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Executive Summary 

1.1 Context 
1 Frontier Economics (Frontier) has been retained by DBNGP (WA) Nominees 

Pty Ltd (DBP) to provide our opinions in relation to the DBP Draft Decision of 
the Economic Regulation Authority of Western Australia (ERA) insofar as it 
relates to the gamma parameter.   

2 This report has been authored by Professor Stephen Gray, Professor of Finance 
at the UQ Business School, University of Queensland and Director of Frontier 
Economics, a specialist economics and corporate finance consultancy.  I have 
Honours degrees in Commerce and Law from the University of Queensland and 
a PhD in Financial Economics from Stanford University.  I teach graduate level 
courses with a focus on cost of capital issues, I have published widely in high-
level academic journals, and I have more than 15 years’ experience advising 
regulators, government agencies and regulated businesses on cost of capital 
issues.  A copy of my curriculum vitae is attached as Appendix 2 to this report.   

3 My opinions set out in this report are based on the specialist knowledge acquired 
from my training and experience set out above.  I have been provided with a  
copy of the Federal Court’s Practice Note CM 7, entitled “Expert Witnesses in 
Proceedings in the Federal Court of Australia”, which comprises the guidelines 
for expert witnesses in the Federal Court of Australia (Expert Witness 
Guidelines).  I have read, understood and complied with the Expert Witness 
Guidelines.  

4 I have previously provided a report on this issue to the ERA: 

a. SFG Consulting, 2014 DBP, The relationship between the required 
return on debt and equity, 31 December. 

5 Since preparing that reports, I have joined Frontier Economics and provide this 
report on that basis. 

1.2 Summary of conclusions 
6 Our primary conclusions are set out below. 

7 The ERA has decided to place no material weight on the evidence of an 
interrelationship between the required return on debt and equity in the same 
benchmark firm for three reasons.  We do not consider that any of these reasons 
are valid for the reasons set out below: 

a. The ERA concludes that the literature that develops a framework 
for the interrelationship between the required return on equity 
and the required return on debt is not relevant to its regulatory 
task. 

In our view, it is unreasonable to conclude that the large literature 
that has followed the seminal work of Merton (1974) is not 
relevant to a regulatory task that requires consideration of all 
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relevant evidence,1 consistent application of financial parameters 
that are common to the return on equity and the return on debt,2 
and consideration of any interrelationships between estimates of 
financial parameters that are relevant to the estimates of the 
return on equity and the return on debt.3 

b. The ERA reviews a number dated reports that are tangentially 
relevant in that they generally consider debt and equity returns.  
The ERA concludes from this that even if the evidence suggests 
that estimates of the required return on debt and equity are 
internally inconsistent, there is no problem because investors 
might set required returns for debt and equity in the same firm 
independently in segmented markets. 

Our view is that it would be wrong to set the allowed return for 
the benchmark firm on the basis that debt and equity in that firm 
are priced independently and inconsistently in segmented 
markets.  As Campello, Chen and Zhang (2008) observe: 

…debt and equity are contingent claims written on the 
same productive assets and thus must share similar 
common risk factors.4 

c. The ERA concludes that the evidence suggests that, for a given 
estimate of the required return on debt, the required return on 
equity should be even higher than the SFG (2014) report 
suggests, which:  

…produces a very nonsensible outcome.5  

The conclusion from SFG (2014) is that the ERA’s allowed 
return on equity is unreasonably low relative to the return on debt 
in the same firm.  The ERA suggests that this consistency test is 
too easy to satisfy and should be even higher.  In our view, the 
fact that the test might be “too easy” provides even more reason 
for the ERA to examine its approach to setting the allowed return 
on equity. 

Applying the internal consistency test to the latest market data and to the 
contemporaneous return on debt estimates provided to us by DBP produces a 
lower bound for the equity risk premium6 of 7.76% to 8.17%.  This test would be 
applied by comparing a proposed equity risk premium with this lower bound, and 
rejecting any estimates that fell below the lower bound.  

                                                 

1 NGR 87(5)(a). 

2 National Gas Rules, clause 87(5)(b). 

3 National Gas Rules, clause 87(5)(c). 

4 Campello, Chen and Zhang (2008), p. 1298. 

5 DBP Draft Decision, Appendix 4, Paragraph 1113. 

6 Under the CAPM, this is given by the product of the equity beta and the market risk premium. 



 

5 Frontier Economics  |  February 2016       

 

2 Summary of the SFG (2014) report 

2.1 Overview 
8 In our December 2014 report to the ERA,7 we examined a framework for 

evaluating the consistency between the required return on debt and the required 
return on equity in the Australian regulatory setting.   

9 In that report, we began by considering the allowed rate of return objective: 
that is set out in the National Gas Rules: 

…[t]he rate of return for a [Service Provider] is to be commensurate the 
efficient financing costs of a benchmark efficient entity with a similar degree of 
risk as that which applies to the [Service Provider] in respect of the provision of 
[services].8 

10 The National Gas Rules also provide guidance on the implementation of the 
allowed rate of return objective.  The Rules refer to the desirability of using an 
approach that leads to the consistent application of financial parameters that are 
common to the return on equity and the return on debt,9 and to consideration of 
any interrelationships between estimates of financial parameters that are relevant 
to the estimates of the return on equity and the return on debt.10 

11 In our previous report, we noted that there is an interrelationship between the 
return on equity and the return on debt because both equity and debt securities 
depend on the assets of the same benchmark firm.  Debt and equity simply 
represent different claims over the same assets.  Consequently, there is an 
interrelationship between the return on equity and the return on debt, the 
estimate of one is relevant to the estimate of the other, and the two estimates 
must be consistent with each other.   

12 In our view, the linkage between the required returns on debt and equity in the 
same benchmark firm appears to be central to the NGR 87(5) requirements to 
have regard to all relevant evidence, consistency, and interrelationships between 
parameters for equity and debt.   

13 In our 2014 report, we considered the standard framework for modelling the 
linkage between the required returns on debt and equity in the same firm.  We 
explained the basis for the standard modelling framework, the implications for 
the relationship between the return on equity and the return on debt in the same 
firm, and we summarised the relevant literature on the development and 
application of that modelling framework. 

                                                 
7 SFG Consulting, 2014, The relationship between the required return on debt and equity, Submission to the ERA, 

December.  

8 For example, see NGR 87(2)(3). 

9 National Gas Rules, clause 87(5)(b). 

10 National Gas Rules, clause 87(5)(c). 
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2.2 Main conclusions from SFG (2014) 
14 The SFG (2014) report was based upon the framework developed by Nobel 

Prize winning economist Robert Merton in 1974.  Merton (1974) noted the 
simple fact that equity and debt are contingent claims over the assets of the same 
firm.  Both become less valuable as the assets of the firm decline in value and 
both become more valuable as the assets of the firm rise in value.  Both are 
linked to the value of the assets of the firm.  Thus, if there are certain factors that 
drive changes in the value of the assets of the firm, those same factors will drive 
the returns to debt and equity in that firm.  This means that there is a positive 
relationship between the return on debt and the return on equity in the same 
firm. 

15 The original framework developed by Merton (1974) has spawned a huge 
literature that has developed and refined the framework in a number of 
directions.11  In all cases, the strong link between the required returns on debt 
and equity remains a central feature. 

16 SFG (2014) also noted that current empirical applications of the Merton 
framework generate a number of important insights that are relevant to the 
regulatory setting: 

a. There is a positive relationship between the expected return on 
equity and the expected return on debt; 

b. The expected return on debt is equal to the yield on debt, but for 
the chance of default.  Consequently, the expected return on debt 
is closely approximated by the yield when the probability of 
default is low;  

c. If a regulator considers that their regulatory allowance will be 
sufficient to ensure the solvency of the regulated firm, there must 
be a positive relationship between the allowed return on equity 
and the allowed return on debt.  It would be inconsistent for a 
regulator to materially increase the allowed risk premium on debt, 
but to make no change to the allowed risk premium on equity.  
The evolution of the allowed risk premium on debt is relevant 
evidence to consider when determining the risk premium to be 
allowed on equity;  

d. A high DRP (yield less risk-free rate) need not imply a high 
default probability – where defaults are systematically more likely 
to occur during recessions and financial crises (which they are); 
and 

e. If the regulator considers that there is a material chance of 
default, the allowed return on equity would need to be grossed-up 

                                                 
11 Merton (1974) is the ninth most cited Journal of Finance paper of all time.  Other top-10 papers includes the 

CAPM paper of Sharpe (1964), the diversification paper of Markowitz (1952), and Fama and French 
(1992).  See http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1540-6261/homepage/top_ 
cited_articles_of_all_time.htm. 
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to ensure that the expected return to equity is consistent with the 
regulator’s estimate of the required return.   

17 SFG (2014) also noted that the modern application of the Merton (1974) 
contingent claims framework focuses on the relationship between the required 
return on equity and the required return on debt.  In particular, one of the key 
insights of the Merton framework is that the equity risk premium and the debt 
risk premium must be linked by the following equation: 

 𝐸𝐸[𝑟𝑟𝑒𝑒] − 𝑟𝑟𝑓𝑓 = Ω𝑒𝑒,𝑑𝑑�𝐸𝐸[𝑟𝑟𝑑𝑑] − 𝑟𝑟𝑓𝑓� (1) 

where the key term is the elasticity of equity relative to debt:   

Ω𝑒𝑒,𝑑𝑑 =
𝜕𝜕𝜕𝜕/𝐸𝐸
𝜕𝜕𝜕𝜕/𝐷𝐷

. 

18 For example, Campello, Chen and Zhang (2008), which is published in the top-
ranking Review of Financial Studies, explain that: 

Because both equity and debt are contingent claims written on the same 
productive assets, a firm’s equity risk premium is naturally tied to its debt risk 
premium. [The equation above] formalizes this argument: the equity risk 
premium equals the debt risk premium multiplied by the elasticity of the equity 
value with respect to the bond value…the equity value and the bond value are 
driven only by the asset value. Our framework still allows multiple common 
factors, but they affect equity and bond values through the firm value.12 

19 That is, the key insight from the Merton framework is that equity and debt are 
contingent claims over the assets of the same firm.  These two investor classes 
will share the payoffs from the same firm between them.  Consequently there 
must be some relationship between the returns to each.  As Campello, Chen and 
Zhang (2008) explain above, the Merton framework is agnostic about how assets 
are valued.  Merton takes no view about whether assets are valued in accordance 
with the CAPM or a multi-factor model.  Rather, the Merton framework takes 
the value of the firm’s assets as given, and focuses on the relativity of the return 
that those assets are expected to provide to equity holders and the return that 
those same assets are expected to provide to debt holders. 

20 An important conclusion from our earlier (SFG, 2014) report is as follows: 

We do not suggest that this framework can be used to obtain a single point 
estimate of the required return on equity from the analysis of primary data.  
Estimating the required return on equity is a complex task that requires 
consideration of a whole range of models, estimation methods, data and other 
evidence.  Rather, our point is that the Merton framework is very useful when 
considering the relationship between the required return on equity and the 
required return on debt for the same firm.  The Merton framework provides 
valuable insights into the relativity between these two quantities.  The Merton 
framework has been shown to perform well empirically in explaining the 
relative returns on equity on debt and it is for that purpose that we consider in 
this report.  The relativity between the required return on equity and the 
required return on debt takes on new importance under NGR 87(5) which 

                                                 
12 Campello, Chen and Zhang (2008), p. 1302. 
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requires stakeholders to have regard to the consistency of parameter 
estimates and to the interrelationships between parameters.     

2.3 Estimates in SFG (2014) 
21 SFG (2014) then considered lower bound estimates for elasticity, Ω𝑚𝑚𝑚𝑚𝑚𝑚, and the 

expected excess return on debt, �𝐸𝐸[𝑟𝑟𝑑𝑑] − 𝑟𝑟𝑓𝑓�𝑚𝑚𝑚𝑚𝑚𝑚, noting that under the Merton 
framework that establishes a lower bound on the internally consistent equity risk 
premium: 

 𝐸𝐸[𝑟𝑟𝑒𝑒] − 𝑟𝑟𝑓𝑓 > Ω𝑚𝑚𝑚𝑚𝑚𝑚�𝐸𝐸[𝑟𝑟𝑑𝑑] − 𝑟𝑟𝑓𝑓�𝑚𝑚𝑚𝑚𝑚𝑚.  

22 Using data available at the time, SFG (2014) adopted a lower bound of 6 for the 
elasticity parameter and a lower bound of 1% for the expected excess return on 
debt.  This produced a lower bound of 6% for the equity risk premium: 

 𝐸𝐸[𝑟𝑟𝑒𝑒] − 𝑟𝑟𝑓𝑓 > 6.0 × 1.0% = 6.0%.  

23 SFG (2014) then compared this lower bound equity risk premium with the equity 
risk premium proposed in the ERA’s ATCO Gas Draft Decision of 3.8%, being 
the product of an equity beta of 0.7 and a market risk premium of 5.5%.   

24 Since the allowed equity risk premium of 3.8% was materially below the lower 
bound figure of 6.0%, the conclusion was that the allowed equity risk premium 
was inconsistent with the allowed return on debt. 
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3 Response to the DBP Draft Decision   

3.1 Overview 
25 In its DBP Draft Decision, the ERA begins its response to SFG (2014) by stating 

that: 

The Authority is not in the position to provide response to the three key studies, 
Merton (1974); Campello, Chen and Zhang (2008); and Schaefer and 
Strebulaev (2008), which SFG has relied on to support its analysis.13 

26 The ERA does not explain: 

a. Why it is unable to respond to the three key pieces of published 
research on which the SFG (2014) report is based; or  

b. How it is able to reject the relevance of the link between the 
return on debt and the return on equity in the same firm without 
a proper consideration of the key papers that develop the 
framework for understanding that link. 

27 Nevertheless, in its DBP Draft Decision, the ERA raises a number of issues 
which we address in turn in the remainder of this section.  These issues fall under 
three general headings: 

a. The ERA concludes that the literature that develops a framework 
for the interrelationship between the required return on equity 
and the required return on debt is not relevant to its regulatory 
task; 

b. The ERA then reviews a number dated reports that are 
tangentially relevant in that they generally consider debt and 
equity returns.  The ERA concludes from this that even if the 
evidence suggests that estimates of the required return on debt 
and equity are internally inconsistent, there is no problem because 
investors might set required returns for debt and equity in the 
same firm independently in segmented markets; and 

c. The ERA concludes that the evidence suggests that, for a given 
estimate of the required return on debt, the required return on 
equity should be even higher than the SFG (2014) report 
suggests.      

3.2 Lack of relevance to the ERA’s task 
28 In its DBP Draft Decision, the ERA concludes that the published literature that 

establishes an internal consistency interrelationship between the return on debt 
and equity in the same firm (which the ERA is not in a position to respond to) is 
not relevant to its task: 

                                                 
13 DBP Draft Decision, Appendix 4, Paragraph 1087. 
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The Authority is of the view that neither (sic) of the three papers used by SFG 
provides relevant and direct findings in relation to the investigation of the direct 
link between the cost of debt and the return on equity. All these papers focus 
on the term structure of interest rate or bond prices.14 

29 In our view, this is not a reasonable characterisation of the relevant papers, all of 
which have been published in leading A* journals.  For example, Campello, Chen 
and Zhang (2008) state that: 

Motivated by Merton (1974), our basic approach recognizes that debt and 
equity are contingent claims written on the same productive assets and thus 
must share similar common risk factors. The upshot of this observation is that 
we can use corporate bond data to glean additional information about 
investors’ required equity rates of returns. 15 

and that: 

Our basic idea is that bond and equity risk premiums are intrinsically linked 
because equity and bonds are contingent claims written on the same 
productive assets, an insight that can be traced back to Merton (1974). 16 

and further that: 

Because both equity and debt are contingent claims written on the same 
productive assets, a firm’s equity risk premium is naturally tied to its debt risk 
premium. [Equation 1 above] formalizes this argument: the equity risk premium 
equals the debt risk premium multiplied by the elasticity of the equity value with 
respect to the bond value…the equity value and the bond value are driven only 
by the asset value. Our framework still allows multiple common factors, but 
they affect equity and bond values through the firm value.17 

30 Campello, Chen and Zhang (2008), which is based on Merton (1974), is 
unquestionably a paper about the relationship between debt and equity returns in 
the same firm.  It goes directly to the point of consistent application of financial 
parameters that are common to the return on equity and the return on debt,18 
and to consideration of any interrelationships between estimates of financial 
parameters that are relevant to the estimates of the return on equity and the 
return on debt.19 

31 The DBP Draft Decision also rejects the relevance of Schaefer and Strebulaev 
(2008), citing the first half of the first sentence in the abstract: 

…structural models of credit risk provide poor predictions of bond prices.20 

32 However, the full sentence provides some insight into the purpose of that paper: 

                                                 
14 DBP Draft Decision, Appendix 4, Paragraph 1094. 

15 Campello, Chen and Zhang (2008), p. 1298. 

16 Campello, Chen and Zhang (2008), p. 1298. 

17 Campello, Chen and Zhang (2008), p. 1302. 

18 National Gas Rules, clause 87(5)(b). 

19 National Gas Rules, clause 87(5)(c). 

20 DBP Draft Decision, Appendix 4, Paragraph 1093. 
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Structural models of credit risk provide poor predictions of bond prices. We 
show that, despite this, they provide quite accurate predictions of the sensitivity 
of corporate bond returns to changes in the value of equity (hedge ratios).21 

33 That is, although the models cannot be used to estimate bond prices, they are 
useful in characterising the interrelationship between debt and equity returns.  We 
propose to use these models only in considering the interrelationship between 
debt and equity returns. 

34 In summary, our view is that it is unreasonable to conclude that these papers are 
not relevant to a regulatory task that requires consideration of all relevant 
evidence,22 consistent application of financial parameters that are common to the 
return on equity and the return on debt,23 and consideration of any 
interrelationships between estimates of financial parameters that are relevant to 
the estimates of the return on equity and the return on debt.24 

3.3 The implications of failing the consistency test 
35 SFG (2014) sets out a consistency test that derives a lower bound for the equity 

risk premium, given the debt risk premium for the same firm.  As set out above, 
that test is based on the recent published papers of Campello, Chen and Zhang 
(2008) and Schaefer and Strebulaev (2008). 

36 In its DBP Draft Decision, the ERA summarises three reports that were 
submitted to an AER process five years ago.  None of those reports considers 
either Campello, Chen and Zhang (2008) or Schaefer and Strebulaev (2008), so 
their relevance to the DBP consistency test is limited to the fact that these old 
reports refer generally to the relative returns on debt and equity. 

37 Indeed, only one of the three reports that the ERA cites, Handley (2011), 
considers a Merton-type framework.  The ERA cites the key observation of the 
Handley report, as follows: 

Stiglitz (1969), Rubinstein (1973), Merton (1974) and Galai and Masulis (1976) 
have all shown that (under certain assumptions) the Modigliani-Miller theorem 
holds in the presence of risky debt. An implicit assumption common to all four 
papers, is that both the equity and debt securities in the firm are priced 
according to the same relevant asset pricing framework – i.e. a general 
equilibrium state preference framework in the case of Stiglitz (1969), a mean-
variance framework in the case of Rubinstein (1973), an option pricing 
framework in the case of Merton (1974) or a combined CAPM/option pricing 
framework in the case of Galai and Masulis (1976). In other words, the validity 
of the Modigliani-Miller theorem in the presence of risky debt is based on the 
implicit assumption that equity and debt are priced in the (same) integrated 
market rather than being priced in (separate) segmented markets.  

In this case, not only is it possible to derive a lower bound on the firm’s equity 
risk premium relative to its debt risk premium but rather one can derive an 

                                                 
21 Schaefer and Strebulaev (2008), p. 1. 

22 NGR 87(5)(a). 

23 National Gas Rules, clause 87(5)(b). 

24 National Gas Rules, clause 87(5)(c). 
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exact relationship between the firm’s cost of debt and its return on equity and 
accordingly an exact relationship between the firm’s equity risk premium and 
its debt risk premium.25 

38 The point being made here is that there is a literature that disaggregates the 
overall return generated by a firm into the return to equity holders and the return 
to debt holders.  What Handley refers to as “the Modigliani-Miller theorem” 
above is the notion that the return to debt holders and the return to equity 
holders in the same firm must add up to equal the overall return to that firm.  
Handley notes that the literature shows that, if debt and equity returns are 
estimated within the same integrated framework (whatever that might be) it must 
be the case that there is an exact relationship between the firm’s equity risk 
premium and its debt risk premium.  We agree with all of this.  Indeed, such an 
exact relationship is set out in Equation (1) above, which forms the basis of the 
DBP consistency test. 

39 In its DBP Draft Decision, the ERA then goes on to consider the general 
implications of a violation of any sort of relative consistency test.  In this regard, 
the ERA again cites Handley (2011), who sets out three scenarios for the case 
where the estimate of the required return on equity appears to be too low relative 
to the estimate of the required return on debt: 

…this could imply either: (i) that the equity and debt are priced in an integrated 
market and the equity risk premium is too low; or (ii) that the equity and debt 
are priced in an integrated market and the debt risk premium is too high; or (iii) 
that the equity and debt are priced in segmented markets and so the 
Modigliani-Miller theorem cannot be used to infer that the equity is mispriced 
relative to the debt.26 

40 In our view, the second scenario is materially less likely than the first, given that 
debt yields are observable whereas the required return on equity must be 
estimated by parameterising some sort of asset pricing model.  

41 In our view, the third scenario should also receive little weight as it seems 
implausible to suggest that the same investors would evaluate potential debt and 
equity investments in the same firm in an internally inconsistent manner.  As 
Campello, Chen and Zhang (2008) observe: 

…debt and equity are contingent claims written on the same productive assets 
and thus must share similar common risk factors.27 

42 That is, debt and equity investments in the same firm both depend on the 
prospects of that same firm.  It follows that the required returns on debt and 
equity in the benchmark firm must be interrelated – it would be wrong to set the 
allowed return for the benchmark firm on the basis that debt and equity in that 
firm are priced independently and inconsistently in segmented markets.  The 
above passage from Handley (2011) establishes that, if the strong “segmented 

                                                 
25 J. Handley, Peer Review of Draft Report by Davis on the Cost of Equity, A Report for The Australian Energy 

Regulator, 18 January 2011, pp. 8-9, cited at DBP Draft Decision, Appendix 4, Paragraph 1107. 

26 J. Handley, Peer Review of Draft Report by Davis on the Cost of Equity, A Report for The Australian Energy 
Regulator, 18 January 2011, pp. 8-9, cited at DBP Draft Decision, Appendix 4, Paragraph 1108.   

27 Campello, Chen and Zhang (2008), p. 1298. 
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markets” assumption is ruled out, it must be the case that there is an 
interrelationship between the return on debt and the return on equity in the same 
firm. 

43 In summary, our view is that if the estimated equity risk premium fails the DBP 
lower bound consistency test (that is based on a relativity with the debt risk 
premium for the same firm), the appropriate response would be to re-examine 
the derivation of that equity risk premium.  An appropriate response would not 
be to reduce the (more directly observed) debt risk premium, or to conclude that 
equity and debt returns for the same firm are independent of one another. 

44 On this point, the DBP Draft Decision concludes that: 

…it would not be irrelevant whether a firm held debt or equity, if one was 
significantly cheaper than the other, given constant levels of risk of default,28  

What the ERA means by this conclusion remains unclear to us. 

3.4 Empirical implementation of the consistency test 
45 In our previous report on this consistency issue, SFG (2014), we implemented 

the test by applying a lower bound elasticity estimate of 6.  In its DBP Draft 
Decision, the ERA concludes that: 

…the Authority considers that the evidence assembled by SFG in its Figures 1, 
2 and 3 suggests that the elasticity in the Australian context should be 7 or 
higher,29  

and that the use of that higher elasticity figure:  

…produces a very nonsensible outcome.30  

46 The approach that we undertook in the SFG (2014) report was to estimate a lower 
bound for the elasticity parameter for the purposes of deriving a lower bound for 
the equity risk premium.  In deriving the lower bound of 6, we were deliberately 
conservative at every point where the exercise of any judgment was required.  
The result of this process was a lower bound estimate of elasticity – such that no 
reasonable estimate of elasticity could be below that figure.  This lower bound 
for elasticity was then used to construct a lower bound for the equity risk 
premium – a figure that sets a floor for all reasonable estimates of the equity risk 
premium. 

47 The ERA correctly points out that if a higher figure is used for the elasticity 
lower bound, the result will be a higher figure for the equity risk premium lower 
bound.  The ERA then argues that the higher implied equity risk premiums that 
it derives by using higher estimates are “very nonsensible.”31  This leads the ERA 
to reject entirely the notion that the return on debt has any relevance to the 
estimation of the required return on equity in the same firm.  The ERA then 

                                                 
28 DBP Draft Decision, Appendix 4, Paragraph 1109. 

29 DBP Draft Decision, Appendix 4, Paragraph 1112. 

30 DBP Draft Decision, Appendix 4, Paragraph 1113. 

31 DBP Draft Decision, Appendix 4, Paragraph 1113. 
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proceeds to estimate the required return on equity without regard to its estimate 
of the required return on debt in the same firm.  Specifically, the ERA has 
maintained its approach of setting the allowed return on equity by inserting the 
three SL-CAPM parameters into the SL-CAPM formula and adopting the output 
without modification. 

48 In our view, such a conclusion has no logic to it.  The conclusion from SFG 
(2014) is that the ERA’s allowed return on equity is unreasonably low relative to 
the return on debt in the same firm.  The ERA suggests that this consistency test 
is too easy to satisfy and should be even higher.  In our view, the fact that the test 
might be “too easy” provides even more reason for the ERA to examine its 
approach to setting the allowed return on equity. 

49 Finally, we note that in Table 43 of the DBP Draft Decision, the ERA derives 
various implied estimates of the MRP, all of which the ERA considers to be 
unreasonably high.  These calculations are disingenuous in that they fix the equity 
beta to 0.7, which we consider to be unreasonably low, and therefore inflate the 
implied MRP.  The consistency test derives a lower bound for the equity risk 
premium, which is the product of two parameters: beta and MRP.  At the time of 
writing the SFG (2014) report, our view was that the ERA had materially under-
estimated both parameters.  For example, in our contemporaneous report for 
ATCO Gas32 we concluded that if the SL-CAPM was to be used, the appropriate 
parameter estimates to use would be 0.91 for beta and 7.61% for the MRP, which 
produces an equity risk premium of 6.93% that passes the consistency test. 

50 The DBP Draft Decision also considers a higher debt risk premium:  

The Authority notes that the spread was 2.041 per cent adopted in the 
Authority’s Final Decision on ATCO, not 1.80 per cent as adopted in SFG’s 
analysis.33  

51 In our SFG (2014) report, we used the figures from the ATCO Gas Draft 
Decision, which were the latest figures available at the time.  The passage above 
uses a higher figure for the debt risk premium from a decision published by the 
ERA some six months after the SFG (2014) report.  It is, of course, unreasonable 
to compare a return on equity figure from one point in time with a return on 
debt figure from another point in time, which is the basis for the figures in Table 
43 of the DBP Draft Decision.  Any meaningful test requires the comparison of 
contemporaneous returns. 

 

  

                                                 
32 SFG (2014 ATCO). 

33 DBP Draft Decision, Appendix 4, Paragraph 1115. 
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4 Current application of the consistency test 
52 Since our 2014 report, market conditions have changed in that government bond 

yields have declined and estimates of the contemporaneous market risk premium 
have increased.  For example:  

a. At the time of our 2014 report, the 10-year government bond 
yield was 3.4%,34 whereas the current DBP submission adopts a 
base rate of 2.98% set according to the contemporaneous 10-year 
swap rate; and 

b. At the time of our 2014 report, the most recent MRP estimate 
from the ERA was 5.5% in the ATCO Gas Draft Decision.  The 
ERA’s current MRP estimate from the DBP Draft Decision is 
7.6%. 

53 Consequently, we update our calculations for the consistency test that was 
applied in SFG (2014).  Specifically, the most recent estimates for the three 
components of the expected return on 10-year BBB-rated corporate debt are as 
follows: 

a. A 10-year base rate of 2.98%, estimated as the contemporaneous 
yield on 10-year swaps, supplied to us by DBP as being 
commensurate with market conditions over the relevant 
averaging period; 

b. A 10-year BBB corporate debt risk premium (relative to the 10-
year swap rate) range of 2.50% to 2.57%, being the 10-year DRP 
proposed by DBP; and 

c. A one-year default probability of 0.24% for generic BBB-rated 
corporate debt, as most recently reported by Standard and 
Poor’s35 

54 The figures above imply: 

a. A total yield on BBB-rated corporate debt of 5.48% to 5.55%;36 

b. A probability of default on a generic BBB-rated corporate bond 
within the next 10 years of 2.37%;37 and 

c. An expected debt risk premium (relative to the 10-year 
government bond yield of 2.87%) of 1.29%38 to 1.36%.39 

                                                 
34 ERA ATCO Gas Draft Decision, Paragraph 892. 

35 Standard and Poor’s, 2015, Global Corporate Default Summary, Table 9, p. 28.  

36 2.98%+ 2.50% to 2.98%+ 2.57%. 

37 1-(1-0.24%)10. 

38 [(1-2.37%)×5.48%+2.37%×(-50%)]-2.87%. 

39 [(1-2.37%)×5.25%+2.37%×(-50%)]-2.87%. 
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55 Even applying a lower bound40 elasticity of 6 to the expected debt risk premium 
implies a lower bound of 7.76% to 8.17%41 for the equity risk premium.  This, in 
turn, implies a lower bound for the required return on equity of 10.63% to 
11.04% when paired with DBP’s estimate of the yield on 10-year government 
bonds of 2.87%.  

56 That is, estimates of the equity risk premium that are at, or above, this level 
would be reasonable given the debt risk premium to be applied to the same firm. 

57 As set out above, we do not consider that the generic Merton framework is 
capable, in itself, of producing a definitive point estimate of the required return 
on equity.  Although it is well-accepted and intuitive, the Merton framework is 
relatively simple and a degree of judgment required when implementing the 
model such that there is no consensus about the relevant parameter estimates.  
Nevertheless, for the reasons set out above, it is our view there is a clear 
interrelationship between the required return on debt and equity in the same 
firm.  

58 For this reason, we suggest that the Merton framework should be used as one of 
a battery of reasonableness checks of the allowed return on equity.  If the Merton 
debt/equity consistency evidence is consistent with other evidence in suggesting 
that a proposed allowed return on equity is unreasonably low, that combined 
body of evidence should lead to a reconsideration of the approach to 
determining that allowed return on equity.   

 

 

 

 

 

 

   

   

 

 

 

 

 

  

                                                 
40 As above, we adopt this figure as a lower bound in the sense that no reasonable estimate of the elasticity 

would be below that figure. 

41 6×1.29% to 6×1.36%. 
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5 Declaration 
59 I confirm that I have made all the inquiries that I believe are desirable and 

appropriate and no matters of significance that I regard as relevant have, to my 
knowledge, been withheld from the Court. 

 

_____ 
Professor Stephen Gray 
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7 Appendix 1: Instructions 
In its AA Proposal of 31 December 2014, DBP presented a model developed by 
SFG Consulting based upon the options theory literature which seeks to 
ascertain consistent costs of debt and equity (The relationship between the required 
return on debt and equity, SFG Consulting, 23 December 2014) (SFG Report).  
That is, to uncover a mathematical relationship between the cost of debt and 
equity, such that the cost of debt can be used as a test of the consistency between 
the cost of debt and equity, as per Rule 87(5) and 87(11) of the National Gas 
Rules.  This model is described here. 

In its Draft Decision on Proposed Revisions to the Access Arrangement for the Dampier to 
Bunbury Natural Gas Pipeline 2016 -2020, dated 22 December 2015 (Draft 
Decision), the ERA rejects the "consistency test" approach advocated by DBP.  
The ERA’s grounds for doing so are outlined on page 88 of Appendix 4, and in 
Appendix 4C (pp236-248 of Appendix 4) and may be summarised as follows on 
the grounds that: 

• It is not based on any standard finance theory, is not well established and 
is untested (p 88 and 248 of Appendix 4 to the Draft Decision). 

• The three papers that SFG use to inform their model appear to be about 
the structure of interest rates and not about the link between debt and 
equity  (p241 and 242 of Appendix 4 to the Draft Decision). 

• The approach is not empirically relevant because using a slightly different 
value for the elasticity between debt and equity would lead to very 
different results (p246 to 248 of Appendix 4 to the Draft Decision).  

In respect to the above points, the consultant is asked to provide an expert 
opinion on: 

1. whether the matters raised by the ERA in its Draft Decision represent a 
reasonable basis upon which to reject the evidence in the SFG Report 
and the submissions raised by DBP in support of its AA Proposal; and   

2. further to 1,  whether the ERA was correct (give the requirements of 
Rule 87(5) and 87(11) of the National Gas Rules) to reject the 
"consistency test" on the basis that it is unsound, having regard to the 
requirements of the National Gas Rules, including the allowed rate of 
return objective in rule 87. 

The consultant is also asked to comment briefly upon the relevance of the 
material on pages 242 to 246, which appears very similar to the ERA’s response 
to a different model presented by GGP in its access arrangement, to both the 
SFG model and to the ERA’s rejection of it.  Finally, the consultant will need to 
re-paramaterise the SFG model to reflect more recent data; DBP will provide a 
relevant date range during the course of the project. 

Since it is possible that your expert report may be relied on in future proceedings 
before the Australian Competition Tribunal, we require that the work be 
undertaken in accordance with the Federal Court Guidelines for Expert 
Witnesses (attached). Further, your report should contain a declaration that you 

https://www.erawa.com.au/cproot/13293/2/Submission%2012%20-%20Appendix%20L%20-%20Merton%20and%20the%20Consistency%20Between%20Debt%20and%20Equity.PDF
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have been given and have read, understood and complied with Practice Note 
CM7 issued by the Federal Court of Australia concerning guidelines for expert 
witnesses. It should also contain a declaration that you have made all the inquiries 
that you believe are desirable and appropriate and that no matters of significance 
that you regard as relevant have, to your knowledge, been withheld. 
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