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1

Executive summary

1

Frontier Economics has been retained by Queensland Rail to provide an estimate
of the asset and equity beta parameters for its network; such parameters most
notably impact the reference tariff applied to the West Moreton coal network.

1.1

Key findings

2

Our primary conclusions are as follows:

1

a. The relevant comparators for Queensland Rail’s network are likely
to differ substantially from those used for Aurizon’s Central
Queensland Coal Network because of fundamental differences in
the nature of risk between the two networks.
b. Regulated energy and water firms should not be used as
comparators for the Queensland Rail network as regulation has a
minor impact on the relevant asset beta of a regulated firm.
c. The first principles methodology of Incenta (2017), as adopted by
the Queensland Competition Authority (QCA) in the 2017 Draft
Access Undertaking for Aurizon Network, does not indicate that
regulated energy and water businesses are suitable comparators for
the Queensland Rail Network.
d. The appropriate asset beta, based on comparators in the ports,
railroads, airports and toll roads industries, is determined to be 0.77
when applying a methodology consistent with that accepted by the
QCA.
e. Applying a benchmark gearing of 28%, obtained in a manner
consistent with the asset beta estimate, yields an equity beta of 0.98
under standard QCA assumptions regarding debt beta and gamma.

1.2

Author of report

3

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 20 years’ experience advising regulators,
government agencies and regulated businesses on cost of capital issues. I have
published a number of papers that specifically address beta estimation issues. A
copy of my curriculum vitae is attached as an appendix to this report.
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4

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 Expert Evidence Practice Note GPN-EXPT, which
comprises the guidelines for expert witnesses in the Federal Court of Australia. I
have read, understood and complied with the Practice Note and the Harmonised
Expert Witness Code of Conduct that is attached to it and agree to be bound by
them.

5

I have been assisted in the preparation of this report by Dinesh Kumareswaran,
Warwick Davis and James Key from Frontier Economics.
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2

Features of Queensland Rail network

6

While the Queensland Rail network may superficially appear to have similarities
with the Aurizon Central Queensland Coal Network (Aurizon Network), the two
networks have fundamentally different risk profiles. Consequently, the approach
and the resulting beta estimate for Aurizon Network is not appropriate for the
Queensland Rail Network.

7

In selecting comparators to use in estimating the asset beta of the Queensland Rail
network, the relevant risk characteristics are of paramount importance. Our view
is that the services provided by Queensland Rail network indicate that, ideally,
comparators would have the following characteristics:

3

 Be a transport infrastructure operator: Most of Queensland Rail’s network

operations are as a below rail infrastructure supplier to above rail shippers and
mines. 1

 Be used to transport a mix of bulk freight and other kinds of freight: West

Moreton and Mt Isa ship bulk freight with smaller amounts of non-bulk
freight. QR also provides passenger services.

 Have a reasonably small number of larger customers: Queensland Rail’s

customers include coal mines, Aurizon and Queensland Government for
passenger rail.

 Be exposed to competition in some or all components of the business:

the Queensland Rail network is subject to significant competition on non-coal
traffic from road. Freight transport between cities on the east coast of
Queensland, as far north as Cairns, in particular is exposed to competition with
both road transport and sea transport.

 Be exposed to changes in demand from changes in global commodity

prices: Queensland Rail’s coal customers are highly exposed to changes in
commodity markets given the relatively low value (and consequently low
margin) nature of the coal produced in West Moreton, and the relatively high
below and above rail costs of transport from this region.

8

While these characteristics should guide the selection and use of comparator
entities to estimate key WACC parameters (such as the asset beta and gearing), few
comparators, if any, will embody all of these ideal characteristics. Therefore, tradeoffs between elements of comparability must be made in selecting comparators.
Comparators should be selected and afforded weight on the extent to which their

1

Final

As previously stated by Frontier, the firm’s industry is at least one relevant criteria for analysis, DAU
2017, p92.
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5

In the 2014 Draft Decision for Queensland Rail, the QCA proposed an equity beta
of 0.8, equal to the figure that the QCA had adopted for Aurizon Network, and
equal to that proposed by Queensland Rail in its submission. In that decision, the
asset beta was set to 0.45 and gearing was set to 55%. At the time of the 2014 Draft
Decision, the QCA stated that:
To date, the QCA has not received submissions to suggest Queensland Rail’s
business risks are lower than those of Aurizon Network. 3

13

However, in its 2015 Draft Access Undertaking, Queensland Rail submitted that it
was likely to be subject to greater systematic risk than Aurizon Network, noting
that the 2014 Draft Decision highlighted several key differences between
Queensland Rail and Aurizon Network: Price versus revenue cap regulation,
service diversification and sources of revenue. However, Queensland Rail
proposed to maintain the same asset beta, equal to that of Aurizon Network and
the QCA accepted Queensland Rail’s proposal.

14

More recently, the QCA has commissioned Incenta to estimate appropriate asset
and equity betas for Aurizon Network. Incenta (2017) has concluded that the beta
estimates for Aurizon Network should be based entirely on data from regulated
energy and water businesses on the basis that such businesses are most comparable
(in terms of systematic risk) to Aurizon Network. 4 It is our view that such
businesses would not serve as ideal comparators for Queensland Rail because of
the material differences between the risk characteristics of Aurizon Network and
Queensland Rail.

2.1

Comparator industries

2.1.1 Class 1 railroads
15

Our view is that the best systematic risk comparators for Queensland Rail are Class
1 railroads. 5 Incenta (2017) did not afford any weight to this industry in estimating
the asset beta for Aurizon Network, citing the following:
Class 1 railroads are expected to have materially higher systematic risk than Aurizon
Network. Class 1 railroads are subject to competitive pressure from parallel railroads
and alternative transport modes; carry loads that are highly sensitivity to GDP shocks;
have relatively higher operating leverage; and their cash flows are neither constrained
nor buffered by regulation, which merely monitors the rate of return being earned. 6

3

Queensland Rail DAU 2013, p143.

4

Using a 10-year window, taking the average asset beta obtained using of weekly and monthly series.
See Incenta (2017), p. 78.

5

Those with revenues greater than $USD100 million annually.

6

Incenta (2017), page 43.
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16

However, as noted above, Queensland Rail is subject to competitive pressure on a
number of freight routes, competing against both road and sea transport. This is
not the case for all routes: approximately
of revenue is attributable to bulk
freight, which would arguably not be contestable with road. 7 Coal transported from
West Moreton would not be economical to move by truck, and accounts for
approximately
of revenue. Similarly, bulk products on the Mt Isa line
are not considered contestable.

17

Some smaller scale projects, such as in the North West Minerals Province, have
been contestable and road has been chosen over rail in some cases. 8 While the
coal/bulk business may arguably be non-contestable, the non-bulk component
would be contestable in many cases. In a recent report, Ranbury Management
Group (2015) noted that “Rail’s major point of differentiation is price, with rail
generally having to significantly undercut road pricing to gain business.” 9 Reasons
cited for the contestability include the longer transit times, complexity, unreliability
and lack of availability of rail. 10

18

The North Coast Line appears to be subject to competition with road
transportation:
Rail has been losing market share to road freight on this corridor, a situation mirroring
that happening along the east coast South–North corridor. Rail is struggling to
compete with road freight transport, in an environment of a significant uplift in road
vehicle productivity, and massive investment in the highway network between
Melbourne and Brisbane, and now planned for Brisbane – Cairns. 11

19

Moreover, there is considerable uncertainty regarding the sustainability of revenues
associated with the coal component; the share of revenue that is contestable by
road (or sea) may increase considerably during the forthcoming undertaking
period.

20

Also, as noted above, Queensland Rail has a small number of customers. 12 This
raises the risk profile as a large reduction in demand could result from the decisions
of a single customer. The New Acland Coal mine in particular accounts for a
substantial share of revenue; approximately

7

Source: Queensland Rail.

8

Source: Queensland Rail.

9

Ranbury, North Coast Line Capacity Improvement Study — Final Report, February 2015, page 11.

10

Ranbury, North Coast Line Capacity Improvement Study — Final Report, February 2015, page 34.

11

Ranbury, North Coast Line Capacity Improvement Study — Final Report, February 2015, page 10.

12

In contrast to the large number of customers (15) using Aurizon’s CQCR.
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7

In addition, Queensland Rail is materially exposed to national and global shocks:
the commodities transported in the West Moreton region are substantially different
to those transported by Aurizon: the low margins give rise to a risk that a downturn
in commodity prices leads to a reduction in demand of transportation from
Queensland Rail, with mine closures plausible (as happened with Wilkie Creek in
2013).

2.1.2 Ports
22

While not considered by Incenta (2107) for Aurizon Network, ports share many
similarities with railroad infrastructure such as that forming the asset base of
Queensland Rail, and may be informative of Queensland Rail’s asset beta.

23

While ports may differ considerably in the product composition, a mix of bulk
freight and other freight would be expected for many ports in the sample. Some
ports are also materially exposed to global markets through reliance on certain
commodities, for example thermal coal either exported or imported.

2.1.3 Airports
24

Airports fall within the sector of transport infrastructure, and so may be
informative of the risks faced by other infrastructure operators.

25

While not typically used to transport bulk freight, freight operations may
contribute to airport revenue, with air cargo operations accounting for
approximately 13% of commercial airline revenue in 2017.

26

The passenger transportation operations side of airports shares some similarities
with that of QR, at least the long-distance passenger services are exposed to similar
shocks to demand. However QR has a large share of suburban traffic; risks
associated with these operations are unlikely to be related to those associated with
air passenger services.

27

While some airports may have a large share of revenue accounted for by few
airlines, acting as a hub, many airports might have a more diverse source of
revenue. Furthermore, the demand for airport services is in most cases derived by
consumer demand, with airport fees determined in part by passenger numbers.
This is in contrast to the West Moreton coal transport operations of Queensland
Rail, which rely on a very small number of mines.

13

Final

The Land Court recommended cancelling the expansion plans in 2017, though on appeal the Supreme
Court rejected the decision, sending the issue back to the Land Court for further consideration. New
Acland Coal Pty Ltd v Smith & Ors [2018] QSC 88.
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28

The competition faced by airports differs considerably across airports. While some
airports may possess a substantial degree of market power, with few competitors
located sufficiently close, other airports may be located close to competitors and
so face constraints in passenger and freight services.

29

Airports however are exposed to some degree to global markets, in particular the
tourism sector, which was impacted during the global financial crisis. The degree
of exposure is however uncertain, and may not fully reflect the potential impact of
thermal coal demand on Queensland Rail operations. 14

2.1.4 Pipelines
30

Pipelines in North America are considered as comparators, and share the feature
of having a typical low number of customers, though are not typically considered
as transportation infrastructure. Incenta (2017) noted that North American
pipelines are subject to competitive pressure (though this would differ across
pipelines):
Oil and gas transmission pipelines are subject to competitive pressures from parallel
pipelines and alternative transport modes. As such, in general North American
pipelines lack market power and their customers are not ‘captured’ like the customers
of Aurizon Network. 15

31

This aspect is shared with Queensland Rail, with alternative modes of transport
applying competitive pressure to some Queensland Rail operations.

32

Relevant to our approach is the exposure to global shocks. As much of the output
transported in the pipelines is destined for domestic use, industrial and commercial
demand, the exposure is somewhat reduced compared to that of Queensland Rail.

33

Accordingly, while these pipelines may be used to transport products that could
be considered commodities, these firms are of limited use to estimating the asset
beta of Queensland Rail.

2.1.5 Toll roads
34

Incenta (2017) noted that toll roads are exposed to competitive pressure from
alternative routes/transportation modes. The regulation form also aligns more
closely with Queensland Rail, compared to Aurizon, since price caps often apply,
linked to inflation. While toll roads may be used for freight transportation, the
exposure of toll roads to commodity markets is less than that of other
infrastructure owners such as Queensland Rail. In addition, the number of
customers is typically large and diverse.

14

Airlines and airports disagreed on the incidence of the impact of the GFC, see “Economic Regulation
of Airport Services”, Productivity Commission, 2011.

15

Incenta (2017), p. 43.
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35

Incenta (2017) concluded that to be sensitive to GDP shocks, bearing full demand
risk with CPI rather than cost-based price regulation. Accordingly, Incenta state
that the demand of residential and industrial/commercial customers is expected to
“display some sensitivity to the economic cycle, since there are often alternatives
to toll road services, and there is no regulatory buffer.”

36

Toll roads do however relate to the passenger transportation aspect of QR, and as
such are afforded some weight.

9

2.1.6 Regulated energy and water businesses
37

In our view, it is not appropriate to estimate the beta for Queensland Rail solely
on data from regulated energy and water network businesses. We note that
Queensland Rail differs from a typical energy or water network business on two
key dimensions 16:
a. Nature of customer base – the diverse nature of customer
geography and demand mitigates demand risk that applies to
energy and water distribution companies; and
b. Elasticity of demand for service – the lack of substitutes for an
energy or water distribution company means that they are able to
benefit from relatively inelastic demand.

38

As noted in Table 1 above, firms in the regulated energy and water sector are not
considered to be informative comparators of Queensland Rail. Failing to reside in
the broad industry of transportation infrastructure, such businesses also have very
few similarities in terms of determinants of risk exposure.

39

Incenta (2017) observed that:
Both Aurizon Network and regulated energy and water businesses are monopoly
service providers, have a ‘captured’ customer base with resilient demand for the
service, and are subject to cost-based regulation for pre-set periods that cushions cash
flows. These factors result in low sensitivity of demand / revenue to GDP shocks.

However, it is important to consider the key aspects resulting in the adoption of
such comparators for Aurizon: market power, resilient demand, form of
regulation, and low sensitivity of revenue to shocks. These are not applicable to
Queensland Rail, and so these regulated energy and water businesses would be
expected to have materially lower systematic risk than Queensland Rail.
40

Forming part of the resilient demand of regulated energy and water businesses is
the large number of customers: residential, commercial and industrial. Synergies
(2017) noted that “electricity and water networks are characterised by large
numbers of low volume customers (low customer concentration), with low

16
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QCA, UT5 Draft Decision p. 109.
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(c) provides for the transport of relatively low-margin thermal coal, where one mine
has recently closed (Wilkie Creek). In contrast, Aurizon Network transports a large
proportion of higher-margin coking coal and its coal traffic has not traditionally been
related to Australian (or Queensland) economic and stock market cycles.

46

The material differences in risk profiles between Queensland Rail and regulated
energy and water leaves little reason to include regulated energy and water in the
comparator sample to be used in estimating asset beta.

2.2

Comparison with Aurizon Network

47

The QCA’s approach to estimating the beta for Aurizon Network is to place 100%
weight on a set of regulated electricity and water businesses. The QCA considered
that the primary driver of systematic risk was the form of regulation and noted that
Aurizon Network and the regulated electricity and water businesses shared the
same form of regulation and were therefore comparable on that basis.

48

In our view, the approach adopted for Aurizon Network should not be adopted
for Queensland Rail for two primary reasons:
a. The form of regulation is only one of a number of determinants of
systematic risk, and there are material differences between
Queensland Rail and Aurizon Network in terms of many of the
drivers of systematic risk; and
b. Even if the form of regulation is considered to be the primary
driver of systematic risk, Aurizon Network operates under revenue
cap regulation whereas Queensland Rail operates under price cap
regulation.

49

That is, while the form of regulation differs substantially between Queensland Rail
and Aurizon, many other considerations are substantially different, leading to
Queensland Rail having a materially higher risk profile than Aurizon. As a
consequence, there is no basis for applying the same approach to estimate beta for
Queensland Rail and Aurizon Network.

50

The QCA’s 2013 Draft Decision for Queensland Rail noted a number of material
differences between Queensland Rail and Aurizon Network. However, the 2015
Draft Decision documented a number of similarities between the two networks: 21
Based on our analysis, we note that Queensland Rail's West Moreton network and
Aurizon Network share similar characteristics, namely that they have:
 operations in the Queensland coal chain, although there is some difference in the
composition of product

21
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Queensland Rail DAU 2015, p68
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favours rail. See Ranbury, p.
104.
Source: Frontier Economics analysis.

51

In our view, the differences set out in Table 2 have significant implications for
systematic risk. Although both networks transport coal, there are many factors
which make them dissimilar.

52

Three key differences are:
a. The CQCN services more mature coal mines than Queensland Rail
regional system;
b. Smaller amounts of coal are transported using the Queensland Rail
regional system than the CQCN;
c. More shippers use the CQCN.

53

We consider that “industry characteristics, customer concentration, and exposure
to a particular type of customer also matter for risk.” 22 Since Aurizon Network’s
customers consist of more mature coal mines compared to those serviced by
Queensland Rail, 23 this will lead to a different beta.

54

Both Aurizon Network and Frontier have previously considered that “regulation,
at most, is just one of the many dimensions that should be considered in
determining the appropriate comparator businesses” 24, implying that based on
regulation alone Aurizon Network and Queensland Rail are not directly
comparable. 25

55

QCA’s consultant Incenta noted that “the underlying economic aspects of Aurizon
Network (e.g., certainty of demand and long-term take-or-pay contracts) imply
recovery of regulated revenues”. 26 However, Queensland Rail does not have this
certainty of demand due to the more volatile quantities of coal being mined and
transported than compared to Aurizon Network.

56

Since Incenta believe “that regulated energy and water businesses are the best
available comparators at this time to estimate Aurizon Network’s systematic
risk” 27, and Queensland Rail is dissimilar enough to Aurizon, energy networks are
not a good comparator for Queensland Rail. These points lead Frontier to believe
that, at minimum, other industries should be included to estimate Queensland

22

QCA, UT5 Draft Decision, p. 91.

23

Typically lower value thermal coal.

24

QCA, UT5 Draft Decision, p. 91.

25

QCA, UT5 Draft Decision, p. 92.

26

QCA, UT4 Final Decision p. 248.

27

QCA, UT5 Draft Decision, p. 110.
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Rail’s beta, rather than simply adopting the same beta as that which is used for
Aurizon Network.
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Estimation of asset beta

57

As illustrated in Table 1 above, it is our view that the relevant comparator
industries include railways, ports, toll roads and airports. We consider that these
comparator firms all provide potentially relevant information. It is our view that
inclusion of comparators in the (revenue cap) regulated energy and water sector
will not improve the accuracy of the asset beta estimate for Queensland Rail
because the only reason to include those firms is on the basis of their form of
regulation and:

15

a. Regulation is only one of a number of factors that affect systematic
risk; and
b. Because Queensland Rail and Aurizon operate under a different
form of regulation, comparators that are appropriate for Aurizon
will not be appropriate for Queensland Rail.
58

In contrast to Aurizon, which shares revenue cap regulation with many of these
comparators, Queensland Rail is subject to price cap regulation. In the absence of
this consideration, regulated energy and water businesses should not be considered
informative of the systemic risk to which Queensland Rail is exposed.

59

In this section we outline the method through which we estimate the asset betas
of comparator industries, and accordingly the asset and equity betas of Queensland
Rail.

3.1

Asset beta estimation method

60

For each potential comparator we obtained from Bloomberg the equity betas for
the period May 2008 through to April 2018, and for the period May 2013 through
to April 2018; this allows estimation of asset betas over a 5-year and 10-year
window. We note that these time periods are consistent with the analysis
performed by Incenta (2017).

61

For each window we obtain raw equity betas at both the weekly and monthly
frequency, as both of these frequencies are commonly used and have been applied
by regulators including QCA. 28

62

Following the standard QCA approach as adopted by Incenta (2017), we de-lever
the raw equity betas using gearing estimated as the average value of net debt over
market capitalization over the relevant period. We also follow the standard QCA
approach in using a debt beta of 0.12, the QCA’s current gamma estimate of 0.46
and the prevailing statutory tax rate for each comparator firm.

28
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The following expression relates the equity, asset and debt betas (𝛽𝛽𝑒𝑒 , 𝛽𝛽𝑎𝑎 and 𝛽𝛽𝑑𝑑
respectively), where 𝑇𝑇 is the corporate tax rate (adjusted for imputation by
multiplying the statutory tax rate by 1-𝛾𝛾 where relevant), 𝐷𝐷 is net debt and 𝐸𝐸 is
market capitalization:
𝐷𝐷
𝐷𝐷
𝛽𝛽𝑒𝑒 = 𝛽𝛽𝑎𝑎 �1 + (1 − 𝑇𝑇) � − 𝛽𝛽𝑑𝑑 (1 − 𝑇𝑇) .
𝐸𝐸
𝐸𝐸

64

The above Conine formula, generally adopted by the QCA, was used to obtain
asset betas for each comparator, for each of the four estimated raw equity betas
(two time periods and two data frequencies). Results for each industry are
summarized below in Table 3, showing average asset betas for each industry for
the four different windows/frequencies. The range and midpoint refers to the
industry average, not to individual comparator betas.

65

The comparators used for each industry are presented in Section 72. These
comparators expand on those used by Incenta (2017), with additional categories
of ports and airports.

66

For the ports industry, the original set of potential comparators contained 78 firms.
Due to the large number of comparators, a filtering process was applied to remove
those asset betas that would be less informative for purely econometric reasons.
This was done on the basis of the standard error of the raw beta estimates
(removed if one or more of the equity beta estimates had a standard error greater
than 0.3), and the Amihud illiquidity measure (removed if greater than 6×10-7).
This leaves 39 comparator firms, suitable for estimation of the asset beta of ports. 29

29

This filtering process had limited impact on the midpoint asset beta of the ports comparator group;
the midpoint of the unfiltered sample was 0.026 points lower than the filtered sample, while having a
substantially higher range for the averages of the four windows/frequencies.

Estimation of asset beta
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Sensitivity analysis

73

The equity beta is estimated by re-levering the asset beta estimate of 0.77 according
to the QCA’s Conine approach. As in the de-levering step above, debt beta and
gamma are taken to be 0.12 and 0.46 respectively (standard QCA assumptions),
and the relevant statutory tax rate is used (30% in the case of Queensland Rail).

74

Our beta and gearing estimates are based on the weights assigned to each set of
comparators as set out in Table 4 above. Whereas we have explained the rationale
for the weights we have selected (being based on the risk characteristics
summarised in Table 1), we recognise that a degree of judgment is required. In
relation to the application of that judgment, we make the following points:

21

a. We consider that the relative weights should be based on more than
the form of regulation. Regulation is only one of a number of
factors that determines a firm’s systematic risk.
b. Queensland Rail operates under a different form of regulation than
Aurizon Network and regulated electricity and water businesses. It
also has a number of other characteristics that make it unlike
regulated electricity and water businesses in terms of systematic
risk.
c. An asset beta estimate as low as that adopted by the QCA for
Aurizon Network can only be maintained if 100% weight is applied
to regulated electricity and water businesses. If any material weight
is applied to any other group of comparators, the result would be
a higher asset beta estimate.
d. Changing the weights in Table 4 to afford more weight to the
regulated electricity and water businesses would have two effects
that somewhat offset each other:
i. It would lower the asset beta estimate as more weight is
applied to the industry segment that involves the lowest
level of systematic risk; and
ii. It would increase the gearing estimate as more weight is
applied to the industry segment that (because of its lower
risk) is able to support relatively more debt.
75

The sensitivity of the vanilla WACC estimate to different weights applied to the
regulated energy and water sample is summarised in below. In all cases we adopt
a return on debt of 4.5%, a risk-free rate of 2.5% and a market risk premium of
7%. The 0% weight corresponds to our recommended estimate, which uses
comparators from other industries. The 100% weight applies the QCA’s
Aurizon Network Draft Decision, with an asset beta of 0.45 and gearing of 55%,
based on energy and water network businesses.
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Figure 1: Vanilla WACC sensitivity to weight applied to energy and water network
comparators.

Source: Frontier Economics analysis. Return on debt set to 4.5%, risk-free rate set to 2.5%, MRP set to
7%.
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