the rate of return determined under
the Code. Unlike some regulatory regimes in Canada and the US, the Code
does not set rates of return for regulated gas pipelines. The rate of return under
the Code only establishes a notional total revenue as the basis for determining
the reference tariff.> The Code does not preclude an efficient pipeline service
provider from achieving a return on investment that is higher than the rate of
return used in determining a reference tariff.

1.2 REPORT STRUCTURE

The structure of the report is as follows:

e Chapter 2: Reviews the latest developments in the theories and
practices of asset pricing, focussing both on different methodologies, and
on the theoretical backing for the means of determining the various
elements of the most commonly used methodology, the CAPM.

e Chapter 3: Examines a range of issues that arise when the CAPM is
applied in practice. In particular, Chapter Three focuses on the
determination of differences between systematic (non-diversifiable) and
non-systematic (diversifiable) risk.

e Chapter 4: Examines rates of return attained in various industries
around Australia and some other parts of the world and compares these
with rates of return under the Western Australian regulatory framework.

e Chapter 5: Provides a brief conclusion.

e Attachmentl: Comments on commonly proposed risks and their
systematic or non-systematic nature.

e Bibliography

2 The process by which this takes place is well described in almost all Draft and Final

Decisions issued by gas pipeline regulators around Australia. For an example, see the
Regulator’s Final decision for the Dampier to Bunbury Natural Gas Pipeline at
http://www.offgar.wa.gov.au/main.cfm

2

5 L] é
N

I R1C


http://www.offgar.wa.gov.au/main.cfm

Review of Rate of Return Methodologies and Practice

2 THE THEORIES AND PRACTICES
OFASSET PRICING

2.1 THE CoST OF CAPITAL

The cost of capital refers to the “price’ a firm or entrepreneur must offer to the
market in order to attract investors to its operations, rather than to those of its
rivals. To do this, the firm or entrepreneur must offer a price just better than
all of its rivals. Such a price would, of course, be reflective of relative risks; a
more risky investment opportunity would have to offer a lower price (or
greater rate of return) than a less risky investment, or it would not attract any
funds from investors. This, simplistically, is the genesis of the formal
economic concept of the opportunity cost of capital, or the economic cost of
capital, which is the relevant factor for use in financial and regulatory analysis,
as it captures all of the alternate uses of the capital being put towards an
investment being considered.

Cost of capital is a forward-looking concept; investors invest for the future, not
the past. In theory, the opportunity cost of capital would be calculated by
examining all investors’ expectations about the relative risks and revenue
streams of all available investments. In practice, since investors’ expectations
are not observable to third parties, it is necessary to estimate forward-looking
expectations by examining historical market data. This method introduces
some potential for error, but errors are limited by the extent to which the
efficient market hypothesis (discussed further below) is true, and represents the
best option in light of available alternatives.

2.2 MODELS FOR ESTIMATING THE COST OF CAPITAL

The issue central to the purpose of measuring the cost of capital is the
determination of the rate of return for a prospective investment. Any
investment will involve risk. A model or methodology for estimating the cost
of capital therefore needs to address two issues. One is the meaning of ‘risk’
and how it should be conceptualised and measured, and the other is the
specification of the relationship between risk and returns. A number of
alternative theories and related models have been proposed. These models are
collectively referred to as Asset Pricing Models. All asset pricing models are
based on the fundamental premise that investors in capital markets should be
rewarded for carrying investment risks. For investors to be willing to carry
higher risk investments, they must, on average, be compensated with a higher
level of return.
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2.2.1 Concept of Risk in Asset Pricing Theory

Risk is conceived as the total variability of the rate of return of a specific
investment, which is measured by the standard deviation or variance of returns.
In fact, different risks affect a stock in different (and perhaps opposing) ways
in a given situation, and hence may offset one another. For example, consider
the risk of a hot dry summer; for an ice-cream manufacturer, the risk
represents a positive outcome, whilst for an umbrella manufacturer, the
outcome is negative. The tendency for risks to affect a stock in different
directions leads to the consideration of the net risk position of an investor,
commonly termed the ‘relevant risk’.

Portfolio Theory, which encapsulates the asset pricing models discussed
below, seeks to explain what ‘relevant risk’ is in terms of the types of risks
investors expect to be compensated for in the stock market, or indeed in other
markets in which they invest.® It was first propounded by Markowitz (1952),
and has since found almost universal acceptance amongst both academic and
industry analysts. Under Portfolio Theory, investors in markets will design
their investments as a diversified portfolio, rather than investing in a single
asset or in a small collection of assets. This is because the more diversified a
portfolio of investments, the greater the likelihood that risks associated with
individual assets within that portfolio will cancel each other out, and hence be
diversified away.” Such risks are known as “firm-specific’, ‘diversifiable’ or
‘non-systematic’ risks.

Not all risks, however, can be diversified away in this manner. Risk factors
which are pervasive (like, for example, the risk of global economic downturn),
and which cannot be diversified away by purchasing other assets or
instruments are referred to as ‘non-diversifiable’ or ‘systematic’ risks.
Simplistically, systematic risks are emblematic of information shortfalls and
asymmetries in the market place. Asset pricing theories argue that the market
behaves in a manner to compensate investors only for their exposure to
systematic risk, which is unavoidable, and not for bearing risks which can be
diversified away by holding a broader portfolio of investments. These then,
are the ‘relevant risks’.

Importantly, systematic risks are not immutable, but rather, change over time;
just because a risk was considered systematic some decades ago, does not
mean it will be considered so today. Indeed, from a certain perspective, the
growth of new financial instruments can be considered as a response by the

For example, land, commaodities, insurance and even education (or investment in human,
rather than physical capital) are all markets in which investors invest. The stock market is
commonly used as a proxy for all potential investments, but that does not mean that it
encapsulates all possible markets or investments, which is a common misunderstanding.

In the above example, to address the risks associated with summer weather, an investor
might buy stocks in both the ice cream manufacturer and the umbrella maker.
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markets to provide new opportunities for diversification for risk averse
investors, particularly as information technology advances and globalisation of
markets reduce the informational asymmetries which underpin systematic risk.
Schiller (2003) provides a useful survey of recent developments and future
directions in this regard.

Australia is a small open economy, whose capital markets are well integrated
with global markets. Investors in Australian companies and in foreign
companies operating in Australia have access to global capital markets and
investment opportunities world-wide, as well as the opportunity to evaluate
investment opportunities in terms of global market standards. This is an
important consideration in determining the relevant risks and appropriate rates
of return in the Australian pipeline industry.

In considering risk and its compensation, a key issue that must be considered is
the question of who it is that invests in the gas industry (or indeed in any
industry). The investors in the gas industry are the shareholders of the firms in
whose names pipelines are operated. It is their capital that is at risk when a
pipeline is unsuccessful, and it is they who are the residual claimants to any
returns when a pipeline is successful. The firms, and their relevant managers,
are employed by the shareholders to manage the assets that the shareholders
have purchased through their ownership of shares. The better the firm’s record
at earning good rates of return for shareholders, the more likely that
shareholders will wish to buy assets managed by that firm.

The economic theory underpinning the above simplistic description is known
as Principle-Agent Theory; shareholders are the ‘principals’, with capital
available to be used to purchase assets, and firms are the collection of ‘agents’
that shareholders employ to ensure that any assets purchased are managed
effectively and deliver rates of return commensurate with the risks involved in
the industry. In a competitive market, the incentives of the agents and the
principal are aligned, resulting in maximal earnings for each; principals via an
increase in the residual claim they have on returns made when the assets are
utilised, and agents through an increase in the management fees (or salaries)
they are able to command, which is directly correlated with their skills in
management.

However, if a market is not competitive, agents may be able to earn high
returns for their principals, not through superior skills, but through the market
power inherent in the monopolistic assets which the firm manages, which
allows the firm to charge higher prices than would be possible in a competitive
market, thus earning ‘supernormal’ profits. This is a positive outcome for the
relevant group of investors, but not for the economy as a whole. Since the
most efficient use of resources within an economy depends crucially on the
most skilled managers of each resource being employed in managing that
resource and not on the supplanting of such skills with an ability to abuse
market power, the result of high earnings through the abuse of market power in
one industry is welfare losses for the community at large (including investors
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in other industries). In some instances, the market is self-correcting;
supernormal profits attract entry to an industry and the resulting competition
lowers prices. However, this does not always occur and where it does not,
regulators may play a role. In essence, the role of a regulator is to ensure that
returns made by investors who purchase an asset by virtue of their share
ownership in a firm, earn only those returns which a competitive market would
provide to the most skilful managers of that particular asset in the face of
numerous competitors, and not supernormal profits associated with a lack of
competition and ability to abuse a position of market power.

2.2.2 The Capital Asset Pricing Model

The Capital Asset Pricing Model (CAPM) is the asset pricing model most
widely used by practitioners in the finance industry. The CAPM views the
portfolio of all risky assets, referred to as the ‘market portfolio’ as the
appropriate benchmark for measuring systematic risk. The measure of
systematic risk of a company is measured by the company’s beta. Beta is a
standardised measure of the covariance of the company’s stock returns with
the returns of the market portfolio. The beta therefore measures the relative
variation of a stock’s returns to the variation of the market portfolio of returns.

5 - COV(R,,R,)
' VAR(R,)
where: Ri is the rate of return of any asset i;

Rpm is the return on the market portfolio;

Cov(.) is the covariance; and
Var(.) is the variance.

The “‘market portfolio’ however, is a theoretical construct. In the real world,
the market portfolio of risky assets is neither measurable nor identifiable.
When the CAPM is applied in the real world, practitioners must employ a
suitable proxy. The proxy most widely used is the broad-based national stock
market index. The beta of a firm that is computed for purposes of applying the
CAPM is the beta relative to the stock market index, and not the true beta. The
use of the national stock market index in this way is the accepted standard in
the application of the CAPM. However, it is important to recognise that it is a
proxy, and that markets other than the stock market exist. Lettau & Ludvigson
(2001) present an analysis of the CAPM in wider markets. Note also the way
in which beta is calculated in financial markets; by reference to returns, not
individual risks, and compare this to the discussion in Chapter Three
concerning how the Regulator must determine beta.

The CAPM specifies the relationship between the expected rate of return of
any asset E(R;) and its beta risk, Bj as shown by the equation:
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E(Rj) = Rs + Bj [E(Rm) - R{] 1)
Where: Rs is the risk-free rate;

Rm is the expected return on the market portfolio; and

E(.) denotes the expectations operator.

The CAPM is a forward-looking model based on a maximisation problem
whereby investors chose a portfolio of assets, which trades off expected return
against risk. Expected returns are determined in relation to beta risks. But the
application of the CAPM by both regulators and financial analysts is based
necessarily on the historical record of realised (or ex-poste) returns, rather than
expectations of future (or ex-ante) returns. The reason for doing so is that
these data are the only ones available (expectations being inherently
unobservable). However, under the efficient markets hypothesis, expectations
of individual investors should (on average) be correct, and hence historical
price data will accurately reflect expectations. The degree to which the
efficient markets hypothesis is correct is a matter of some conjecture in the
literature (see Section 2.2.3.4), particularly when markets experience shocks
not anticipated by investors, but the use of historical information in appropriate
modelling scenarios remains the best approach generally available.

2.2.3 Alternative Methodologies for Estimating the Cost of
Capital

Several alternative approaches to the Capital Asset Pricing Model have been
suggested for estimating the cost of capital. These are summarised briefly
below.

2.2.3.1 The Gordon Growth Model

The Gordon Growth model is derived from the basic financial paradigm,
which states that the price or value of a share of stock is the discounted value
of the future cash flows accruing to it, namely the stream of future dividends.
If the assumption can be made that the stream of future dividends paid out by
the firm has a constant rate of growth (g), then the price or value of the share
today (P), can be shown to be as follows:

P = ! forg<k

Where: D is the expected dividend next period; and
k is the discount rate applied to future cash flows.

The discount rate K is also the rate of return on the share expected by investors.
By rearranging the model, the expected rate of return can be calculated as
follows:
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The model’s attraction is its simplicity. But the validity of the model in a
regulatory rate of return situation would depend on the confidence with which
a constant growth rate for all future dividends can be assumed for the firm in
question. If this assumption cannot be justified, the Gordon Growth Model
will not be an appropriate model to use in a regulatory rate-setting situation.
But assuming the constant dividend growth assumption is acceptable, the
reliability of the cost of capital estimate derived from the model will still
critically depend on the reliability of the value estimated for the dividend
growth rate. An inappropriate or unrealistic model input estimate will
invariably result in an unrealistic model output.

2.2.3.2 Multi-Stage Dividend Growth Models

The limitation of the Gordon Growth Model is that it cannot accommodate
situations where the dividend growth rate of the firm may be expected to
change in the future. To accommodate such situations, multi-stage dividend
growth models are employed. A two-stage dividend growth model can
accommodate one expected change in the growth rate. Analysts usually make
one forecast for the near term growth rate and a second value for the longer
term growth of dividends. Likewise, a three-stage growth model can
accommodate two forecasted changes in the future growth rate. Three
forecasts will be made one each for the short term, medium term and the long
term.

In multi-stage dividend growth models a closed form solution for the expected
rate of return may not be available, and the solution to the model equation may
have to be determined by iterative procedures. Once again, the critical factor
in these models is the reliability of the values forecast for the future dividend
growth rates.

2.2.3.3 The Arbitrage Pricing Model

The Arbitrage Pricing Theory (APT), originally proposed by Ross (1976), is
accepted among academics as a more intuitively appealing model than the
CAPM because the APT does not require unrealistic assumptions such as the
existence of a hypothetical ‘market portfolio’ as required by the CAPM. Also
the APT does not require the market portfolio to be the sole benchmark ‘risk
factor’ that drives the systematic risk of all individual stocks. The APT is a
model of asset pricing equilibrium in capital markets predicated simply on the
assumption that arbitrage profit opportunities in capital markets will be quickly
exploited by investors.

The APT model acknowledges that the expected rate of return of an individual
stock may be influenced by one or several systematic risk factors, if they exert
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a pervasive influence on the expected returns of many individual stocks.
Likely candidates for such risk factors are unexpected changes in interest rates,
unexpected changes in inflation, unexpected changes in Gross Domestic
Product (GDP), global shocks to energy prices etc. More generally,
“macroeconomic factors” are likely candidates for systematic risk factors. The
magnitude of the influence that each risk factor will have on the rate of return
of an individual stock will depend on the particular stock’s sensitivity or beta,
to each risk factor. A model of the APT with k number of influential risk
factors is represented as follows:

E(Rj) = Rf + a1+ @B+ asfa+... +adk )
Where: E(Rj) is the expected return on asset or security i,

a;...a are the market prices of risk relating to each risk factor, and

B1... Bk are the sensitivities of security i to each risk factor.

Despite the acknowledged elegance of the model, there are a number of issues
that must be addressed prior to its use in practical application. The first issue
is that the APT theory itself does not identify or specify the risk factors that
should be included in the model. The risk factors need to be selected by the
analyst. Typically the analyst would base this decision on the analysis of past
evidence relating to the observed impact of identifiable risk factors on the firm
or firms investigated. The second limitation of the APT is that the model does
not specify the number of risk factors to be included in the model. The
researcher needs to decide how many risk factors are influential. Such open
endedness in the theory has led researchers to propose a wide variety of model
specifications, depending on the country of application, the time period
analysed and the nature of the firms used in the analysis. As a result, there is
no uniformity or universal acceptance of a single APT model specification
among practitioners.

The lack of a clearly prescribed model specification has so far discouraged
regulators from using the APT in rate regulation and cost of capital
computation. Nevertheless, the APT is a significant advance in explaining
asset prices, and there is scope for its use in clarifying the nature of systematic
risk.

Empirical studies examining the suitability of the APT remain somewhat
inconclusive. For example, Bubnys (1990) testing the superiority of the APT
in comparison to the CAPM, in terms of the models’ ability to forecast the
rates of return for a sample of U.S. utility companies, concludes that neither
model is clearly superior.

2.2.3.4 The Fama-French Three Factor Model

In a series of papers, Fama and French (1992, 1993, 1995, 1996) demonstrate
that the CAPM-related beta factor is a poor predictor of the relative variation
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of a stock’s returns to that of the market portfolio of returns. Fama and French
demonstrate that stock characteristics such as the book-to-market ratio (B/M
ratio) and the firm’s market value or size not only explain the cross sectional
variation of returns much better, but that in a multivariate setting, they
subsume the explanatory power of accepted variables such as the CAPM beta.
Fama and French (1993) demonstrate that constructed risk factors related to
size, denoted as SMB, and the B/M ratio, denoted as HML, have the ability to
explain the cross sectional variation in stock returns. Since then, the SMB risk
factor and the HML risk factor together with the market factor, have figured
prominently in a multi-factor asset pricing model, known as the Fama-French
three factor model. This is specified as follows:

Ri-Ri=a; + b; (Rm‘Rf)+Si SMB + h HML + g;

Where SMB (Small Minus Big) mimics the risk factor in returns related to
size, and is calculated as the difference between the returns on small and big
stock portfolios with about the same weighted average book-to-market equity,
and HML (High Minus Low) mimics the risk factor in returns related to book-
to-market equity, and is calculated as the difference between the returns on
high and low book-to-market equity portfolios with about the same weighted
average firm size.

The Fama-French model is of more recent vintage compared to other asset
pricing models, such as the CAPM and APT, but it has made a strong impact
on the finance community. However, despite the model’s demonstrated
predictive ability, it has still not been fully accepted as an asset pricing model,
largely because the role of the central risk factors in the model, the SMB and
the HML, are not clearly understood or acknowledged. While the model’s
validity is still being debated in academic circles, its acceptance and use in a
regulatory environment as an alternative to the CAPM may still be quite some
time away.

2.3 METHODOLOGY FOR ESTIMATING THE CAPM
PARAMETERS

All the models suggested as alternatives to the CAPM are still being debated in
academic circles and their practical application to regulatory rate setting
remains uncertain. In the face of no clearly superior approach, the CAPM
continues to be used as the principal model for cost of capital computation.®

® In the US and New Zealand telecommunications industries, the Efficient Component (or

Baumol-Willig) Pricing Rule is used, and some UK water companies have also indicated
they will use this method in forthcoming access arrangements. However, this rule has
limited applicability in the WA gas pipeline industry, as it usually requires the natural
monopoly infrastructure owner to have interests in upstream and downstream industries.
Some US regulators in other industries (including gas pipelines) use the dividend growth
model. However, this relies on the regulated firms having traded stocks, which is not the
case in WA.
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These include Australia, the UK, Argentina, Austria, Ireland, Norway, Spain
and Sweden. Moreover, it is widely used in the private sector. Meier &
Jagannathan (2002) have suggested that this may be due to the fact that it is so
widely taught at graduate MBA courses in US universities. A less prosaic
reason may be that, despite its shortcomings, it has the least onerous
information requirements and is, of the methods available, the least subject to
judgement.

In utilising the CAPM framework, regulators do not simply use just the CAPM
equation discussed in Section 2.2.2. Rather, because firms can source funds
from either investors (equity) or lenders (debt), a Weighted Average Cost of
Capital (WACC) calculation is appropriate. The calculation of the WACC is
described below.

When a company that owns and operates a pipeline is financed by both equity
and debt, the firm needs to earn an overall rate of return on its assets that is
sufficient to meet the expected or required return of its equity holders and
interest payments to its debt holders. This return is a weighted average of the
after-tax cost of equity and the after-tax cost of debt, weighted by the market
values of equity and debt respectively. The WACC formula derived on this
basis is shown below. This form of the WACC formula is used by firms and
regulators in countries where the classical tax system prevails.® The formula is
based on the assumption that the firm has a constant target debt-to-equity ratio
and that the project cash flows are constant in perpetuity.

WACC = [E} R+ {2} R,
\Y \Y
Where:E is the market value of the company’s equity;
D is the market value of the company’s debt;

V=E+D;

Re is the share holders required rate of return, equal to the cost of
equity; and

Ry is debt holders required rate of return, equal to the cost of debt.

This section examines the various different parameters that are utilised in
WACC calculations by regulators, from the perspective of both the relevant
theoretical paradigms and the practice of regulators.

® Such as the US. This is distinct from the imputation tax system, which operates in

Australia.

2

14 \é
N

I R1C



Review of Rate of Return Methodologies and Practice

231 The Risk-Free Rate

One of the parameters to be estimated in the CAPM formula is the risk-free
rate. The financial asset nearest to being risk-free in Australia is the
Commonwealth Government bond. The risk-free rate can therefore be
approximated as the yield to maturity on this security in nominal terms. This
rate would include the premium for expected inflation over the maturity
period. When the term structure of interest rates is not flat, government
securities with different maturities will provide different yields. Therefore the
maturity period of the asset selected must be close to the period over which the
cost of capital is to be computed. If an investment is of a long-term nature, a
long maturity bond such as the ten-year bond is more appropriate. Selecting a
bond with high market liquidity is also important. If not, the yield would
incorporate a liquidity risk premium, and distort the risk-free status assumed of
the bond.

Almost all jurisdictions use a government bond that is relevant in the
circumstances, generally a ten-year bond.” In the US and Australia, these are
Treasury Bonds, in Canada they are Government of Canada Bonds, and in the
UK, they are Gilts. A recent decision by the Queensland Competition
Authority (QCA) (2001, p211) indicates that Australian regulators used 10-
year Treasury Bonds in 16 of 18 recent decisions. It is important to note that
government bonds are a proxy for the risk-free rate, and are not automatically
risk-free. Green & Rodriguez-Pardina (1999, p95) discuss how Argentinean
regulators (working within a regulatory framework broadly similar to that in
the Australian gas industry) use US Government Treasury Bonds as the risk-
free rate, and add to this a country risk premium associated with investing in
Argentina. As subsequent history has shown, the regulators were correct in
doing so, as Argentinean Government debt was indeed not risk-free.

Some countries issue 25-year bonds, which are closer in maturity to the
economic life of a gas pipeline. However, these are seldom used, due to
concerns that their lack of liquidity might bias their use as a proxy of the risk-
free rate.

In the efficient markets hypothesis theory, the spot rate for a bond reflects all
of the available market information associated with future risk-free rates, but
few regulators have been willing to adopt such an approach. In a recent
decision, the QCA (2001, p211) report that most Australian regulators have
used some form of moving average, ranging from 20 days (55 percent of
cases) to 12 months (11 percent of cases). Regulators do this to smooth day-
to-day fluctuations, and to refect the fact that information asymmetries in the

" In ACCC (2001a) the ACCC has utilised 5-year bonds, and some suggest this is appropriate

(e.g., see Lally, 2002), as these more accurately reflect the duration of interest rate swaps,
or that longer term instruments are unsuitable proxies when prices adjust annually.
Although the debate is ongoing, it has yet to affect many regulatory decisions.
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market mean that spot prices might not reflect all information. However, a
danger exists in that, if the length of time used increases, so too does the
potential that biased information will be included. In many cases regulators
develop a range for the risk-free rate based on available data that is then
smoothed and make an informed judgement on where within the range the
choice should be made. While this approach by regulators introduces some
element of arbitrary decision-making, an open and transparent regulatory
process allows parties in a regulatory decision to more easily determine the
source of any issues, and negotiate their amelioration.

2.3.2 The Expected Market Risk Premium

A key input to the CAPM is the economy or market-wide expected risk
premium. The proxy most often used for this is the expected return on a
broad-based basket of stocks such as those used to derive the ASX 500 less the
risk-free rate. But since the expected return is not directly observable,
practitioners often use the average return on the stock market index over a
historical time span as the best estimate of its future expected value. This
raises the danger that future market conditions and current expectations will be
different to the conditions that prevailed during the historical sample period.

Another difficulty arises in selecting an appropriate sample period for the
purpose of calculating averages. A short, recent sample period may be a good
indicator, but can be subject to high sample variation, as the stock market
index return is highly variable over time. Taking an average over a longer
time period averages out the short-term variations, but can give rise to biased
results influenced by past trends. The issue is similar to that for bonds,
discussed above.

Another issue relates to whether the arithmetic mean or the geometric mean of
the annual returns should be used. This issue is discussed in Fuller and
Hickman (1991), who conclude that the arithmetic mean is the preferred
choice.

Although, in theory, the market risk premium should reflect all available
investments (for example, in commodities, insurance and hedging instruments
and human as well as physical capital), in practice, almost all regulators and
other financial professionals utilise some form of average of stock market
returns to estimate the market risk premium. In general, the market risk
premium is estimated based on historical trends. However, estimates could
also be based on surveys of the expectations of market participants or other
modelling data based on accounting or consumption data. The UK Office of
Gas and Electricity Markets (OFGEM) utilises estimates based on the
expectations of British Financial Markets and institutional investors to assist it
in estimating the market risk premium.

In Australia, Davis (1998) has suggested a downward trend in the market risk
premium. However, most regulators still utilise a figure of six percent,
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although the Australian Competition and Consumer Commission (ACCC), in
a recent decision (ACCC 2001a, p40), appears to have foreshadowed future
reductions in its estimate of the market risk premium.

233 The Estimation of Betas

To apply the CAPM for cost of capital computation, the beta estimate required
is a forward-looking beta. Here again, beta is not directly observable and must
be estimated. The general approach is to estimate a forward-looking beta on
the basis of historical estimates using Ordinary Least Squares regression
analysis.

To estimate the beta of a stock i using the market model, the required model
inputs are the time series of rates of returns of the stock i, over a historical
sample period, and the time series of returns of the stock market index
calculated over the same period. The market model is given as follows.

Ry =a;, + B;R, + €&,

Where: an is the returns of stock i in period t;

R, Is the returns of the market index in period t;

aj Is the intercept, being the average return on asset i when the
market return is zero; and

Bj is the slope of the regression line.

€, is an error term.
To estimate the beta for a firm using this approach, traded market prices for the
stock need to be available. If the company is not listed on the stock exchange,
or if the firm is a subsidiary company of a larger corporate conglomerate,
market prices for the stock will not be available. In such circumstances market
betas cannot be calculated, and another approach is necessary. This is
precisely the problem faced by Australian regulators, and is discussed further

in Chapter Three.

The accounting beta approach is one alternative in the absence of market data
for the calculation of market betas. In this case accounting data on return on
assets are used as a substitute for market data. Regression analysis is used,
where the return on assets (ROA) for the utility is regressed on the average
ROA of the market index such as the ASX 500 or a group of publicly-traded
utility companies. The slope of the regression line indicates the beta value that
may be used in the CAPM equation.

Critics of this method express the view that accounting betas may not reflect
current information, because financial statements are based on historical data.
This situation may, however, have improved since 1984. The international
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Financial Accounting Standard (SFAS) 33, (adopted in Australia’s "Financial
Reporting and Changing Prices”) requires constant dollar and current cost
accounting restatements of historical cost financial statements. After 1984, the
reporting requirements of SFAS 33 no longer includes constant dollar
restatements. The improvement in the quality of earnings numbers resulting
from this change in disclosures of SFAS 33 may improve the quality of
accounting betas. However, this does not address the more fundamental
criticism that accounting betas are calculated based on data internal to the firm,
whilst the theoretical underpinnings of beta as a description of systematic risk
lie firmly in exogenous factors. For example, debt ratios are likely to be
correlated with exogenous financial market factors which represent systematic
risks. However, the use of accounting data to calculate betas introduces the
risk that the underlying exogenous variables are less than perfectly correlated
with the financial statement data and hence that results calculated using the
financial statement data will be incorrect.

Several issues need to be considered when using a beta based on historical data
as an estimate of the forward-looking beta. The first issue is that the beta of a
firm is dependent on the characteristics of that firm. For example, if the
characteristics of a firm over the last five year period on which the beta was
estimated are likely to be different to its characteristics in the next five year
period, when the cost of capital is to be applied, then the beta should be
adjusted to appropriately reflect expected future changes. Rosenberg and Guy
(1976) identify a number of characteristics that can influence the beta value for
a firm. Among them are the firm’s debt to equity ratio, the firm’s market
capitalisation, and changes in the variance of earnings and cash flows.

The difficulties faced in calculating betas are discussed in more detail in
Chapter Three. In light of these difficulties, the common response of
regulators around the world has been to take a beta value from the nearest
comparable market beta and adapt it to suit the local regulatory environment
(proxy beta). Regulators in the UK, for example, are known to have based
beta estimates on the market beta for a firm having both regulated and non-
regulated assets by adjusting the beta to remove the effect of the non-regulated
components. This approach was taken by OFTEL (for British Telecom) and
the UK Office of the Rail Regulator (for Railtrack).

In Australia, few infrastructure assets are traded in the market.® The response
of early regulatory decisions, (ACCC, 1998, p47-8) was to take some average
of traded assets from overseas (usually the US and/or UK) and then adapt this

® In a footnote the ACCC notes that the asset betas for comparable utilities that are traded in

the Australian stock market are: AlintaGas, 0.30, APT, 0.38, Envestra, 0.10 and United
Energy, 0.53 (ACCC, 2001a, p51). Aside from United Energy, these are all substantially
below the asset betas commonly given in Australian regulatory decisions (see for example
QCA, 2001 p226), but it should be noted that most of these stocks have only been listed for
a short period of time and hence only limited inferences can be drawn from these figures.
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to reflect Australian market conditions. Later Australian regulatory decisions
have often based decisions on beta on the perceived riskiness of the particular
pipeline being regulated compared to those for which betas have been
determined in the past in Australia. Tables comparing betas allowed in
previous regulatory decisions in Australia are a common feature of Draft and
Final Decisions by regulators. We do not believe this to be an ideal approach,
as the comparisons made are often subjective, but recognise the limited
availability of alternatives.

2.3.4 Cost of Debt and Debt Margins

The cost of debt to the firm is the rate of return required by lenders to extend
the loan. Like equity holders, lenders also have an opportunity cost of capital,
and will not lend where alternate borrowers with the same risk of default are
prepared to pay a higher borrowing rate for the same funds. Firms may raise
debt from a variety of sources. Borrowings may include short-term or long-
term sources. Debt may also be marketable or non-marketable. The overall
cost of debt is a weighted average cost of the various sources of debt.

The debt margin refers to the premium, above the risk-free rate, that a firm
must offer in order to secure debt financing.® A common approach amongst
both Australian and overseas regulators when examining debt margins is to
examine (or in some cases estimate) the credit ratings of the parent firm (QCA,
2001, p219). The Regulator can then examine recent debt issues by firms with
similar credit ratings, and estimate the premium over the risk-free rate for
those corporate bonds. The ACCC (in its Moomba to Adelaide decision),
IPART (for AGLGN) and the Queensland Competition Authority (for
Queensland Rail) have estimated the debt premium on the basis of the credit
rating of companies assessed as facing similar risks. OFTEL and the UK
Office of the Rail Regulator have also adopted a similar approach, as has the
Netherlands Electricity Regulatory Service (DTE).

2.3.5 Capital Structure and Gearing

The capital structure of a firm or gearing refers to the mix of debt and equity
sources of funds arranged by the firm. The question of what constitutes an
‘optimal’ capital structure has been the subject of some debate in the academic
literature, with several competing viewpoints being offered. Empirical
evidence on capital structure tends to support the idea that firms tend to target

®  Whether it includes costs associated with obtaining debt financing (such as banking or legal

fees) which are accounted for in the cash-flow depends on whether such costs have been
included elsewhere, for example in cash-flow. QCA (2001, p222), did not allow a margin
for these costs, but in its GasNet decision, the ACCC has allowed a margin in the cost of
debt for transaction costs, ACCC (2002c, p91).
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a chosen level of gearing. This target may, however, differ from one industry
to another, and also may depend on whether the firm is regulated or not.

In considering a capital structure, regulators generally adopt the concept of an
“efficient firm” as a standard. For example, Section 8.31 of the Code
specifically provides that

In general, the weighted average of the return on funds should be calculated by reference

to a financing structure that reflects standard industry structures for a going concern and
best practice.

A 60 percent gearing ratio is used in 18 recent Australian decisions and is also
used in the Netherlands.”® In its Moomba to Adelaide Draft Decision, the
ACCC was challenged to provide validation for its choice of a gearing ratio of
60 percent to which it responded with a report by Standard and Poors, showing
that international utilities have gearing ratios averaging between 55 and 65
percent (ACCC, 2001a, p41).

The gearing level of 60 percent used by Australian regulators in gas regulatory
decisions appears to be consistent with actual gearing levels of a majority of
listed gas utilities. Table 1 shows gearing levels for gas companies listed in
Australia, as outlined in the most recent financial statements in the relevant
annual reports.

Table 1 Gearing Levels of Australian Listed Gas Companies

Company Financial Statement Date Gearing (%)
AlintaGas 30 June 2002 57
Australian Pipeline Trust 30 June 2002 63
Australian Gas Light 30 June 2002 61
Envestra™ 30 June 2002 94
United Energy 31 December 2001 59

The UK and Ireland adopt a similar approach to that adopted in Australia and
the Netherlands, basing the gearing ratio on an “efficient firm” concept and not
on the actual ratio applicable to the firm. The UK and Ireland have adopted a
value of 50 percent as distinct from that adopted in Australia, which tends to
be 60 percent. In the US and Canada, the actual gearing of the firm is more
commonly used, however, these countries have a different method of

19 Australian information from QCA (2001, p223). Netherlands information DTE (2000 p22).

' Envestra treats its loan notes as equity in its 2002 Annual Report, which gives the very high

gearing ratio shown. If loan notes are not included as equity, gearing falls to 83 percent,
which is closer to other firms shown, but still high.
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regulation to that used in Australia. Even given this, however, many recent
decisions in the UK, USA and Canada show gearing levels of approximately
50 percent (NERA, 2001a, pp15-16).

The range of debt levels used by regulators seems to demonstrate that this
issue has not been settled, but most industry analysts seem to accept that a
gearing ratio of 50-60 percent is reasonable, and indeed is reasonably similar
to actual gearing levels for most Australian listed gas companies.

2.3.6 Inflation

The methodology applied in cost of capital computation needs to account for
expected inflation over the assessment period. One method used to estimate
inflation is to derive such an estimate from the difference in the yield between
indexed and non-indexed government bonds, with a similar maturity. Inflation
is generally inferred from the difference between real and nominal rates (from
the relevant bonds) via the Fischer Transformation method. All Australian gas
access regulators now use this approach.

An alternate approach is to utilise predictions of CPI, which alleviates the issue
that trading in bonds may be of insufficient depth to truly reflect inflation
expectations. However, as noted by the ACCC (2001a, p39), CPI figures are
“inevitably out of date, may be subject to some institutional bias and do not
necessarily relate to the access arrangement period under consideration.”

2.3 7 Tax Rates and the Treatment of Tax

2.3.7.1 Pre-Tax Real or Post-Tax Nominal?

Tax legislation differs markedly around the world, and hence there is limited
value in comparing how tax is treated from jurisdiction to jurisdiction for the
purposes of capital asset pricing. For this reason, the comparison in this
section is limited to Australian circumstances.

A simple WACC is the weighted average cost of capital sourced from
investors and lenders. This WACC represents a nominal rate of return.

The approach often adopted by regulators in Australia has been to gross-up the
post-tax nominal WACC to obtain a real pre-tax WACC. This involves
incorporating taxation and inflation into the WACC calculation utilising the
formulae described at the beginning of Section 2.3. Transformation can occur
via a number of approaches (Vanilla, Monkhouse and Officer are three
common examples), each of which has its positive and negative aspects.

ﬁJ
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The ACCC has recently opted to change the method by which it accounts for
taxation, and utilises a post-tax nominal WACC.> Taxation is thereby
explicitly incorporated into cash-flows on an annual basis.*®

There are a number of arguments in support of each of the alternative
approaches. The post-tax nominal approach has recently been adopted by the
ACCC, while the pre-tax real WACC approach has been used in most other
regulatory decisions around Australia.'*  The pre-tax real framework
approximates the effect of tax through the rate of return, while the post-tax
nominal approach models tax more explicitly as part of the cash flows.

However, a number of real issues exist in relation to the use of each method.
For example, a pre-tax real framework does not ensure the correct rate of
return over multiple regulatory periods, whilst the post-tax nominal framework
suffers from the ‘S-Bend’ problem; the fact that customers at different points
in time will pay different access charges according to the changing tax position
of the entity. This not only raises inter-generational equity issues, but may
also alter incentives for customers of regulated pipelines and hence affect
efficient resource allocation. The main point is that, current views of the
ACCC notwithstanding, neither the pre-tax real nor the post-tax nominal
approaches have been clearly shown to be superior.

A further difficulty associated with adopting a pre-tax real approach to
calculating the WACC is that it necessitates choosing whether effective or
statutory tax rates should be used. There are a number of issues associated
with this choice, which are discussed by the ACCC (1998, pp56-9).
Essentially, the point is that a Regulator would use effective tax rates to ensure
that, at each point in the life of the relevant asset, the applicable tax is used in
the calculations. However, it is difficult to accurately estimate effective tax
rates without resorting to the modelling of tax in cash flows. Hence, regulators
have tended to use the statutory tax rate*® knowing that to do so favours asset
owners on account of accelerated depreciation and other tax concessions
provided by Government.

In its recent decision, the QCA followed the ACCC, requiring Allgas and Envestra to adopt
a post-tax nominal approach. See QCA (2001) pp206-208

B Itis also possible to add a “tax wedge” to rates of return, which is the approach adopted by

some UK regulators.

" The ACCC develops these arguments in ACCC (2000b), pp36-41. The ACCC has also
released a Post-Tax Revenue Model and Post-Tax Revenue Handbook (explaining how to
use the model). Both are available from http://www.accc.gov.au//gas/fs-gas.htm.

See QCA (2001) p238. All 18 decisions summarised have utilised the statutory rate. The
actual values used have changed slightly as the corporate tax system has changed recently.
Consequently, some regulators have used the former corporate tax rate of 36 percent, some
have used the new rate of 30 percent, and some have used a combination of both. The
choice essentially reflects the timing of each decision.
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The use of a post-tax nominal WACC with tax modelled in cash flows has,
however, drawn criticism from infrastructure owners arguing that by adopting
this approach regulators are depriving asset owners of a tax benefit provided
by Government to encourage investment.

The alternate view is that market pressure, where a market is competitive,
ensures that tax concessions are passed on to consumers resulting in lower
prices encouraging increased demand for services, investment and economic
development. Where the market is not competitive no such pressure will exist.

The issue for Government therefore is whether regulators should seek to
ensure that tax concessions provided to natural monopolies are passed on to
consumers in the interests of stimulating increased demand, investment and
economic development.

2.3.7.2 Gamma

Australia operates an imputation tax system whereby corporate taxes take the
form of a withholding tax or an advance payment of personal tax for resident
Australian shareholders of a company.’® The advance payment is recouped by
the shareholder as a franking credit in the personal tax computation.
Recoupment of the corporate tax payment is not available to non-resident
shareholders. If all the shareholders of a company were Australian residents
the entire corporate tax payment would be recoverable as imputation tax
credits. In this case, the effective corporate tax rate is zero. On the other hand,
if all the shareholders of a company were non-residents, no corporate taxes
would be recoverable as imputation tax credits, and these shareholders would
effectively bear the full corporate tax rate. Since the shareholders of a typical
company are a mixture of residents and non-residents, some proportion gamma
(y) of the tax collected by the company is claimed through franking credits.
The effective company tax rate (t;) will then be some rate within the range of
zero and the statutory corporate tax rate. Officer (1994) provides a detailed
analysis of this, and assuming the firm has a 100 percent dividend payout ratio,
shows the effective tax rate (t. ) to be as follows:

te=t(1-7)
Where:  tis the statutory corporate tax rate, and

" The Australian system differs from that in other counties such as the USA where the
classical tax system applies. The CAPM, APT and other asset pricing models have been
developed for the classical tax system. In applying the CAPM to the Australian context,
some adjustments need to be made to the asset pricing equation to reflect the tax system
applicable in Australia. Under the classical tax system, corporate tax is a separate tax
incident on the profits of a company. Income of the company accruing to the shareholders
is subject to tax at two points: first at the company level as corporate tax, then as personal
income tax when the after-tax income is paid out as dividends and received by the
shareholders.

2

23 \é
N

I R1C



Review of Rate of Return Methodologies and Practice

v is a value between zero and one and represents the proportion of
the company tax recovered through franking tax credits.

Under an imputation tax system, when the rate of return on an investment in
shares is measured, the franking tax credit must be added to the capital gain on
the share and the dividends received on the share. This is usually referred to as
the ‘grossed up’ return. Returns measured in this way take account of the
corporate tax credit, but do not deal with personal taxes payable by the
investor. The returns are therefore measured ‘after company tax but before
personal tax’.

When the CAPM is used for computing the cost of capital, the rate of return
that goes into the model inputs must be calculated on an ‘after company tax’
basis. To adjust the market return to an after-tax basis, a franking premium tau
(t) is added to the market return. This adjustment reflects the average
dividend yield on the shares and the extent of franking credits inherent in those
dividends.

E(Rj)) =R+ Bj [E(Rm + 1) - Ryl

A similar adjustment to the rates of returns for the firm and the market index
must also be incorporated when estimating the firm’s betas.

The WACC formula given at the commencement of Section 2.3 needs to be
adjusted to take account of the imputation tax system applicable in Australia.
Officer (1994) has developed the following equation for computing the after-
tax WACC for Australian firms. The formula assumes the firm has a 100
percent dividend payout ratio.

WACC = [E}R 1-t, +[2}R [L-t.]
V] 1- (-t v | ¢
If the firm adopts a dividend payout ratio of alpha (o) (a value between zero

and one), which is observed in most firms, the WACC formula should be
modified as follows:

WACC = [E}R{l‘—tc} + [B}Rd L-t.]

\ 1-(@A-ay)t, \

Only Australia and the UK have imputation tax schemes and it is only
Australian regulators who give consideration to a gamma figure, which
represents the proportion of franking credits that can be used to offset tax
payable on other income. In all cases in Australia, regulators have not adjusted
for the actual composition of shareholders (domestic or foreign), but have
assumed 100 percent Australian ownership. This reflects the view expressed
by the ACCC (1999, p82) that “there is no well founded basis for
discriminating in favour of one type of investor or another, and such
discrimination may lead to different regulatory outcomes emerging purely on
the basis of ownership.” The ACCC also notes that the inability of foreign
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investors to take advantage of imputation credits may be offset by other
CAPM parameters (ACCC, 2001a, p42).

The value chosen for gamma is generally 0.5.}" This is based on work by
Hathaway and Officer (1995), which suggests that 80 percent of company tax
payments are distributed as imputation credits, and that 60 percent of
distributed franking credits are redeemed by taxable investors (0.8*0.6=0.48 or
approximately 0.5).

2.4 WA’s CAPITAL ASSET PRICING MIETHODOLOGY

The main features of the methodology used by the Western Australian Gas
Pipelines Access Regulator are as follows:

The risk-free rate is calculated according to a 20-day moving average on a
ten year Treasury bond.

The market risk premium used by the Western Australian Regulator has
been six percent, in line with research suggesting that this has represented
a reasonable proxy of the market risk premium. However, the maintains a
watching brief to ascertain whether this figure should change.

Beta is calculated on a case-by-case basis based on current market
information and comparable previous regulatory decisions.

Debt margins are calculated according to market information having
regard to credit risk.

Capital structure is calculated in accordance with the requirements of the
Code having regard to the gearing level of an efficient firm for the
industry.

Inflation is estimated as the difference between government bond yields
and the yield on an indexed Treasury bond.

A gamma of 0.5 has been used, in line with empirical findings of
Hathaway and Officer (1995).

The statutory tax rate is used for estimating tax liability.

In decisions to date a real pre-tax framework has been adopted in
estimating the WACC. However, a watching brief is being maintained on
the ACCC'’s approach of post-tax nominal WACC.

The above features are broadly in line with the methodologies used by other
regulators both in Australia and overseas.

7 QCA (2001 p234) shows 12 recent decisions with a choice of 0.5, and the remaining 6

choosing a range between 0.3 and 0.5.
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5 ASSESSMENT OF FACTORS
UNDERLYING RETURNS UNDER
CAPM

This chapter examines the various factors which underpin returns in the
regulatory use of CAPM. In particular, it assesses a number of reasons put
forward by either pipeline operators or in public submissions as reasons for a
particular rate of return. A key issue is the nature of risks, and as such, these
are discussed first. Other factors are discussed in Section 3.2.

3.1 RISKS APPROPRIATE FOR CONSIDERATION
UNDER CAPM

When estimating the WACC, it is apparent that a number of the parameters
used are in the nature of market information and are therefore in the public
domain. These parameters include the risk-free rate, tax rate and inflation.

A second category of parameters is the subject of more detailed research, also
in the public domain, which can be used for estimating the WACC. This
second category includes the debt-to-equity ratio, the debt risk premium, the
market risk premium and the value of gamma that relates to franking credits.
It is worth noting that there is a high degree of consistency among regulators in
Australia and elsewhere in the values ascribed to this second category of
parameters.

The third category is only one parameter, beta, which is more company
specific. However, where a company’s stocks are not traded on the stock
exchange it is not possible to obtain the necessary information to directly
estimate beta for that company. In that situation it may be necessary to rely on
estimating a proxy beta based on market information from another traded stock
assessed as in a similar risk category as the company for which the beta
estimate is required (see Section 2.3.3). A high degree of judgment is involved
where proxy betas are necessary.

Essentially, the use of an appropriate proxy beta is an assessment by the
Regulator concerning the amount and type of risk which an individual asset
faces. If this can be accurately determined, then beta can be estimated, and
validation of the remaining components of the WACC equations is relatively
straightforward.

However, judging the amount of risk faced by an asset is highly problematic.
Box One summarises some of the issues a regulator faces.
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Box One:  Why is Beta a Problem for Regulators?

In financial market analysis, beta is commonly calculated based on observed market variation,
and then used to compare the relative risk of different stocks. In regulation, the assets are
commonly not traded, and the Regulator instead needs to make an assessment of the relative
riskiness of the asset and then use this to calculate a beta. Thus, rather than being an output,
beta becomes an input into the regulator’s determination of an appropriate reference tariff.
Timing is also a critical issue; the Regulator determines beta and then reference tariffs for
some future period (usually five years), and hence must try to ‘forward-guess’ the risk profile.

If a firm owning a pipeline is publicly listed, and the pipeline is its only asset, then the beta for
the pipeline will be the same as that for the firm and can be estimated from stock market data.
If, however, the publicly listed firm owns many different assets, it may be difficult, if not
impossible, to estimate beta for any one of the several assets owned by that firm.

If the firm that owns the pipeline is not publicly listed, then there is no market-based data to
rely on, and in such a situation, the only potential source of information on the “true” betas of
each of the assets operated by a firm is the firm itself. The Regulator must ask the firm to
provide an estimate of this beta and must then ask the firm to provide some justification for
this choice. Commonly, the firm will justify the choice of beta by discussing which risks it
incorporates and (implicitly or explicitly) ascribing some value to each.”® The Regulator then
assesses the reasonableness of these claims, utilising where possible, information that can be
sourced independently (for example, from pipelines which are traded).

However, recall that information pertaining to beta provided by the firm to the Regulator is
used by the Regulator as an input into the determination of the access price. It is not used to
value the firm by the stock market, where analysts will examine ex-poste variation in the firm’s
stock price compared to market variation. Moreover, the stock market will reward a firm
which provides information to the Regulator suggesting that the assets it manages are riskier
than they are in reality, where this is believed by the regulator. This is because, ordinarily,
returns are (inversely) related to risks, but in the regulated environment, returns (via WACC
and the access price) are related to how much risk the firm can convince the Regulator it
faces. If it can convince the Regulator that it faces more risk than it actually does, then its
returns will increase (via an increase in the allowed access price). The stock market will
reward this strategy via an increased stock price as more market players seek ownership of
the assets managed by this firm, which are attaining greater revenues than would be expected,
given its true risk profile.

Thus the firm managing the asset faces an ‘incentive problem’; it will be rewarded by the
stock market for successfully providing false information to the regulator, and punished if it
provides true information (or if it provides false information which is subsequently not
believed). Given that the Regulator will not believe risk claims that can be disproved by
cross-checking with independent information, the best strategy for the firm to adopt is to claim
risks for which limited independent information exists (or which is costly to collect). This
maximises the opportunities for the firm managing the assets to be rewarded by the stock
market, but also maximises the difficulty of the regulator’s task.

8 The most common approach is to use some benchmark (such as US gas firms) and abstract

from this to account for some specific risks. This effectively states that the pipeline faces
all the risks in the US, plus these additional risks, which may raise or lower beta.
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As discussed in Box One, determination of beta in the regulatory context is
highly problematic. Moreover, quite apart from the problem of sourcing
sufficient independent information to assess each claimed risk, the extant
academic literature provides limited assistance to the Regulator in respect of
ascribing a portion of beta to each of the risks which a firm claims are faced by
an asset, which is essentially what the Regulator must assess when examining
the justifications provided by the firm for the beta it has claimed.

This is partially because most studies have a methodological sequence which is
opposite to that of the regulator, beginning with a market-derived beta, and
then seeking explanatory variables correlated with this beta, rather than
beginning with risks and attempting to ‘build’ a beta. Further, explanatory
variables used are often those such as profitability, earnings variability or
leverage, which are internal to the firm.** As discussed previously, whilst
these may be correlated with exogenous variables, they are not the same as the
exogenous variables and the degree to which they are correlated may be
difficult to assess, particularly on an a-priori basis.

Only a few studies consider exogenous variables as potential determinants of
beta.?’ These include the incidence of regulation and shifts in input costs (such
as wage rates) beyond the control of the firm. However, whilst exogenous
shifts in input costs have been found to be positively correlated with
movements in beta, studies of regulation have yet to yield consistent results
(see Attachment One and the discussion on Regulatory risk for further details).

The APT literature explicitly considers systematic risk as the sum of a number
of risk factors. Moreover, these risk factors are generally exogenous in nature,
such as employment, manufacturing prices, award wages, the money supply,
exchange rates and the current account deficit (Groenewold & Fraser, 1997
and Fang & Loo, 1996). Examination of many of the macroeconomic figures
often considered as explanatory variables in APT regressions suggests that
some of these, at least, are in-principle diversifiable. For example,
shareholders are able to diversify exchange rate risk by holding stocks in
overseas companies within their portfolio, or by hedging. Consistency of
results is another issue; if a risk were truly systematic, then one would expect
that it would be found to be so in most regressions (data limitations
permitting). However, empirical APT papers often conflict in terms of the risk
factors they find to be statistically significant. Even in a single study, it is
sometimes found that a risk is statistically significant in some samples, but not
in others, as Fang & Loo (1996) find with exchange rates.

¥ Three studies which adopt this approach are Ismail, Kim & Kirk (1994), Sudarsanam

(1992) and Thompson (1976). The latter, although now somewhat dated, contains the most
substantial list of internal factors potentially correlated with systematic risk.

% Three such studies are Riddick (1992), who examines the effect of regulation; Wong

(1995), who considers market share, Tobins Q and the wage rate; and Lee, Chen & Lian
(1995) who consider variation in a number of input factors.
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The bottom line is that, although theories of diversification are well-developed,
the theory of what constitutes a systematic risk is not. The authors of this
report have considered mechanisms, grounded in economic theory, which
describe how decisions of individual investors, when summed to the market,
might result in the betas which are observed, and hence which might provide
researchers with a theoretical basis to break beta into its constituent
components. This research is ongoing, and is currently too premature for
inclusion in this report. However, interested parties are directed to the IRIC
discussion paper on the topic.*

This does not mean, however, that it is not possible to pass some comment on
the various risks which have been suggested by firms managing pipelines as
justification for the betas they have claimed. Table 2 (overleaf) provides a
brief overview of our view of a number of commonly claimed risks, with
further details outlined in Attachment One. The list of potential risks is not
intended to be exhaustive. In brief, three main categories are identified:

e Risks that are systematic and hence non-diversifiable.
¢ Risks that are non-systematic and hence may be diversified.

e Items claimed as risks which are neither (often these are issues which are
best dealt with in some other way, such as cashflow).

In examining Table 2, the distinct difference between the number of
systematic risks and the amount of systematic risk an investment faces should
be considered. An investment may only face a small number of systematic
risks, but be highly sensitive to them, and hence have a higher beta than an
investment which faces a larger number of risks, but which is relatively
insensitive to them.

L Any comments on the paper would be welcomed at willsjon@cbs.curtin.edu.au.
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Table 2 “Systematic” Risks Commonly Proposed in Submissions to regulators

Perceived Risk

Management of Risks

Systematic, Non-Systematic, or Neither

Asset stranding and bypass

Investors can address this risk through portfolio diversification. Moreover, other regulators have allowed
mitigation of these risks through accelerated depreciation allowances, which is a more appropriate approach
than an allowance in beta.

Non-systematic

Regulatory risk

As experience with the regulatory regime increases, the level of uncertainty and regulatory risk declines.
Regulatory risk is clearly diversifiable as investors can hold stocks in both regulated and unregulated
industries.

Non-systematic

Bankability, capital market
adequacy and hurdle rates

These are not risks within the CAPM framework, as if a project is not bankable, or does not meet the hurdle
rates of any investors, then they will not be successfully brought to market, and will not be considered by
investors. Were the Regulator to consider these factors, he would be stating a willingness to intervene to
provide support to render some projects commercially viable which would not be so in a competitive market.
This is the role of industry policy, not regulation.

Neither

Demand risk

This is in-principle the same as the risk of asset stranding or bypass. Investors address this risk through
portfolio diversification. Moreover, this risk has an upside as well as a downside. Finally uncertainty of
future demand is often mitigated by requiring long-term contracts for services, requiring take-or-pay
commitments and through risk mitigating tariff design

Non-systematic

Concentrated customer
demand

Investors are able to diversify any additional risk that may be attributable to situations where demand is
concentrated to a narrow range of end use customers by holding a diversified portfolio of stocks. Risk can
also be mitigated by firms promoting long-term contracts, take-or-pay contract conditions and adopting other
risk mitigating tariff design options.

Non-systematic

Greenfield developments

This is essentially the same as demand risk.

Non-systematic

Input costs

Whilst input price variation might be a systematic risk in other industries (as a number of studies have
found), in regulated industries, a reference tariff is allowed to move with CPI (minus some efficiency factor).
As such, general price movements are accounted for, and do not need to be allowed for in beta. Moreover,
access arrangements can be reviewed at any time if the infrastructure operator believes input costs have
changed.

Neither
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Sovereign and political risk | Since investors are generally able to diversify their portfolio across jurisdictional boundaries, sovereign and Non-systematic
political risk is generally diversifiable. Where sovereign and political risk affect the whole market, this
would be reflected in the market risk premium and/or risk-free rate, not in beta.

Global economic growth Portfolio diversification will not reduce exposure to the risk of variations in global economic growth. Whilst | Systematic
it is possible to purchase futures contracts on the price movements of certain commodities, futures contracts
based on the movement of the global economy as a whole are not known.

Innate riskiness of incentive | Although a number of authors have suggested that incentive regulation is inherently more risky than rate of Non-systematic
regulation verses rate of return regulation, views on this are divided. In any event, investors are able to diversify against all forms of
return regulation regulated investments, which would categorise the risks associated with both of these forms of regulation as
non-systematic.

Option risk It has been suggested that large lumpy infrastructure investments pose additional risks not adequately | Non-systematic
reflected by beta. However, from the point of view of a portfolio investor, the stocks of companies that
invest in such infrastructure are tradable and hence diversifiable. Hence risks associated with such
investments are non-systematic.

Country risk CAPM generally accounts for risks that pertain to an entire country through the market risk premium. To the | Non-systematic
extent that risks pertaining to a country as a whole are not reflected in this way, such risks would be non-
systematic as portfolio investors are free to trade in stocks globally.

Risk of investing in WA To the extent that risks pertaining to WA are not reflected in the market risk premium, such risks are non- Non-systematic
systematic since portfolio investors are free to diversify their portfolios globally.

Risk of investment in the Investors are not only free to diversify their portfolios across different states or countries, they are also free to | Non-systematic
WA Gas Industry diversify across different types of industry. The market risk premium reflects variations in risks between
different states or countries while beta reflects variations in risk between different types of industry. To the
extent that risks pertaining to WA are not reflected in the risk premium and to the extent that risks pertaining
to the type of industry are not reflected in beta, as indicated by market behaviour, such risks are diversifiable
and are therefore non-systematic.
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3.2 OTHER FACTORS

In some submissions, a case has been made for the alteration of rates of return for
reasons external to the parameters directly associated with CAPM. These external
issues have two components. The first of these relates to economic
“externalities”, which may not be priced in the market. Pollution is one common
example. The second relates to the difference between static technical and
allocative efficiency, and dynamic efficiency. CAPM allows for technical and
allocative efficiency to be addressed, but may not provide sufficient returns to
deliver dynamically efficient outcomes, if uncertainty exists in the market as to
future economic directions. For example, if the market does not accurately reflect
the potential for development in a region, this may be attributable to a failure of
dynamic efficiency.

However, the extent of these concerns must be tempered by what generally is and
what is not the role of the regulator.?? It is not generally the role of the Regulator
to deal with issues that might generally come under the headings of either
“externalities” or “economic development.” The role of the Regulator is to
attempt to replicate the effects of a competitive market, not to attempt to augment
those effects where augmentation might be considered in the public interest.

If a competitive environment does not deliver investments that would result from
the incorporation of economic externalities into decisions, say through taxation or
subsidies, that is no concern to the regulator. Nor is it the concern of the
Regulator as to what might be politically attractive about a certain type of
investment (i.e. it delivers a certain level of employment, or is located in a certain
part of the State). This is not to say that competitive markets never need
augmentation. In some instances, they do, and the State certainly has a role to
play. However, that role is more effectively undertaken through industry policy,
not through regulatory policy, as the instruments of industry policy are specifically
designed for the task.

The reasons that have been cited in support of raising rates of return for reasons
external to the parameters of CAPM include:

22 \We make this distinction in light of the recent Supreme Court decision in regards to the
Dampier to Bunbury Natural Gas Pipeline, whereby the Court decision may require the
Regulator to consider economic development and other issues, due to the existence of Section
2.24 of the Code. Whilst this decision may be correct in law, it is not, in our opinion, a good
foundation for economic regulation based on sound economic principles. The issue would
seem to lie in Section 2.24 of the Code, which may require revision, when next the Code is
reviewed.
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e Expansion of the infrastructure is critical to the development of the
state/region and returns need to be sufficient to attract ongoing investment
and new “greenfields” investment.

e That the regulated firm employs many people both directly and indirectly,
and insufficient returns may threaten this.

e That the regulated firm contributes substantially to the maintenance of
leading edge research in the field.

e The firm will no longer be profitable without higher returns, with substantial
downstream and upstream ramifications for the development of the State.

e The firm can only supply new customers at a higher price, creating a group of
“second class consumers”.

e Low rates of return pose a health and safety risk.
e The “maturity”, or lack thereof, of the gas pipeline industry.

These issues are addressed in the remaining parts of this section.

3.2.1 State & Regional Development

In public submissions, some stakeholders have suggested that the rates of return
available under the CAPM methodology as applied by the Regulator may be
insufficient to:

e support expansion (and in some cases, maintenance) of a pipeline;
e encourage the construction of new pipelines; and/or

e provide funds for research and development which both enhance the State (or
region) and support employment.

The rate of return estimated using the CAPM represents an estimate of the
opportunity cost of capital available for investment in the gas pipeline industry.
Returns that exceed the WACC under CAPM exceed those available to normal
investors in the stock market. Provided that the Regulator is applying CAPM
correctly (which the conclusions in Chapter Two suggest is the case), these
arguments suggest that rates of return available to normal investors are insufficient
to support State and regional development.

While the competitive market may not provide sufficient returns in some
instances, this does not imply that any such market failure, if it exists, should be
corrected through regulated rates of return. If a competitive market provides
insufficient returns which the community believes are of value to future economic
development, a more efficient means of addressing such a deficiency is likely to
be through direct government fiscal action (either through taxes or subsidies) and
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not through increasing returns which may further distort resource allocation. That
is, State and regional economic development are issues appropriate to industry
policy, not regulatory policy.

3.2.2 Insufficient Returns Hampering Profitability

The Code objective of “Providing the Service Provider with the opportunity to
earn a stream of revenue that recovers the efficient costs of delivering the
Reference Service over the expected life of the assets used in delivering that
Service”? is clearly inconsistent with any perception that the rate of return under
CAPM may render the pipeline-owning firm unprofitable.

Indeed, there is nothing within the CAPM (or similar asset pricing models) that
would necessarily cause returns to an asset owner to be unprofitable. The rate of
return under CAPM represents the opportunity cost of capital. It is the rate paid
by borrowers for the use of funds and it is set in a very competitive market
environment. The suggestion that the rate of return under CAPM is unprofitable
is, in effect, to suggest that market returns are unprofitable for a particular project.

This may be the case. If so, and the community would benefit from such an
unprofitable project (in that the social benefits demonstrably outweighed the social
costs at the margin), then this is a prima facie case for government intervention,
but through the instruments of industry policy, not through regulatory policy.

3.2.3 The Creation of a Group of “Second-Class” Customers

In most Access Arrangements, restrictions are not placed on the on-selling of
access rights. Indeed, many pipeline operators actively seek to establish
secondary markets to encourage such trading (and to maintain high use of the
pipeline). Such secondary markets render price discrimination, and hence the
creation of a situation where new customers pay more for access than existing
customers, difficult.

For example, if a pipeline operator was charging $1 per GJ for access to existing
customers, and decided to charge $1.50 to new customers, then existing customers
would have a very strong incentive to sell some of their capacity in secondary
markets for less than $1.50.2 Indeed, both the theory and empirical evidence of

2 Code Section 8.1(a).

' We recognise that if existing customers have no spare capacity and the marginal value of their

capacity allocation in use is greater than the profits they could obtain from trading in a
secondary market, then arbitrage would not occur. However, the very fact that secondary
markets are proposed suggests (at least in the expectations of the pipeline operator proposing
them) that that this situation is unlikely to eventuate.
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the operation of markets suggests that arbitrage opportunities such as this are soon
competed away, leaving both existing and new customers facing the same price.
For this reason, it is difficult to conceive how a coterie of ‘second-class
customers’ could develop, unless a pipeline operator restricts the ability of
customers to on-sell capacity.

3.2.4 Health and Safety Issues

Some stakeholders have suggested that inadequate rates of return, leading to lower
revenues, could leave firms with insufficient funds to adequately cover their health
and safety obligations. Any resultant accident that may occur could have
substantial ramifications, not only for the firm, but also for the State as a whole.

The Regulator is not responsible for the oversight of health and safety issues. This
is the responsibility of the Department of Industry and Resources. However,
health and safety obligations are an operational and/or capital expense,
legitimately addressed through the cash-flow of the pipeline owner. Provided
adequate allowance is made in the cash-flow, there should not be a need for higher
rates of return.

3.2.5 The Maturity of the Gas Industry

A recent critique of infrastructure provision in Australia has suggested that
infrastructure in the gas industry is immature, and that regulators are imposing
regulatory frameworks more suited to mature North American and European
markets, which do not take into account the higher risks present in Australia.?

The view that the gas industry in Australia is immature and in need of support is
similar in nature to the “infant industry” argument, popular amongst some trade
policy advocates in the 1960s.° Essentially, both the infant industry argument,
and the view that the gas industry in Australia is immature are based on the
premise that the industry has substantial potential, but that this potential is yet to
be fully realised by markets. For this reason, markets do not provide sufficient
returns to those investing in them, and hence investment is insufficient, and the
potential is not realised.

It may be the case that market returns are insufficient to attract sufficient
investment to the industry, although the findings of Chapter Four, and recent

% Australian Infrastructure Report Card Alliance, 2002, p90.

% The concept has now largely fallen from favour as experience has shown that infant industries

have become reliant on subsidies. Indeed, international experience suggests that subsidised
infant industries may become less efficient over time.
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media and other comments suggest that this may not be the case.?’ If, however,
insufficient investment is taking place, the problem is in the nature of market
failure that is better addressed by government directly targeting the specific areas
or projects which are the subject of such market failure through industry policy,
and not through regulatory policy.

3.2.6 Funding of New Projects

Rates of return under CAPM provide a market based return to compensate
investors for the equity invested and to cover the cost of debt. Investors are free to
reinvest part or all of the return on equity and the amounts generated by cash flows
in the form of return of capital (e.g. depreciation).

The view that rates of return should be set above market rates to provide
additional funds for investment in new projects is tantamount to seeking a subsidy
to encourage investment in the industry. As the merits of subsidies to encourage
investment are matters for consideration by Governments, such subsidies are more
appropriately administered by Governments targeted to address the specific areas
of need; that is, through industry policy, not regulatory policy.

2’ McCarthy (2002) in the Herald Sun quotes the managing director of Origin Energy, who

accused the gas industry of “grossly over-estimating the future demand for gas”. The ACCC
(2002b, p9) has suggested that recent rates of returns granted by Australian regulators to owners
of regulated gas pipelines have not hindered the development or proposed development of new
pipeline infrastructure.
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4 COMPARISONS OF RATES OF
RETURN

This chapter provides comparative information on rates of return available to a
variety of industries in Australia, including the gas transmission industry. It also
provides a brief overview of rates of return available in gas transmission industries
overseas. Comparing rates of return between different political or regulatory
jurisdictions in Australia and in other countries and between different industries is
both difficult and fraught with hazards that can lead to inappropriate or inaccurate
conclusions. As a consequence, it is not the purpose of this chapter to draw
definitive conclusions from the rate of return comparisons presented, but to
provide information and discussion on the material available.

The reasons why rates of return do not readily lend themselves to being compared
across jurisdictions and between different industries are numerous and include:

e component parameters such as the risk-free rate and inflation vary over time
with the result that rates of return are not directly comparable unless made at
similar points in time (or at least the business cycle);

e component parameters such as the debt-to-equity ratio will vary between
firms, industries and jurisdictions; and

e industry composition, which tends to differ between countries.

The following discussion will not address each of the individual elements of the
rate of return (such as market risk premium, risk-free rate etc). The focus is rather
on overall rates of return.

4.1 RECENT COMPARISONS OF RATES OF RETURN

In a study commissioned by the ACCC, National Economic Research Associates
(NERA) concluded that (NERA 2001a p2):

Awstralian regulators are, if anything, declaring higher Vanilla post-tax WACCs than in other
jurisdictions examined. Purely based on the declared returns examined in this survey,
Awstralian regulators appear to offer approximately the same or higher returns than North
American regulators who in turn appear to offer significantly higher rates of return than in the
United Kingdom.

NERA'’s results, in respect to rates of return, are summarised in Table 3.
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Table 3 Average Real Post-Tax Rates of Return Across Jurisdictions

North America | United Kingdom Australia
Return on Equity 8.8% 6.9% 10.1%
Return on Debt 4.8% 4.4% 4.6%
Vanilla WACC 6.6% 5.6% 6.8%

Source: NERA 2001a.

By comparison, the Western Australian Gas Access Regulator has determined an
average return on equity of 10.6 percent; an average return on debt of 4.5 percent
and an average Vanilla WACC of 7.0 percent in respect of the three final decisions
and two draft decisions issued in this State.

In response to the NERA paper, Network Economics Consulting Group Pty Ltd
(NECG) issued a paper in July 2001 strongly refuting any implication that NERA
had shown that determinations by Australian regulators are generous in
international terms. NECG indicated three key failings in NERA’s analysis
(NECG 2001):

e selectivity and bias in the sample of UK regulatory decisions that are examined, which
serves to misrepresent UK experience as being consistent with a set of relatively harsh cost
of capital determinations;

e omission of any analysis in differences in country-specific risks, which we believe can fully
account for the apparent differentials in allowed rates of return across the three
jurisdictions; and

e omission of any detailed discussion of differences in the three regulatory regimes, the
impact of those differences being to expose utilities in Australia to greater risk than their
counterparts in the UK and US.

In response to NECG’s comments on bias, NERA makes the point that the average
rates of return compared across jurisdictions were limited to energy alone and to
suggest that such bias would be reduced by adding rail, telecommunications and
air traffic control decisions to the UK side of the sample is preposterous (NERA,
2001b). Certainly, from a statistical perspective, simply adding more observations
does not necessarily reduce bias, if the additional observations are drawn from a
different population.

On country specific risk, whilst it is true that replacing the risk-free rate and
market risk premium used in UK and US decisions with those used in Australian
decisions would result in calculated WACCs being more closely aligned, this does
not mean that a ‘country risk premium’ needs to be factored in to beta, as it is
already included in the risk-free rate and market risk premium. Thus, it would not
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be correct to use the NECG paper as justification for a higher beta, nor does
NECG claim that this is the case.

On differences in regulatory regimes, NECG makes a claim that differences
matter, but provides limited support to its arguments. Other analysts have found
that regulatory regimes have limited effects (see Attachment One). On the more
specific issue of the manner in which asset values are calculated, whilst we would
agree this may be an issue for regulated firms, we do not agree that it should be
addressed by increasing rates of return (see Attachment One and the discussion on
asset stranding).

The essential message from examining the debate between NERA and NECG is
precisely the one which both parties propose; that simplistic comparisons of rates
of return allowed in regulated industries in different national jurisdictions does not
add substantially to the rigorous assessment of the ‘reasonableness’ of rates of
return offered in a particular jurisdiction.

In a recent study comparing equity betas for a range of companies in the US, UK
and Australia, the Allen Consulting Group (ACG) noted that (ACG, 2002 p47):

. no implication can be drawn from current market evidence that the proxy betas that

Awustralian regulators have adopted are likely to understate the ‘true’ beta — rather,....,the

current evidence suggests regulators systematically have erred in the favour of the regulated
entities.

Table 4 Average Asset Beta Estimates

Tax Term Excluded from Levering

Tax Term Included in Levering

Formula Formula
Beta Estimate Debt Beta =0 Debt Beta = 0.15 Debt Beta =0 Debt Beta = 0.15
Australian Companies 0.27 (0.27) 0.35(0.35) 0.30 (0.30) 0.37 (0.37)
USA Companies 0.06 (0.10) 0.13 (0.17) 0.07 (0.11) 0.13 (0.17)
Canadian Companies 0.01 (0.09) 0.10 (0.19) 0.01 (0.11) 0.09 (0.20)
UK Companies 0.06 (0.12) 0.11 (0.16) 0.06 (0.13) 0.11 (0.16)

Source: ACG 2002.

Table 4 shows the implied simple average of the asset betas for groups of selected
firms in each of the markets, for different de-levering assumptions described in
section 3.3 of the ACG report (with the figures in parentheses showing the
averages when the firms with negative beta estimates are excluded). The firms in
each group were selected by ACG on the basis of a hierarchy of ‘comparable
activities’ in regulated transmission and distribution industries as discussed in
section 4.1 of the ACG report.
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For Australian companies, including a debt beta of 0.15 and including taxation in
the levering formula, the average asset beta is 0.37.

The asset betas adopted by the Western Australian Gas Pipelines Access Regulator
in both draft and final decisions are in the range 0.55 for gas distribution to 0.65
for gas transmission pipelines using a debt beta of around 0.2.

The asset betas adopted by the Western Australian Gas Pipelines Access Regulator
are therefore well above those estimated by ACG for listed companies in the US,
Canada, UK and Australia. However, the caveat of comparing like with like
remains; allowing higher betas for WA would be overly generous only if the
exposure to systematic risks of investors owning infrastructure in WA was not
substantially higher than the exposure to systematic risk of an investor in other
jurisdictions.

4.2 RATES OF RETURN IN AUSTRALIAN REGULATED
INDUSTRIES

There is now some history of regulatory decisions in Australia for gas pipeline and
distribution networks. However, a simple comparison of rates does not provide an
appropriate basis from which conclusions can be drawn concerning the adequacy
of such rates. Apart from differences in the values of parameters that are used in
determining regulated rates of return and differences in the methodologies used,
comparisons of declared rates of return also belie possible differences in markets
and regulatory regimes which could be important determining factors in
considering differences between jurisdictions. Accounting for such differences is
likely to require complex modelling, which is beyond the scope of this paper.
While it is recognised that simple comparisons of declared rates of return fall well
short of that required, these are presented for the sake of completeness.

Declared rates of return by Australian regulators are summarised in Table 5
below, which indicates that decisions by the Western Australian Regulator on
rates of return have been towards the upper end as compared with decisions by
other regulators around Australia.
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Table 5 Declared Rates of Return for Gas Transmission and Distribution —

Australia
Regulatory Decision Regulator Date WACC?®
Central West Final Decision® ACCC June 2000 7.78%
Victorian Transmission System® ACCC October 1998 7.75%
Moomba to Adelaide Final Decision® ACCC September 2001 7.14%
Amadeus Basin to Darwin Final Decision® ACCC December 2002 6.75%
AGL Gas Networks Final Decision® IPART July 2000 7.75%
Albury Gas Company Final Decision®* IPART December 1999 7.75%
Great Southern Final Decision® IPART March 1999 7.75%
Envestra Final Decision*® SAIPAR December 2001 7.6%
Multinet, Westar & Stratus Final Approval®’ | ORG December 1998 7.75%
Tubridgi Final Decision®® OffGAR October 2001 8.2%
Parmelia Final Decision® OffGAR October 2000 8.1%
Alinta Final Decision® OffGAR June 2000 7.55%
GGT Draft Decision* OffGAR April 2001 7.95%
DBNGP Final Decision* OffGAR May 2003 7.4%

Source: Various Draft and Final regulatory Decisions.

8 Real pre-tax.

#  ACCC (2000a) p48.

% ACCC (1998) p63.

st ACCC (2001a) p54.

%2 ACCC (2002e) p96.

% IPART (2000) p70

¥ IPART (1999b) p32

% IPART (1999a) p39

% SAIPAR (2001) p8s

¥ ORG (1998) p7

% OffGAR (2001a) p31

¥ OffGAR (2000a) Part B p91
0 OffGAR (2000b) Part B p105
1 OffGAR (2001b) Part B p120
2 OffGAR (2003) p78
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4.2.1 Stock Prices for Listed Gas Pipeline Companies

If returns to investors in gas pipelines were judged by investors to be insufficient,
then it might be expected that investors would demand fewer shares, and hence
that stock prices of companies operating regulated gas industry assets would either
fall in absolute terms, or in relation to shifts in the All Ordinaries Index. Of the
pipelines regulated by the WA regulator, only Alinta is traded directly in the stock
market.

Four gas pipeline companies are traded on the Australian stock market; the
Australian Pipeline Trust, Alinta, Envestra and United Energy. Apart from a brief
period in November/December (longer for Alinta), all outperformed the All
Ordinaries Index in the six months from October 2002 to April 2003.*® Although
it may be the case that these regulated firms are managing to improve their
performance despite regulation, the fact that they have performed better than
average makes it difficult to conclude that gas pipeline regulation in Australia is
impeding the ability of firms to attract investors, based on stock price
performance. In the absence of detailed analysis of stock price movements and
their determinants, which is beyond the scope of this report, it is difficult to be
more definitive.

Finally, there is some evidence to suggest that the expectations of investors in
regards to future stock market returns has trended downwards in recent months.
James (2002), writing in the Financial Review foreshadows an average return on
Australian shares of only 9.5 percent, and quotes AMP projections of 8.5 percent
returns on equity over the next ten years.

4.3 RATES OF RETURN IN OTHER AUSTRALIAN INDUSTRIES

Comparison of rates of return as set by the different regulators in Australia is, in a
sense, incomplete because this does not shed any light on whether such rates of
return reflect reasonable market expectations. Regulators around Australia, as
discussed in Chapter Two, adopt very similar methodologies in the calculation of
rates of return. Indeed, parameters tend to vary only in time, and to a much lesser
extent, as between regulators at any point in time. For this reason, the similarity in
the rates of return shown in Table 5 may not be particularly surprising.

" Price history data were sourced from the ASX website:

http://www.asx.com.au/asx/homepage/index.jsp. In an earlier draft of this report, we examined
performance of the four companies from Mid 2001 to first quarter 2002. During this period, all
four companies generally outperformed the All Ordinaries Index, with the exception of United
Energy in the first quarter of 2002.
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While it would be interesting to examine how rates of return determined by
regulators compare with those available in the broader market, no suitable
comparisons are immediately available. There are, however, published reports by
the Australian Bureau of Statistics (ABS) providing summaries of industry
performance that include estimates of returns on capital and equity (ABS, 2001).
While these publications by the ABS are of interest in themselves, the rates of
return are not directly comparable to the rates of return determined by regulators.
In particular, the historical record of the five years to 2000 may be very different
to the future, and the Regulator determines WACCs on a forward-looking basis.
However, an examination of historical rates of return in different industries does
shed some light on the question of whether Australian regulators have been
‘reasonable’ in past decisions.

Table 6 presents a five year summary of the return on assets, the return on net
worth, average cost of capital, the gearing ratio and the ratio of current liabilities
as a proportion of total liabilities for Australian industries over the period 1995/6
to 1999/00.** While the table does not provide a firm basis for comparing rates of
return with those approved by regulators, the table does provide some insight on
the relative rates of return as between the different industry classifications listed.
Exceptional returns on net worth (greater than 15 percent) are indicated in bold

type.

* The return on assets is defined as the operating profit before tax as a percentage of the total
book value of the assets. Return on net worth is defined as the operating profit before tax as a
percentage of the value of shareholders funds. Shareholders funds are defined as total assets
less total liabilities. Cost of debt is defined as total interest expense as a percentage of total
liabilities. The gearing ratio is defined as total liabilities (excluding shareholders funds) as a
percentage of total assets.
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5 Year Simple Average
Average | Average | Average | Gearing | Current
Industry Class Return | Return | Cost of (%) Liabilities
on Assets| on Net Debt on Total
(%) Worth (%) Liabilities

(%) (%)
All Industries 4.2 12.9 4.2 67.5 n/a
All Industries excl Agriculture, Forestry & Fishing 4.3 14.5 4.1 70.6 n/a
Agriculture, Forestry & Fishing 3.1 3.7 7.1 17.4 41.3
Mining 8.3 20.8 3.4 60.1 37.7
Manufacturing 7.1 16.8 34 57.2 56.3
Electricity, Gas & Water Supply 3.6 6.5 6.4 44.5 21.0
Construction 10.5 34.0 3.0 69.1 59.8
Wholesale Trade 8.0 24.9 3.0 68.0 78.3
Retail Trade 10.7 344 6.4 68.4 66.8
Accommodation, Cafes & Restaurants 5.7 12.3 49 53.4 38.5
Transport & Storage 5.1 12.9 4.3 60.1 38.8
Communication Services 11.2 25.7 3.7 56.9 48.4
Finance & Insurance 2.4 12.7 4.1 80.9 n/a
Property & Business Services 5.6 11.3 5.4 50.9 52.9
Private Community Services 10.1 19.2 3.2 47.2 44.1
Cultural & Recreational Services 6.5 13.8 3.0 54.3 46.0
Personal & Other Services 7.1 10.3 4.1 30.8 52.0

Source: Australian Bureau of Statistics, 2001, Summary of Industry Performance, ABS Cat no

8140.0.55.002 Final 2000/01. n/a: not available.

On average, firms across all industries over the five year period achieved a
nominal pre-tax return on net worth of 12.9 percent based on a gearing ratio of
67.5 percent. The pre-tax return on assets averaged 4.2 percent. It should be
noted, however, that the real pre-tax WACC within the regulatory context is
generally comparable (in terms of its method of calculation) to the ABS definition
of return on assets.

The electricity, gas and water supply industry has amongst the lowest rates of
return in Table 6. However, one must be careful in drawing strong conclusions
about the effect of regulation on this. In the first instance, the inclusion of the
water sector, dominated by publicly owned utilities, doubtless reduces the average.
Also, based on Table 5, the WA Regulator has allowed an average real pre-tax
WACC of 7.84 percent in recent decisions (10.51% nominal pre-tax). Thus, the
Regulator has calculated access reference tariffs based on a WACC of almost
twice the average actual rate of return on assets made in the market over the five
year period shown.* If gas pipelines were comparably more risky than the stock

 We concur that the past need not be a realistic guide to the future in terms of returns. However,
we note that the period of the ABS sample partly covers a period of historically high returns in
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market average, then this would be appropriate. However, no pipeline operator
has suggested an asset beta of greater than one (by definition, the market average)
in any Access Arrangement proposal in WA. Although by no means conclusive, it
is difficult to conclude, on this basis, that the Regulator is restricting returns
possible for pipeline operators through setting WACC ‘too low’.

The evidence on returns on net worth (approximately equivalent, definitionally, to
returns on equity within the regulatory context) is mixed. The Regulator has
allowed an average real pre-tax return on equity of approximately 12.9 percent.
This is the same as that actually achieved by an average Australian business in the
five years to 1999/2000. Moreover, a particularly distinguishing feature of Table
6 is that where returns on net worth are high (above 15 percent) the average cost
of debt is low in nearly all cases (less than four percent). On examination, the
relatively low average cost of debt is generally associated with a relatively high
ratio of current liabilities to total liabilities (above 45 percent). In addition, the
high rates of return on net worth also appear to be associated with a relatively high
gearing ratio (above 60 percent). This suggests that firms achieve high returns on
equity by combining a relatively high gearing ratio with a relatively high
proportion of non-interest bearing liabilities. While this result is not conclusive, it
indicates that returns to equity, as measured by aggregate statistics, may reflect
particular financial strategies adopted by firms. On this basis, it renders
comparison between aggregate measures of return on net worth and returns on
equity used in regulatory reference tariffs determinations difficult. This is
certainly an area worthy of further research.

4.4 INTERNATIONAL COMPARISONS OF RATES OF RETURN

It should be noted at the outset that international comparisons of rates of return
are, if anything, more fraught with difficulty than domestic comparisons, due to
the more substantial underlying differences between the Australian and other
international economic and regulatory structures. As NECG and NERA have both
noted, short of detailed modelling designed specifically to account for these
differences, comparison between nations should be made advisedly.

However, it is useful to examine returns available elsewhere in the world.
Partially, it provides a very rough ‘ballpark’ estimate of ranges within which rates
of return should lie to make the gas industry in WA competitive with those
elsewhere in the world. Also, it allows one to begin an analysis of the opportunity
costs of investing in WA, by asking the very broad question of “if these firms

the Australian stock-market, and it generally accepted that the near future will not match returns
made in the late Nineties.
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were to withdraw their investments from WA, what kind of returns could they
earn in a similar industry elsewhere in the world?”

Naturally, when examining global markets, the scope for examples and discussion
of their relevance becomes almost limitless. It is not intended that this paper detail
a large number of cross-country comparisons. The NERA-NECG papers already
provide some comparisons. We supplement these with an examination of the
actual performance of the US gas market over the past decade, and of a series of
Canadian regulatory decisions.

Figure One examines the actual returns on equity made in the US natural gas
pipeline industry, from annual report data filed with the Federal Energy
Regulatory Commissioner.*® Superimposed on Figure 1 is the range of post-tax
real return on equity determinations by the Regulator (green band), and a line
indicating the US average over the decade of 4.8 percent (red line).

" The rate of return is calculated as the net, post-tax income divided by the total asset value (and

converted to percentage form) for each pipeline. Annual rates of return are an unweighted
average of returns for each pipeline. The FERC data do not specify whether asset values are in
real or nominal terms, but from the context of the data provided, it would appear that the values
are in real terms.
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Figure 1: US Gas Pipeline Actual Returns on Equity (1990-2000)
Compared to Returns Provided by the WA Regulator
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Source: FERC Major Natural Gas Pipeline Annual Report Form 2
(http://www.ferc.gov/docs-filing/eforms-gas.asp#2)

The WA Regulator is thus allowing returns on equity which are approximately
double (on average) of those actually achieved by gas pipeline firms in the US.
However, return is correlated with risk, and if an investment involves more risk,
one would expect the cost of capital to be higher. In order to establish the
appropriateness of the rates of return offered by the Regulator with sufficient
rigour, one would need to conduct a detailed review of the risk (or beta) of all of
the pipelines in the FERC sample and those of WA. Not only is such a detailed
analysis beyond the scope of this report, but it is not possible, as the pipelines in
WA are assets which are not traded in the marketplace.*” However, Table 4
suggests that, if assets with negative asset betas are excluded, Australian energy

*" This may also be the case with some of the pipelines in the FERC sample.
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companies are roughly twice as risky as their American counterparts. Thus, on the
basis of a very superficial comparison, it would appear that returns available for
investors in gas pipelines under regulation in WA compare reasonably well with
those actually achieved in the US marketplace.*®

In a recent report, the International Energy Agency (IEA) (1998, Chapter 18)
describes the Canadian gas market as “probably the most unfettered and most
competitive gas market in the world”, which is the result of government policies
relying on market forces and deregulation. At the time of the IEA report, rate of
return regulation was the predominant form of regulation in Canada. In Canada,
rate of return regulation involves calculating a cost of service, which includes the
cost of gas purchases, depreciation, income taxes, operating and administration
costs and the cost of capital. This latter item comprises two elements, an
allowance related to the cost of debt (essentially the cost of interest on long and
short-term debt) and an allowance such that shareholders will be able to earn a
“reasonable” return on capital invested. “Reasonableness” involves a judgemental
assessment by the relevant regulatory board, and is based on numerous factors,
including returns on alternative investment opportunities of a comparable risk and
the level of return necessary to attract capital (IEA, 1998, Chapter 18). Table 7
provides a summary of allowed rates of return on equity. The IEA report (from
which these figures are derived) does not explicitly identify whether the relevant
rates of return are pre-tax or post-tax, or whether they are real or nominal.

*8 Replacing the Regulator’s determination for asset beta in a number of regulatory decisions in
WA with the asset beta of 0.17 from Table 4 produces a post-tax real return on equity of just
over four percent, which is slightly lower than that achieved in the US. However, such
simplistic remodelling of results is unlikely to reflect the true differences between the WA and
US markets. Most obviously, the FERC sample and the AGC sample are not likely to be the
same.

A

48 \.é
N

I RI1C



Review of Rate of Return Methodologies and Practice

Table 7 Approved Rates of Return on Common Equity Major Canadian
Natural Gas Distribution Companies (1992-97) (%)

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | Average
BC Gas 12.25 10.65 | 12.00 | 11.00 | 10.25 11.23
Pacific Northern 12.8 12.8 115 12.8 11.8 11.0 12.08
Centra Gas BC 13.0 13.0 111 125 115 10.9 12.00
Canadian Western Natural Gas 12.3 12.3 12.3 12.3 12.3 12.3 12.25
Northwestern Utilities 13.8 11.9 11.9 11.9 11.9 11.9 12.19
Centra Gas Alberta 13.3 13.3 13.3 12.0 11.8 11.8 12.54
Centra Gas Manitoba 12.6 12.1 11.3 12.1 11.3 10.6 11.66
Consumer Gas 13.1 12.3 11.6 11.7 11.9 10.3 11.81
Union Gas 135 13.0 125 11.8 11.8 11.0 12.25
Centra Gas Ontario 13.5 12.5 11.9 12.1 12.1 11.3 12.22
Gaz Metropolitan 14.0 125 12.0 12.0 115 10.8 12.13
Gazifere 14.0 12.5 12.3 12.3 11.8 11.8 12.42
Average 13.17 | 1255 | 1184 | 1211 | 11.70 | 11.13 12.08

Source: IEA (1998) Chapter 18

In comparing allowed rates of return in Canada with those offered by the
Regulator in WA, a difficulty is the uncertainty as to whether the Canadian return
on equity figures are pre or post tax, nominal or real. By way of comparison, the
average rates of return offered by the WA Regulator are as follows:

Average post-tax real return on equity: 10.42 percent

Average pre-tax real return on equity :12.90 percent

Average post-tax nominal return on equity: 13.26 percent

Average pre-tax nominal return on equity: 15.81 percent

These averages suggest that the returns on equity offered by the Regulator in WA
are roughly comparable to, and may in fact be better than, those offered by
Canadian regulators.
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5 CONCLUSIONS

This report has examined the methodologies utilised and results obtained by the
Office of the Gas Access Regulation in WA in determining rates of return for
tariff setting purposes for regulated gas pipeline infrastructure in the State. The
report makes a number of important findings:

Although some problems exist, the CAPM remains the most common and,
from a data availability and implementability perspective, most appropriate
mechanism for use in the regulatory framework in WA. This does not,
however, imply that it must be used by pipeline owners.

The Regulator is applying the CAPM framework and calculates the various
parameters within this framework in an appropriate manner, consistent with
its application in other Australian jurisdictions.

The appropriate treatment of systematic risk in the regulatory context is still
in its infancy. As an aside to this report, some theoretical approaches have
begun to be developed which should assist in the future. However, for the
present, the approach of the WA Regulator appears consistent with those used
elsewhere.

Many of the arguments commonly made for raising beta have limited
relevance, as they deal with issues which are not systematic risks. In fact, the
number of systematic risks is very small.*®

Very few other representations made by industry for raising rates of return
(such as supporting industry) are convincing, and in general, represent a case
for appropriate industry policy, not for changes in regulatory policy.

Whilst comparisons of regulated rates of return in jurisdictions in Australia
and overseas are fraught with difficulties, and much more complex than the
relatively simple analysis of this report, on the basis of available evidence, it
is difficult to conclude that the rates of return being utilised by the WA
Regulator are below the opportunity cost of capital for the gas pipeline
industry.

" This does not necessarily imply that the size of systematic risk is small, only that the number of

individual risks which comprise it is small.
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6 ATTACHMENT ONE

6.1 COMMONLY PROPOSED RISKS AND THEIR SYSTEMATIC
OR NON-SYSTEMATIC NATURE

This appendix considers some of the issues underpinning the conclusions reached
in Table 2, which summarises an analysis of risks commonly cited as warranting a
higher beta for rate of return calculations. The conclusions of Table 2 indicate
that the risks analysed are shown to be clearly systematic in only a few cases. In
other cases, the risks are either diversifiable or can be managed in some way other
than through beta. There are also some cases where the identified risks are neither
systematic nor non-systematic.

The list of risks considered below is not intended to be exhaustive, but rather,
representative of arguments that have been raised in proposed access arrangements
or the associated public consultation forming part of the regulatory process to date.

6.1.1 Asset Stranding and Bypass

Natural monopoly infrastructure normally involves the commitment of large sums
of money that once spent is sunk. Such expenditure, coupled with often very long
operational life-spans, means that a potential investor faces the risk that, during
the course of its operational life, the asset could become stranded. This could
occur for a number of reasons:

e New technologies could render the type of capital employed inefficient,
replacing it with more efficient technology.

e New technologies could reduce the cost of the type of capital employed
increasing the risk of bypass.

e Consumer demands could change, either in nature or in location, such that the
asset is no longer able to serve them. This could render the asset totally
stranded (industrial area atrophication for example) or partially stranded (a
major customer ceases operation).

e Competition from close substitutes could result in substitution away from the
product supplied by the monopoly infrastructure.

The above risks are faced by all firms, but an important feature for natural
monopolies is the need to commit large sums of money, which not only create
barriers to entry, but also represent a barrier to exit. Investments, once made, can
be costly to walk away from. The risk of asset stranding is sometimes put forward
as a reason for higher rates of return.
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However, rates of return are not the only means of addressing the risk of asset
standing.  This risk can, for example, be mitigated through accelerated
depreciation or through long-term contracts. Moreover, addressing asset stranding
through rates of return introduces substantial difficulties in future regulatory
periods. For example, if the Regulator allows an extra two percent, say, in the
current regulatory period to account for the risk of future asset stranding and the
asset does not become stranded, then logically, the Regulator would need to
reduce rates of return in the future to account for the fact that pipeline operators
had been able to earn additional returns to compensate for the stranding of an asset
which had not subsequently been stranded (moreover, the reduction would need to
be greater than two percent, to account for the effects of discounting). A problem
arises in determining sufficient evidence that an asset which had previously been
considered subject to stranding was no longer subject to that risk. If, for example,
the Regulator determined that the asset would become stranded in ten years, and it
did not by year 10, the pipeline operator may be able to mount a credible ‘wait and
see’ case, thus extending returns. Further complications would arise if the asset
were sold in the intervening years, as the new owner might also expect to receive
an allowance in rates of return to account for the risk of asset stranding, regardless
of whether this risk had been accounted for in the price it paid for the asset (a
factor not observable to the regulator). On balance, it would seem that allowing
for asset stranding risk in rates of return potentially creates more problems than it
solves.

The risk to an investor of one asset becoming stranded can be ameliorated by that
investor holding a diversified portfolio of assets. Hence, it is difficult to consider
asset stranding as anything other than a diversifiable risk. Whilst we recognise the
importance of asset stranding, we would thus suggest that some cash-flow based
method (such as accelerated depreciation) is both simpler and less subject to
potential regulatory gaming than allowing for the risk in rates of return.

There is also a need to give recognition to the symmetry of risks. Whilst it is true
that an asset can become stranded due to a decrease in demand, it can also earn
greater than expected returns due to an increase in demand. Moreover, it is
important to recognise that the role of the Regulator is to replicate the effects of a
competitive market. In a competitive market, those left holding assets which
become stranded due to any of the four reasons detailed above are generally not
compensated by the market for their losses. Indeed, if they were, the added costs
would slow the progress of change and innovation in the economy. Thus,
excepting in the case where asset stranding is caused by regulatory action,
regulators should consider the costs to efficient resource allocation throughout the
economy as a whole inherent in allowing monopoly infrastructure operators to
recover costs associated with stranded assets, above and beyond those which they
would be able to recover in a competitive market.
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6.1.2 Regulatory Risk®

Submissions by infrastructure owners often raise the incidence of regulatory risk,
and of uncertainty of future regulatory treatment. Some submissions have also
made mention of risks associated with the immaturity of gas regulation in
Australia and a lack of consistency across jurisdictions in Australia.

Essentially, the issue is one of market uncertainty about the future decisions of the
Regulator and demands for a premium to compensate for this uncertainty.

The literature identifies two types of regulatory risk. NERA (2002) has identified
these to be regulatory system risk and regulatory intervention risk. Regulatory
system risk concerns the relationship between the regulatory system and the cost
of capital consisting of the following:

« regulation vs competition;>
« type of regulation (incentive based or rate of return);** and
o political risk.

Regulatory intervention risk, on the other hand, includes:

o predictability of regulatory behaviour (ie risk of unanticipated regulatory
decisions);

o regulatory asymmetries (risk of excessive clawback); and
o impact of the price review process (“sawtooth” effect).

Empirically, the incidence of regulatory risk is far from clear. Some studies have
shown that regulatory risk is not a factor determining systematic risk, as
stockholders are able to predict the likely actions of the regulator.®® This is
especially the case where regulatory regimes have achieved a degree of maturity.
Other studies have shown (particularly in newer regimes) that regulation can have
an impact on systematic risk, with APIA (1998) citing OXERA research which
suggests regulatory risk adds 1.3 percent to the required rate of return in the US.
It would appear, on balance, that regulatory risk is a function of market experience
with the regulatory regime Gandolfi, Jenkinson & Mayer (1996) find that

%" For a more detailed discussion of regulatory risk see NERA (2002).

1 See ACG (2002).
%2 See also Productivity Commission (2001, pp 353-356).

> For example, Fraser & Buckland (2001), who find that political events have a much greater

impact than regulatory effects, Deitrich & Heckerman (1983), who suggest that cost structure
and corporate growth have a much greater impact than regulatory risk, and Devany (1991), who
suggests that the degree to which regulation affects risk depends upon the type of regulator, with
elected regulators having a greater impact than appointed ones.
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regulation induces a saw-tooth pattern on asset betas where reviews are conducted
periodically, with low betas just after a decision, and beta rising as investors
approach the next regulatory decision and the market is unsure of the nature of the
regulator’s decision.  Finally, Norton (1985) & Riddick (1992) show that
regulation can actually reduce systematic risk.

Regulatory risk is a product of information asymmetry in the market. Morana &
Sawkins (2000) examine the English and Welsh water industries which shows that
share price volatility of firms in the industry decreased after a key regulatory
decision was taken in 1994, and that volatility during and relative stability after a
regulatory decision is a common phenomenon. This suggests that the market
incorporates the information in a regulatory decision relatively rapidly, and that
any regulatory risk will dissipate relatively quickly as participants observe
regulatory decisions. The fact that the market is uncertain just prior to a
regulatory decision does not mean that the Regulator should take this uncertainty
into account when determining beta. Just prior to a regulatory decision being
made public, the Regulator is in the (unusual) position, of having more
information than the market; the information about the nature of its regulatory
decision. It would be inconsistent for the Regulator not to use this information in
the formation of beta, particularly when the market will absorb the information
contained in a regulatory decision very soon after the said decision is made public,
as indicated by the results of Morana & Sawkins (2000) and Gandolfi et al (1996).

A related issue to regulatory risk is stability in the regulatory environment. Some
stakeholders have argued that changes in the regulatory environment increase
uncertainty, and hence should be reflected in beta. Changes in the regulatory
environment are brought about through the political process. This represents a
sub-set of sovereign risk. From a global perspective sovereign risk is a non-
systematic risk and is discussed further below. Where the Regulator introduces
changes, although these may be unknown to the market prior to their
implementation, they are not unknown to the regulator. Again, the Regulator
should make use of all information available to it in making regulatory decisions
on beta. Moreover, allowing an increase in beta ‘just in case’ the regulatory
environment changes ignores the issue that a change might actually reduce risks
associated with infrastructure investments, which would (by the logic of ‘just in
case’ adjustments to beta) require a lower beta. Unless all regulatory change
affected beta in the same direction (which is not supported in the literature), then it
is difficult to ascertain whether a change in beta ‘just in case’ the regulatory
environment changes should result in an increase or a decrease in beta. Thus, we
suggest that a ‘just in case’ approach would not be appropriate.

A final issue relates to asymmetries in regulatory treatment. Essentially this arises
where the Regulator “claws back” all upside benefits but requires the firm to bear
all downside risks. Given that the Regulator has limited opportunities to trigger a
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review during an access arrangement period, there are only two mechanisms by
which claw-back might occur including:

e Through the X in the CPI-X adjustment mechanism being too high.

e In the case of risks where the upside risk occurs in one access arrangement
period and the downside risk occurs in the next. In these circumstances the
benefits associated with the upside risk may be returned to consumers while
the firm is left to bear the downside risks in a subsequent access arrangement
period.

However, if the Regulator allows a higher rate of return to compensate for claw-
back for the reasons given above, then logically, the Regulator should engage in
such claw-back. It is difficult to see how firms would benefit from this, unless
they believe they will be able, at the point when gains are received, to effectively
lobby to keep them. Consideration of regulatory risk and the possibility of claw-
back emphasises the importance of the Regulator coming to sound decisions that
ensure that firms will earn appropriate rates of return.

6.1.3 Bankability, Capital Market Adequacy and Hurdle Rates

Bankability, capital market adequacy and hurdle rates represent obstacles to a
potential project (in any industry, not just in the gas pipeline industry) that occur
prior to that project being presented to the market. If a gas pipeline were not
bankable (for example), then it would never even be made available to investors in
the stock market in order for them to judge its risk relative to other investments.
The same is true of a project which does not meet the hurdle rates of any investors
in the marketplace. Capital market adequacy is a slightly different issue, and
suggests that a given capital market is of insufficient depth to be able to support a
given investment project. This may be the case in a very small capital market, say
in Africa, but does not appear to be reasonable for Australia.

Just because a given project is not bankable, cannot pass the hurdle rates of any
private sector investors or is proposed in an inadequate capital market, does not
mean it is not worthwhile to the community. Indeed, many infrastructure projects
are of this nature. In such cases, there is a prima facie case for government
support to ensure that the particular project does proceed and deliver benefits to
the community.

However, as discussed in Chapter Three, the appropriate means of government
support is not through access regulation, but rather through government
involvement perhaps by way of industry policy. For this reason, bankability,
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capital market adequacy and hurdle rates are not issues which should influence the
regulator’s determination of beta.>*

6.1.4 Demand Risk

Pipelines, like other infrastructure, typically have long life-spans and face the risk
of uncertain future demand. This is especially the case where contracts are short-
term. Essentially the issue is similar to the risk of asset stranding. Investors are,
however, able to mitigate these risks through portfolio diversification, with the
result that demand risk is diversifiable.

In addition, firms can mitigate the risk of a shortfall in demand by requiring users
to enter into long-term contracts, requiring take-or-pay commitments and by
adopting risk mitigating tariff design options such as requiring capacity
reservation charges to be high by comparison to throughput charges.

As in the case of asset stranding, firms can also adopt some form of accelerated
depreciation.

One view is that pipeline owners should be compensated with a higher rate of
return for taking the risk that future demand will be insufficient in the long-term to
recover the cost of the investment. However, there is also an upside prospect of
demand expanding and additional customers seeking access to the pipeline.

6.1.5 Concentrated Customer Demand and Flow Through of
Risk From Customers

Some gas pipelines in Australia service a single industry (such as mining) or a
small number of industrial customers. This is especially the case in WA, where, in
contrast to states such as Victoria, the proportion of residential customers is
greater and the diversity of the customer base is more concentrated.

Some pipeline owners have suggested that the risks they face reflect those of their
customers and that these risks should be compensated for by the value of beta in
their rate of return being the same or similar to the value of beta of their
customers.

Moreover, it is sometimes argued that when the number of customers is small (or
concentrated in a few sectors of the economy), exogenous shocks to these
customers have a disproportionate effect on the pipeline owner, compared to a

> As in Section 3.20f this report, the recent Supreme Court decision interpreting Section 2.24
of the Code may require the Regulator to consider these issues. However, again, whilst
potentially correct in law, this makes for poor economic regulatory policy, and perhaps renders
Section 2.24 appropriate for review.
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pipeline servicing a more diverse market. Information obtained through industry
consultation indicates that Alcoa, Worsley, Alinta and Western Power account for
just under 80 percent of gas transport through the DBNGP and Parmelia Pipelines
while small commercial and residential users account for only about six percent.
Clearly, the gas industry in WA is characterised by a small number of large
customers accounting for the majority of demand.

However, the risks associated with exposure to investments that service
concentrated or specialised markets can be diversified. Portfolio investors can
diversify such risks by holding assets in their portfolio that balance their exposure
to such specialised risks. Davis (1999), in advice to SAIPAR, has thus suggested
that concentrated customer demand is inappropriately classified as a non-
diversifiable risk.

In addition, the downstream risks faced by customers of a pipeline do not directly
translate into the risks faced by a pipeline owner servicing those customers,
because the pipeline owner is able to mitigate such risks through take-or-pay
contracts and other similar mechanisms.

Hence exposure to demand concentrated in specific downstream industries is
considered diversifiable.

6.1.6 Greenfield Developments and Risk

Investment in greenfield pipeline developments involves making decisions on
capacity including spare capacity for future demand growth. Being new
developments there is no history to guide demand projections. Hence, greenfield
pipeline developments may face a higher level of demand uncertainty with the
possibility of asset stranding if design capacity exceeds requirements.

The greater uncertainty in greenfields projects combined with incentive based
regulation which involves the setting of a reference tariff can increase the
probability that the actual rate of return will be below the rate set by the regulator.
Limiting returns in this way may limit the upside of infrastructure projects (the
possibility of earning high returns if the project is very successful), without
making allowance for the downside (projects which earn less than the market rate
of return are only allowed their actual rate of return).

However, it is important to consider the nature of regulation in Australia. It is
incentive based, not rate of return regulation. Rates of return are used only insofar
as they form part of the calculation of the reference tariff. It is not clear that
incentive based regulation or reference tariffs result in limits to upside returns.
Consider a greenfield project where demand doubles, compared to projected
demand over the course of the Access Period. The reference tariff is set, and
hence the pipeline operator is able to keep all the additional returns from
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additional demand (effectively increasing the rate of return) until the next
regulatory review. Actual returns are thus not limited. It is at the next regulatory
review that the issue of upside versus downside risk becomes an issue, as the
Regulator may seek to return to consumers some returns which it believes
excessive, but which the pipeline operator believes merely reflect an appropriate
reward for the risks it has taken in investing in the pipeline. As the ACCC
suggests in its Draft Greenfields Guideline for Natural Gas Transmission
Pipelines (ACCC, 2002d), these risks associated with greenfield investment are
better dealt with through mechanisms such as longer Access Periods, or
‘regulatory holidays’, long enough that sufficient information becomes available
to determine whether returns have been excessive, or whether they merely reflect
risk.

The downside risk, that sufficient demand will not eventuate to earn a reasonable
rate of return at the reference tariff offered by the regulator, is a different matter.
An increase in the rate of return used in a regulatory decision has the effect of
increasing the reference tariff, and in general terms, if demand does not eventuate
at a lower price, it will not eventuate at a higher price. Thus, it is a fallacy to
suggest that raising rates of return will result in more customers, or that existing
customers will demand more. However, if the customers who do eventuate have
inelastic demand, setting the reference tariff too low may result in a situation
where the pipeline operator is unable to raise prices to these customers (who, with
inelastic demand, will not decrease their demand substantially in the face of higher
prices) to recover the cost of its investment. This is the constraint faced by
pipeline operators in the form of downside risk.

A gas pipeline exhibits decreasing returns to scale, which means that average costs
fall.>®> Thus, if reference tariffs are set at the point where the average cost curve
cuts the lower limit of likely demand, then pipeline operators will always be able
to make strictly positive returns on their investment. Consumers will lose some
consumer surplus if demand is higher than the lower limit predicted, and there
may be some deadweight losses, compared with the situation which would
eventuate if future demand is certain. However, if a pipeline does not currently
exist then net consumer welfare will always be increased by construction of the
pipeline. This suggests a methodology for price setting for greenfield pipelines
which removes downside risks for the pipeline operator, and is strictly welfare
enhancing for consumers, and which, moreover, does not mean that pipeline
owners will be able to reap monopoly profits, as they can if regulatory holidays
are utilised.

% This is true at least across the range of output before new fixed investment is needed to satisfy
new demand.
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Rather than attempting to forecast demand precisely, the pipeline operator presents
a forecast of likely demand (incorporating a lower limit) and a cost structure for
the pipeline it wishes to build. The Regulator assesses both and sets the reference
tariff for access equal to the point where average costs cut the lowest demand
curve thus constructed.

The approach generates ordered pairs of intersections between the demand and
average cost curves which are incentive compatible; if the pipeline owner cites
lower limits of demand in the context of pipelines which are relatively large scale,
the higher costs associated with building a larger pipeline may offset the potential
benefits to be gained by estimating low demand and hence high reference tariffs,
resulting in few net benefits to Greenfield pipeline developers from attempting to
‘game’ the regulator.

The approach also removes downside risks associated with pipeline construction;
if greater demand does eventuate - the firm would simply earn higher returns for
its investors. If higher than predicted demand does not eventuate, the firm still
covers costs.® Consumers are worse off than they would have been had perfect
demand forecasting been possible, but much better off than they would have been
if the pipeline had not been constructed due to the Regulator setting a reference
tariff too low for the pipeline operator to earn a commercial rate of return. In
pushing for higher rates of return, pipeline operators are seeking a similar result,
but this methodology is substantially more transparent and, because it addresses
the underlying economic issue, is more likely to deliver the appropriate results
than attempting to manipulate the situation with adjustments to the rate of return.

In its Central West Final Decision, the ACCC discusses two regulatory options to
assist greenfield developments (ACCC, 2000a, pp26-41). The first relates to
depreciation methodology and the second involves the lengthening of the access
arrangement period which would allow pipeline owners additional time over
which to retain the benefits of any efficiency improvements. The ACCC in its
Guidelines on Greenfields Investment also suggests some other mechanisms such
as: longer review periods (e.g. 10 years); accelerated depreciation; long-term
contracts; retention of revenues associated with greater-than-anticipated demand;
and tariff re-determinations in the event of less-than-anticipated demand. All
these are compatible with the methodology described above.

% If demand transpires to be lower even than the lower limits of forecasts, the pipeline owner
retains the right to renegotiate the access arrangement.
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6.1.7 Input Cost Variation

If the inputs utilised by the pipeline owner in delivering services rise substantially
in cost during the period of regulation, this may result in substantially lower net
earnings unless cost increases can be passed on. Some stakeholders have
suggested that risks associated with input cost variation should be reflected in
beta.

However, general increases in the price level of inputs are passed on through the
estimate provided by the service provider of future costs (including inflation).
Moreover, a pipeline owner can, at any time, apply to the Regulator for a review
of the Access Arrangement to account for any rise in costs.

Addressing the risk of input cost variation in beta or cash-flow compensates
investors whether such variation occurs or not. Addressing it through CPI-X or
through a review of an Access Arrangement ensures the issue is addressed only if
it occurs. Hence, this is considered to be a more appropriate method of addressing
the issue.

6.1.8 Sovereign and Political Risk

Sovereign or political risk refers to the risk that the controlling political entity in a
State engages in some form of conduct that impacts on investment in the
jurisdiction. In extreme cases, this could take the form of asset seizure. A less
extreme example is a change in taxation laws. However, sovereign or political
risk can also be in the form of an upside benefit. Sovereign risk is distinct from
regulatory risk, as the Regulator has no control over it.

Since investors are generally able to diversify their portfolio across global
jurisdictional boundaries, sovereign and political risk is generally diversifiable.
This view is consistent with that by Davis & Handley (2002) who also classify it
as non-systematic. In addition, sovereign risk will be reflected in the market risk
premium and/or risk-free rate, and to incorporate it in beta would result in double
counting.>’

" This is true only to the extent that sovereign risk affects all sectors of the economy equally. For

example, arbitrary seizures of assets is likely to affect the economy as a whole, but native title is
likely to affect only those assets which have particular land holdings associated with them.
However, in the case where sovereign risk affects different assets within a country differently,
an investor can diversify the risk by purchasing assets in the relevant country not subject to the
sovereign risks; in essence, this is the same as the means of addressing risks of investing in the
gas industry (see below)
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6.1.9 Global Economic Growth

Global economic growth is commonly cited as a systematic risk. Portfolio
diversification will not reduce exposure to the risk of variations in global
economic growth. Whilst it is possible to purchase futures contracts on the price
movements of certain commodities, futures contracts based on the movement of
the global economy as a whole are not known to be available.

Note, however, that national and global economic growth are different, in that it is
possible for an investor to diversify away from volatility in the growth of a
domestic economy by purchasing investments in another country, but it is not
possible to diversify against volatility in global economic conditions. Hence,
volatility in global economic growth is considered to be a systematic risk.

6.1.10 Innate Riskiness of Incentive Versus Rate of Return
Regulation

Alexander, Mailer, & Weeds (1996) compare asset betas in US and UK utilities.
In both countries, many utilities are publicly listed, and hence market-based betas
are available. In the UK, incentive based regulation is used, whilst in the US
(generally), rate of return regulation is used. The paper found that asset betas
were higher in the UK compared to the US. Some stakeholders have argued that
this provides support to the intuitive idea that incentive based regulation is
inherently more risky than rate of return regulation. This is then used to suggest
that adaptation of US asset betas into the Australian context should include some
form of “incentive based regulation premium”.

However, the Alexander et al state that such differences could be explained by a
multitude of reasons, including different industry structures, different markets,
different geographical conditions and different ownership structures. Moreover,
they suggest that different constructs of market indices, and different weights of
utility stocks within markets also affect beta. The authors in fact found little to
suggest that incentive based regulation was the dominant factor for the higher
observed asset betas.

In any event, investors are able to diversify against all forms of regulated
investments, which would categorise the risks associated with both of these forms
of regulation as non-systematic.

6.1.11 Option Risk

Some observers have suggested that investors, in considering committing to a
large infrastructure investment such as a gas pipeline, assume a risk that may not
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be adequately reflected by beta on account of the non-reversible nature of the
investment.

The difficulty with this is that from the point of view of a portfolio investor, an
investment in a firm whose principal income earning asset is a non-reversible
infrastructure asset is nonetheless a tradeable asset. Hence the investment is
diversifiable and any risk associated with this investment is non-systematic.

6.1.12 Country Risk

In contrast to sovereign or political risk, some commentators have suggested that
firms face unique risks by investing in Australia. Some of the perceived risks
cited are a thin market and geographical isolation.

However, the general mechanism of the CAPM accounts for risks that pertain to
an entire country through the risk free rate and/or the market risk premium, as
NECG suggests in its comparison between Australia and the US and UK. To the
extent that risks pertaining to a country as a whole are not reflected in the market
risk premium, such risks would be non-systematic, as portfolio investors are free
to trade in stocks internationally.

6.1.13 Risk of Investing in WA

Some commentators have suggested that the risk of investments in WA are
comparatively more risky as compared with investments in other States, due to its
thinner population and different industry mix with a heavier reliance on the
resources sector. It has been suggested that beta should be adjusted upwards to
reflect this.

Absent of evidence to the contrary, it is difficult to conceive of risks inherent in
the Western Australian market which cannot be diversified by an investor through
investments in other markets. Should these risks exist and affect the market as a
whole (in a manner which prevents investors from diversifying through holding
stocks in interstate or overseas companies), then this would be reflected in a
higher risk-free rate and/or market risk premium for the WA market, as NECG
argues is the case in comparing Australia with the UK and US.*® To the extent
that risks pertaining to WA are not reflected in the market risk premium, as
indicated by market behaviour, such risks are non-systematic since portfolio

% Developing a market risk premium for the WA ‘market’ is difficult, as WA firms list on the
ASX, and a distinct local market no longer exists. However, a rigorous analysis of the returns
of firms domiciled in WA compared to nationally might form a useful addition to the regulatory
debate in WA.
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investors are free to diversify their portfolios and trade in stocks both nationally or
worldwide.

6.1.14 Risk of Investment in the Gas Industry

Some commentators have suggested that the gas industry is “special” in that it is
subject to unique risks requiring a higher rate of return to ensure adequate
investment.

The methodology adopted by regulators in Australia and in other parts of the
world has generally involved the use of a proxy beta, which takes into account the
market indicated risk for the particular industry involved.

Essentially, the circumstances that apply to investment in the Western Australian
gas industry are similar to those discussed under the section on the risk of
investing in WA. Investors are not only free to diversify their portfolios across
different States or counties they are also free to diversify across different types of
industry. The market risk premium reflects variations in risks between different
States or countries and beta reflects variations in risk between different types of
industry. To the extent that risks pertaining to WA are not reflected in the risk
premium and to the extent that risks pertaining to the type of industry are not
reflected in beta, as indicated by market behaviour, such risks are diversifiable and
are therefore non-systematic.
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