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Summary

The High Speed Rail Phase 2 report published in April 2013 is a voluminous and detailed investigation on the
implementation of HSR in Australia. The 70 year evaluation period for implementation and operational
feasibility begins in 2016 and ends in 2085. This lengthy evaluation period introduces a significant level of
uncertainty, and the outcomes of the Phase 2 report are heavily influenced by the assumptions which must
necessarily be decided.

A number of assumptions in the Phase 2 report have been identified which are inconsistent with the current
transport system and projected factors which influence the future market. These are listed below:

1. Electricity price rise double projected wholesale electricity price increases
2. HSR fares matched to air fares half of current market value
3. Accelerated timeline improves economic and financial performance

These assumptions have weighed heavily on the findings of the Phase 2 report. Fare estimates are shown in
this submission to be an inaccurate assumption. While projections are always subject to uncertainty, the
dissonance evident in this report as to the effects of future energy prices has resulted in the finding that HSR
would be unable to recover the expected capital costs of the HSR program.

The Phase 2 report has in one location stated there is no margin for airlines to reduce fares to be competitive
with cut price HSR services, and in another, assumed air fares will keep to levels below today’s prices until
2085 despite increasing oil prices. By fixing HSR fare prices to this unreasonable prediction of air fares entirely
undermines the profitability of HSR. Further to fares fixed at half the current market value, domestic electricity
is assumed to more than triple in price; greatly increasing the operating cost estimate.

It is shown in this submission that the combined effect of applying HSR fares consistent with the current
market value and wholesale electricity consistent with recent price projections from the CSIRO result in full
capital recovery within 25 years of full operation.

Given that the key justification for a very long implementation time of 45 years is the economic balance of
costs and benefits; this must be revisited in light of more reasonable estimates of the profitability of HSR. A
hypothetical construction period of 10 years is shown in this submission to provide an increased benefit to
cost ratio than that presented in the Phase 2 study.

Many other issues of judgement are detailed in this submission which bear on the constructability,
implementation time, cost and environmental impact of the network. These include:

Assumptions of labour capacity

Construction standards inflating costs

City access alternatives to reduce costs

Air fares price projection under-estimated
Vehicle dependent access adding excessive cost

onhkwNRE

Potential for a zero GHG energy source

The wisdom of infrastructure planners anticipating business as usual activity to continue in the future
unchanged from contemporary operation may appear as a conservative approach; in reality this is entrenching
Australia’s near complete reliance on imported, costly, volatile and polluting energy. This is the opposite of
conservative planning.
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Submission Details: Major issues

Electricity price rise double future wholesale electricity price increases
The electricity price modelled in the Phase 2 HSR study (35¢/kWh) is 350% higher than the current bulk
energy electricity price (9.7c/kWh) in real terms. Based on CSIRO and AEMO projections, a more realistic
expectation is for the electricity price to increase 8c/kWh from today. Remodelling the price of traction
power results in savings of $48.5Bn in operating costs, improving the net present value by $10Bn.

The Phase 2 report models traction power costs using an electricity price which starts at 13¢/kWh in 2016, and
reaches 35¢/kWh by 2075, in real $2012 dollars. Under these assumptions, traction power accounts for almost
50% of the total cost of operating the HSR system (HSR Phase 2, section 7.3.6).

This electricity price is significantly greater than the rate a bulk energy customer should be paying, which has a
large flow-on effect to operating costs. It is also inconsistent with Appendix 4A, which states:

A bulk user rate of between 7 and 10 cents per kilowatt hour was derived from current bulk user rates for
conventional rail networks in NSW, Queensland and Victoria. An assumed unified rate of 8.5 cents per
kilowatt hour hasbeen adopted throughout this estimate.

Bulk and industrial electricity users typically pay significantly lower rates than residential retail customers, as
they connect directly into the high-voltage transmission network. Charges for the low voltage distribution
network make up approximately half an average retail electricity bill. Including AECOM'’s stated 14.5% cost for
the high-voltage transmission network charge, the initial price of electricity for HSR should be 9.7¢/kWh.

Future price rises for bulk electricity consumers will be driven primarily by changes in wholesale electricity
costs, i.e. the cost of generation at the power station. This is around 5.5-6¢/kWh currently[1], and is expected
to rise in the future under all foreseeable scenarios due to increases in fossil fuel prices, carbon pricing, costs
of replacing ageing power stations, and introducing more renewable energy.
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Figure 1 Future wholesale electricity prices under different mixes of fossil and renewable scenarios, CSIRO eFutures model,
real $2012
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CSIRO’s eFuture energy sector model has been used to produce 1,300 scenarios of possible electricity sector
futures, made publicly available on the website[2]. The input assumptions on costs of building and operating a
full range of electricity generation technologies are from the Bureau of Resources and Energy Economics
(BREE), with fuel price projections developed by ACIL Tasman.

Of all the scenarios available based on different mixes of fossil fuel and renewable technologies (Figure 1), the
2050 wholesale price projections are all in the range of 11-16¢/kWh (in real 2012 dollars), representing an
increase of 5.5-10.5 cents from today. Scenarios using mid-range fuel cost assumptions would have a price
increase of 7.5-8.5¢/kWh relative from today.

For further comparison, the Australian Energy Market Operator (AEMO) in April 2012 completed a study
modelling scenarios of 100% renewable electricity in the National Electricity Market (NEM). In the four
scenarios modelled, electricity price increases due to wholesale and transmission charges were expected to be
in the range of 6.6-8.5¢/kWh(3].

BZE has recalculated traction power costs using a starting price of 9.7c/kWh and an increase of 8c/kWh. This is
in the mid-range of CSIRQ’s scenarios, and the upper range of AEMQ’s 100% renewable projections. In our
model, most of the price rise occurs to 2030 given the need for a rapid transition of the electricity sector.
Remodelling with these electricity price assumptions reduces the cost of traction power by 50% (Figure 2).
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Figure 2 Remodelled annual traction power costs with new electricity price projections, BZE analysis of Phase 2 study data

This change saves $48.5 billion over the life of the project, improving the Net Present Value by $10 billion.

It should be noted that while the HSR electricity price was assumed to rise to 35¢/kWh, a 350% increase over
the Appendix 4A starting price of 9.7¢c/kWh, this is heavily conservative in comparison to price indexation on
other transport modes. The Phase 2 study assumes that the price index for the marginal costs of car travel
would increase only 13% (Appendix 1F, Table 4 / Appendix 5A, Figure 13), and that airfares would decrease
0.5% per annum to 2015 then remain constant in real terms (Appendix 1F, Table 4).
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Fares revenues significantly under-estimated

The benchmark air fares used to set the HSR fare structure have been compared to current market air fares
and shown to be at least half of the current market value. While HSR passenger demand has been modelled
on fares broadly similar to the benchmark fares, the resulting revenue is correspondingly under-estimated.
The result of increasing HSR fare yields by just 50% results in an increase of net present value revenue from
$60Bn (as per the Phase 2 report) to $92Bn.

In section 5.0 of Appendix 1F is stated that:

A fare structure for HSR was developed as a function of distance arabpuyfigure 1 and Figure 2,

shown for 2035y, Figure 3 and Figure 4 of this submission —, and this has been used for all the HSR
forecasts. This was set broadly similaBrisbaneSydney and Sydndyfelbourne intercapital air fares,

but the distance function implied that for significantly shorter and longer distances the HSR fares were,
respectively, lower and higher than air fares.

The air fares presented in Appendix 1F (Figure 3 and Figure 4) are significantly lower than current market air
fares. For example, an air fare between Brisbane and Sydney is shown in the Phase 2 report for a cost of
around $125 dollars for a business traveller and $55 dollars for a non-business traveller. It’s important to note
here that fares shown are estimated average fare yields for two different passenger groups, business and non-
business. Passengers making trips for business will pay a range of Economy Class and Business Class fares, but
will deliver a higher fare yield than non-business passengers because they have less flexibility to benefit from
off-peak and advance purchase discounts. Non-business passengers will also pay a range of fares but a higher
proportion will take advantage of discount fares.

The business air fare yields used as the basis for the HSR business fare structure are significantly lower than
the time series of cheapeshir restricted economy fares recorded by the Bureau of Infrastructure, Transport
and Regional Economics (BITRE) for 2011[4]. Non-business air fare yields are also significantly lower than the
average lowest airfares available in the current market[5]. To quantify this, a survey of fares for the next six
months was taken for each of the flight pairs listed in Figure 3 and Figure 4. The lowest fare available for each
flight of the day was averaged to determine an average daily fare. This takes into account variability in prices
for peak and off peak services. It has been assumed that each flight of the day has an equal passenger loading
and the average is evenly weighted. Figure 10 to Figure 14 shows the price range of lowest fares for each flight
pair on an hourly basis, the hourly average and the resulting daily average fare. It is important to note that the
maximum shown represents the cheapest fare on the most expensive flight and not the most expensive fare of
the day.

Shown in Table 1 is the average cheapestestricted economy air fares recorded by BITRE for 2011 compared
with the business air fares used in setting the HSR price structure for the Phase 2 study. Also shown in Table 1
are the average lowest fares for the six months covering July 2013 to December 2013 compared with the non-
business air fares used in setting the HSR price structure for the Phase 2 study. This shows that these air fares
(fare yields) are on average around half of the current market air fares. This is further demonstrated in to
showing the recorded monthly cheapestestricted economy air fares in comparison to the business fare used
in the Phase 2 report; as well as Figure 10 to Figure 14 showing the range of lowest fares available by hour of
the day in comparison to the non-business fare used in the Phase 2 report.
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Figure 1 HSR business fares (2035)
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Figure 2 HSR non-business fares (2035)
180
Melbourne-Brisbane 4
160
140
120
100 1 Melbourne-Brisbane A
)
E 80 Sydney-Brishane & ® Melbourne-Sydney
Canberra-Sydnef/dbourne-Ganberr:
NS }\Aabébme-Canbe'ng ‘ A Melbourne-Sydney
60
Sydney-Brisbane A
nberra-Sydney @
% +HSR fare - Non-
business
20 4 Air fare - Non-
business
0 T T T T T T T T 1
0 200 400 600 800 1000 1200 1400 1600 1800
HSR distance (kms)

Figure 4 Non-business traveller air and HSR fare comparison, figure 2 - Appendix 1F



beyond

ZERO

emissions

High Speed Rail Phase 2
Study Submission

Table 1 Comparison of AECOM’s modelled airfares and average BITRE 2011 lowest airfare records

24 June 2013

Average
restricted Non-
Business economy business Average
airfare airfare airfare lowest air
(Phase 2) (BITRE) Difference | (Phase 2) fare Difference
Canberra - Sydney 90 212 236% 75 145 193%
Canberra - Melbourne 95 256 269% 75 238 317%
Sydney - Brisbane 125 426 341% 55 160 291%
Sydney - Melbourne 140 234 167% 70 165 236%
Melbourne - Brisbane 160 312 195% 95 213 224%
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Figure 6 Comparison of Canberra - Melbourne lowest
monthly airfares for 2011* (BITRE) with Phase 2
business airfare estimate

Figure 5 Comparison of Canberra - Sydney lowest
monthly airfares for 2011* (BITRE) with Phase 2
business airfare estimate

* These are the lowest airfares by type available on the third Thursday of the month
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Figure 8 Comparison of Melbourne - Sydney lowest
monthly airfares for 2011* (BITRE) with Phase 2
business airfare estimates

* These are the lowest airfares by type available on the third Thursday of the month
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** This is the range of lowest air fares for each flight of the day. The min series is the lowest fare available for the hour period. The max
series is the lowest fare available on the most expensive flight for the hour period. The hourly average series is the average lowest air fare
for the hour period. Prices for each hour period have been averaged over the six months from July to December 2013. It is occasionally the
case that discount fares are already sold out and the lowest available fare at the time of viewing is not the lowest fare for the flight.
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Figure 14 Comparison of Melbourne - Brisbane lowest
airfares (July-Dec 2013)**, with Phase 2 non-business
airfare estimates

** This is the range of lowest air fares for each flight of the day. The min series is the lowest fare available for the hour period. The max
series is the lowest fare available on the most expensive flight for the hour period. The hourly average series is the average lowest air fare
for the hour period. Prices for each hour period have been averaged over the six months from July to December 2013. It is occasionally the
case that discount fares are already sold out and the lowest available fare at the time of viewing is not the lowest fare for the flight.
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and show airfare data on the basis of the number of days ahead the flight is booked. The data shows the
maximum, minimum, average and median price for all the flights on each day. The average and median data is
the most relevant, as the minimum and maximum can be skewed by outlying fares — for example the cheapest
fare may be early in the morning when less people are willing to travel. The fact that the median is similar to
the average in each of these indicates that most fare prices are around this level —i.e. the average is not being
skewed significantly by outlying cheap and expensive fares, and is more representative of the likely fares paid
by all passengers throughout the day.

Importantly, the median and average of all flights is generally at least than twice the price of the cheapest
flights on each day.
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Figure 15 Airfare data for Sydney - Canberra route as Figure 16 Airfare data for Melbourne - Canberra route as
function of days between flight date and booking date, function of days between flight date and booking date,
compared to non-business airfare from Phase 2 study compared to non-business airfare from Phase 2 study
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Figure 17 Airfare data for Melbourne - Sydney route as Figure 18 Airfare data for Sydney - Brisbane route as
function of days between flight date and booking date, function of days between flight date and booking date,
compared to non-business airfare from Phase 2 study compared to non-business airfare from Phase 2 study
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Figure 19 Airfare data for Melbourne - Brisbane route as
function of days between flight date and booking date,
compared to non-business airfare from Phase 2 study.
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It is clear that flights booked more than about 10 days in advance have the cheapest flight options, with a fairly
flat profile beyond that period. Flights booked less than 10 days in advance come at a premium, though
cheaper flights may be available only 1 or 2 days in advance as airlines are trying to fill flights at the last
minute.

shows the average fare price separately for flights booked less than 10 days in advance, and greater than 10
days, for the Melbourne-Sydney and Sydney-Brisbane routes, in comparison to the airfares assumed in the
Phase 2 study. The contrast is stark:

9 For flights booked more than 10 days in advance, average airfares are 175-350% greater than the
Phase 2 airfares.

9 For flights booked less than 10 days in advance, average airfares are 225-550% greater than the
Phase 2 airfares.

Table 2 Comparison of month-out average airfares to Phase 2 study airfares

Phase 2 Leisure fare Average <10 days out Average >10 days out
Airfare Difference Airfare Difference
Sydney — Canberra S75 $ 170 227% S 131 174%
Melbourne — Canberra $ 75 S 417 556% $263 351%
Melbourne — Sydney $70 $279 399% S$173 247%
Sydney — Brisbane $55 $250 454% S 167 303%
Melbourne — Brisbane  $ 95 S 493 519% $ 266 280%

As discussed, the Phase 2 study uses a simple flag fall + distance charge formula to estimate fare yields from
the HSR fare structure. This results in an average HSR fare yield from Sydney to Melbourne of $88. This is less
than the price for a ticket on the current 11 hour rail service from Sydney to Melbourne at $93.

From analysing actual airfare data along the main routes studied, it is clear that the average fare yield is likely
to be greater than that assumed in the Phase 2 study. While cheap airfares can be obtained by booking well in
advance and choosing off-peak times, the reality is that average airfares are higher than the cheapest. The
opportunity for high-speed rail is two-fold:

9 If HSR fares were set as low as they have been in the Phase 2 study, in reality HSR would be much
more economically attractive than flying, and would attract more passengers than modelled, thereby
increasing revenue.

9 If HSR fares were set higher, benchmarked to actual average airfares instead of the cheapest, revenue
would be higher than that modelled in the Phase 2 study with the same patronage numbers.

Remodelling increased HSR fares

The effect of increasing HSR revenue by 50% to reflect the potential for greater capture of the market value of
HSR is shown undiscounted over the course of the evaluation period in Figure 20. This is inclusive of changes to
energy costs outlined earlier. It is shown that with fares consistent with current market values, operating
profits would provide a recovery of capital expenditure in the year 2069 on undiscounted terms — only 3 years
after reaching full capacity. On discounted terms, the financial net present value (4% discount) would be -
$4.4Bn for the evaluation period as can be seen in Figure 20. The increase in before tax profits is $187.5Bn
undiscounted and $40.8Bn discounted (4%) for the evaluation period. For comparative purposes the
undiscounted cash flow estimated in the Phase 2 report is shown in Figure 21.

11
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Figure 20 Undiscounted HSR cash flow with 50% increased fare revenue (includes adjusted energy cost)

Table 3 Financial net present value with 50% increased fare revenue — 4% discount (includes adjusted energy cost). Line
items shown in blue are the unchanged values from the Phase 2 report.

Market fare
price ($Bn)
Total capital costs -69.5
Revenue 92.3
Operating cost -31.3
Rolling stock -1.8
Asset renewal -3.2
Operating result 56.0
Terminal value 9.1
FNPV 4.4
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Figure 21 Undiscounted HSR cash flow estimates unmodified from Phase 2 report
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Effects of shorter implementation time
In the key findings of the Phase 2 report it is stated that:

Bringing forward the timeline would reduce the overall economic benefits, primarily because the market
volumes would be lower when operations began.

In light of the previously noted impacts on the HSR operating margin, this finding needs revisiting. An
implementation timeline has been hypothetically altered such that the full network is operational in the year
2028, and includes the adjustments to operating costs and revenues detailed earlier. Accelerating the
construction schedule has the effect of both extending and bringing forward the period in which the high-
speed rail network operates at full capacity (generating operating profits), but also bringing forward the period
in which the capital cost of construction is accrued. Both of these have an impact on the net present value of
the project, as discounted cash flows heavily weight values closer to the base year.

To modify this analysis, the values of operating costs and revenues at full capacity (2063-2085) have been
extrapolated backwards to the modified operations commencement date, with the 5-year ramp-up at the
beginning of operations taken into account. Construction of the full Melbourne-Brisbane network has been
hypothetically compressed to ten years. The resulting undiscounted cash flow for this scenario is shown in
Figure 22. With this accelerated implementation operations begin in 2028 and undiscounted capital recovery
occurs in 2052. As shown in Table 4, the financial net present value in this case is $3.3Bn for the evaluation
period. As well as this, an estimated $18.9Bn of tax revenue is estimated to be generated over the evaluation
period in net present value terms.
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Figure 22 Undiscounted HSR cash flow with implementation by 2028 (includes adjusted fares and energy cost)

Table 4 Financial net present value with implementation by 2028 — 4% discount (includes adjusted fares and energy cost).
Line items shown in blue are the unchanged values from the Phase 2 report. Base year for discounting is 2019 in this case.

Accelerated

impl.($Bn)
Total capital costs -89.0
Revenue 1334
Operating cost -45.1
Rolling stock -1.8
Asset renewal -3.2
Operating result 83.2
Terminal value 9.1
FNPV 33
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Cumulative effects of energy prices, fares and implementation time

It has been shown that assumptions made regarding HSR traction power costs and fares have significantly
underestimated the profitability of the proposed HSR system. In addition, a review of the implementation
timeline has shown a significant increase in financial returns for the HSR program. The cumulative change to
financial net present value from the issues noted above is shown in Figure 23 and Table 5, with each series
inclusive of all preceding changes. “Phase 2 reproduced” refers to the reproduction of the base analysis in
Phase 2 using data from Attachment A, Appendix 6A, used as the starting point for the other analyses. Any
resulting change in the terminal value (the future value of the HSR network to generate returns after the end
of the evaluation period) has not been analysed but would increase with improvement in the ongoing
operational profitability.

As shown in Figure 23 and Table 5, the cumulative effect of these modifications changes the FNPV from -$47Bn
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Figure 23 Cumulative change to financial net present value of energy prices, fare prices and accelerated implementation

Table 5 Cumulative change to financial net present value of energy prices, fare prices and accelerated implementation.
Line items shown in blue are the unchanged values from the Phase 2 report. Discount rate of 4% applied. Base year for
discounting in case of accelerated implementation is 2019.

Phase 2 Energy price Fare price Accelerated

2012 $Bn Phase 2 reproduced adjustment adjustment implemnt.
Total capital costs -72.0 -69.5 -69.5 -69.5 -89.0
Revenue 62.7 61.5 61.5 92.3 133.4
Operating cost -42.2 -41.4 -31.3 -31.3 -45.1
Rolling stock -1.8 -1.8 -1.8 -1.8 -1.8
Asset renewal -3.2 -3.2 -3.2 -3.2 -3.2
Operating result 155 15.1 25.2 56.0 83.2
Terminal value 9.1 9.1 9.1 9.1 9.1
FNPV -47.4 -45.3 -35.2 -4.4 33
Tax revenue -0.7 -1.5 15 10.7 18.9
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The effect of these changes has also been evaluated in terms of economic costs and benefits. The cumulative
change to economic net present value from the issues noted earlier is shown in Figure 24 and Table 6, with
each series inclusive of all preceding changes. In this analysis user benefits have been interpreted from Figure
7 of Appendix 5B.In the case of accelerated implementation, user benefits have been scaled in proportion to
the calculated change in operator benefits. As shown in Figure 24, total net economic benefits increase with
the energy price adjustment detailed earlier and economic net present value increases from $101.3Bn from
the Phase 2 report, to $114.7Bn; moving the economic benefit cost ratio from 2.3 to 2.5. Fare price
adjustments make no change to total net benefits -as it amounts to a transfer of benefit from users to
operators. The effect of this is to convert value of time savings into commercial revenue. Present value and
benefit cost ratio is unchanged. Accelerated implementation results in an economic net present value of
$177.3Bn and benefit cost ratio of 2.9.
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Figure 24 Cumulative change to economic net present value of energy prices, fare prices and accelerated implementation

Table 6 Cumulative change to financial net present value of energy prices, fare prices and accelerated implementation.
Line items shown in blue are the unchanged values from the Phase 2 report. Discount rate of 4% applied. Base year for
discounting in case of accelerated implementation is 2019.

Phase 2 Energy price Fare price Accelerated

2012 $Bn Phase 2 reproduced adjustment adjustment implemnt.
Total costs -79.3 -76.1 -76.1 -76.1 -95.5
User benefits 140.7 140.7 140.7 109.9 164.8
Operator benefits 13.7 13.7 23.8 54.6 81.8
Externalities 1.2 1.2 1.2 1.2 1.2
Residual value 25.0 25.0 25.0 25.0 25.0
Total benefits 180.6 180.6 190.7 190.7 272.8
ENPV 101.3 104.5 114.7 114.7 177.3
EBCR 23 24 2.5 2.5 2.9
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Implementation and construction timeline

Requirement for staged delivery based on assumption of labour capacity

A construction timeline has been provided in the Phase 2 report. This features 5 years of government
negotiations and legislation, 10-15 years of planning, and 30 years of construction. It is stated that the lengthy
construction period is due to a lack of labour capacity in the domestic construction industry, and a lack of
companies able to manage the risk of billion dollar projects (Appendix 4A). There is little quantitative analysis
provided to support the justification of this timeline.

BZE does not see any reason or evidence to support such a long implementation timeline. The aim should be
to construct and implement a full Melbourne-Brisbane high-speed rail network within 10-15 years. Australia
already does over 4 times more rail construction work per year than the $2Bn/yr assumed in the study, and
has a much greater capacity to grow or transfer resources from the existing $130Bn of engineering
construction activity.

The 5-year ‘Preliminary Requirements’ timeline is completely arbitrary, and its inclusion of this set of processes
in the HSR implementation timeline has little meaning. Negotiation, planning and passing of appropriate
government legislation, in order to approve a project such as this, is subject largely to political will and little to
common procedure. When macro policy requires stimulus, legislation for large projects can pass very quickly.
In the case of the National Broadband Network, the Federal Government progressed from Requests for
Proposals (RFP’s) in 2008, to incorporation of the development authority (NBN Co.) and construction
commencement for Tasmania in 2009, with awarding of major contracts in 2011, just 3 years later.

In the case of labour capacity, the state of this industry is in constant flux and it is inappropriate to assume that
this will be the continual state of the industry up to 50 years from the present. Recently the construction
industry has been strongly influenced by a large and rapid expansion of supply capacity in the resources sector.
Already, in early 2013, this situation is changing, only one year from when the Phase 2 study commenced.

The senior manager of Infrastructure and Mining at BIS Shrapnel, Adiigrsilys engineering
construction activity is not likely to peak again for at least another dgéade

"Over 12 years the engineering construction market has grown from about $28 billion of work done per
annum to this year where we believe it'll hit about $128 billion per annum," he explained.

"Really he mining sector has taken it right over the top. The decline in mining investment from here is the
key reason why the overall engineering construction market is heading for decline.”

From ABC News, Apri?8 n Mo daAyAy3d 0622Y O2NEaGNHzOGA2Y (G2 SyR (F
The labour requirement supporting the claim that a lengthy and staggered timeline is required should be
explicitly quantified and stated considering the far reaching implications of this assumption. Unfortunately no
detail as to labour force requirements in support of the stated deficiency is available for industry or policy
makers to use constructively to prepare for this project. In addition to fluctuating activity in the construction
industry, the possibility of migration, training schemes or other possibilities appear not to have been
considered.

16



24 June 2013

High Speed Rail Phase 2
Study Submission

The only attempt to make a quantitative justification of the timeline is in Appendix 4A (Section 1.2.2), where it
is stated that:

The Australian construction industry would be able to simultaneously takesorall number (three or
four) of the proposed 3Rilometre long sections which are expected to each have a value of
approximately $1.5 billioriThese contracts are estimated to be able to be constructed in three years
(following detailed design) but wadirequire a significant amount of 24/7 operations, again something
that is not common in Australia, except for tunnelling.

Four $1.5Bn sections every three years amounts to an average of $2Bn of construction work per year. In
comparison, as highlighted in the previous quote from BIS Shrapnel and confirmed by ABS[7], the volume of
engineering construction activity is currently in the order of $130Bn per year, having grown around 400% in
the past decade. It is highly questionable as to whether $2Bn a year is a realistic upper limit for high-speed rail
construction, especially given there are many elements such as general earthmoving and civil works
transferable from non-rail construction sectors.

It is clear that the capacity of Australia to carry out engineering construction work (a category which covers all
non-buildings related construction) is two orders of magnitude greater than the limits assumed in this
justification, and has the capacity to grow rapidly.

Furthermore, it should be pointed out that the 84% of the alignment requiring simpler, cheaper at-grade
construction can be done faster and in parallel with sections of bridges and tunnels. Construction of the full
1,750km HSR infrastructure has been estimated to cost $86 billion dollars, an average of $49 million per
kilometre (Table 1, Appendix 4B). By applying this average cost to every kilometre of track it would cost
approximately $1.5 billion for every 30km section. However, the costs and construction complexity are not
spread evenly. The High Speed Rail Phase 2 study alignment requires:

1 84% (1,472km ) of at grade construction ($15~25Mn/km).
1 8% (144km) of tunnelling (*$170Mn/km);
9 7.5% (132 km) of bridge or viaduct construction (*$120Mn/km);

The varying degrees of complexity and cost involved in construction are clear. The 84% of the alignment to be
constructed at grade should be completed at a much faster rate than sections requiring major structural
works.

International experience

The time required for construction and commissioning of the Sydney — Canberra section has been estimated to
take 12 years from awarding of contracts to commencement of operations (2023-2035, Figure 12-1 of Phase 2
HSR Report). By comparison, the Taiwan HSR system, which the construction program was modelled on, was
completed in 6 years and 10 months from contract awards to commencement of operations[8]. In terms of
construction effort, the Taiwan system was 345km in total, 62km of tunnel (18%), 252km of bridge/viaduct
(73%) and only 31km at grade (9%). A much greater challenge with the equivalent of a viaduct from the fringe
of Sydney all the way to Canberra — this took half the time allocated in the Phase 2 report.

In another comparison, in the eight years from 2005 to 2013 Spain constructed 2,550km of high-speed rail to
an additional 24 cities[9]. Spain has a similar size economy to Australia’s (around $1.4 trillion/annum)[10].
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Alignment Design and Construction Costs

Excessive construction standards inflating construction cost

The majority of the 1,750km HSR alignment (1,471km, 84%) is estimated to be at grade, requiring earthworks
to establish a suitable platform for the track hardware. The formation width of this platform in the Phase 2
report has been assumed to require a minimum of 28.8 metres as shown in Figure 25, an image from the
Phase 2 study appendices. This includes provision of the HSR dual track hardware (approximately 13m) as well
as access tracks on either side of the alignment (approximately 15.8m) for the entire 1,471km of at grade
construction. A major cost item of this construction is the volume of earth which needs to be cut away, filled in
or transported from one place to the other to create this 28.8m wide formation. Apart from unsettling more
earth than required, this allowance adds substantially to the cost of the project and is unusual practice. Added
to Figure 25 is the cross sectional area of ground required to be cut or filled to accommodate access tracks
(red), and without access tracks (blue). Figure 26 shows a fill section from the Taiwanese HSR alignment for
comparison, showing no access tracks on the formation. A study of many other high-speed rail lines around
the world (Germany, Spain, Japan etc.) confirms it is uncommon to provide access tracks within the formation.
Of the $14.7Bn earthworks cost for the Melbourne-Brisbane alighment, one quarter ($3.6Bn) or more may be
attributed to the provision of access tracks. This is a luxurious accommodation which should be reconsidered.
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Figure 25 Typical cut-fill section from Phase 2 study, with blue overlay approximating cut/fill volumes for 15m corridor
width, compared to 30m corridor width in pink

Figure 26 Fill section of Taiwanese HSR alignment, showing no access roads (Photo courtesy Harry Huang:
http://www.flickr.com/photos/goldentime/2110427918/)
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City access possibilities with trade off of cost and performance

Synergies with existing infrastructure in major cities have not been exploited successfully. In each of the major
cities (Melbourne, Canberra, Sydney, Brisbane), the proposed HSR infrastructure has been applied as an
independent system. The terminus in Melbourne, Sydney and Brisbane are located at the major railway station
in these cities (a good outcome), however opportunities have been missed both with connecting to other
services, and reducing costs.

The marginal cost of reducing travel time in cities with alignment design is significantly greater than doing so in
non-urban areas due to expensive construction. There are benefits to reducing travel times in terms of both
the attractiveness for people to choose high-speed rail over air, and utility in time savings to passengers.
However when shaving mere minutes off a journey time of several hours can cost several billion dollars more
than alternative city access alignments, it should be asked whether this is the most effective use of resources.

Melbourne

In Melbourne there is a clear opportunity to link the HSR with Tullamarine Airport. An airport rail connection
has been on the public agenda for a long time and has been investigated as a separate project very recently.
Servicing Tullamarine Airport would not only boost HSR passenger revenues significantly, it would eliminate
the need for another major project to serve this purpose — saving the public a lot of money. The possibility of
routing the HSR alignment along the Airport Rail preferred corridor also offers the chance to save billions of
dollars on construction costs with only minor penalties to travel time.

Canberra

In Canberra, the recommended station option adds significant expense, tunnelling through Mt. Ainslie, in
order to access Canberra Civic. This location is central in terms of both geography and activity which is

positive; however there is no major infrastructure which adds significantly to the positioning of this station
justifying the cost. It may be just as effective to locate the Canberra HSR station anywhere within the vicinity of
Capitol Hill to Civic as this is the area of most activity and is midway between the two major lobes of urban
residence. Simpler and less costly options are available, such as Canberra Airport or the current Canberra
railway station.

Sydney

Access to Sydney Central station via 67km of tunnel accounts for 14% of the construction cost of the full
1750km HSR alignment. More effort and compromise should be considered in light of this huge cost ($11Bn
not including Sydney station). Utilising the East Hills rail corridor in the initial entry on the southern entrance
to the city requires only tunnelling for the last 5km to Central, meaning 15km of tunnelling at a cost of $2.7Bn
can be avoided, not including the follow on proportional increase in development costs. This may result in
minor time penalties but these must be weighed against the costs of the alternative. Opportunities in the
north of Sydney are also available with similar cost savings and associated minor compromise of travel time.

Brisbane

In Brisbane, the alignment approaches from the south and takes advantage of a relatively undeveloped
corridor to the Brisbane River before tunnelling to Roma Street. This is a reasonable approach that limits the
expense of accessing central Brisbane. This pathway corresponds to main alignment approach from
Beaudesert. The decision to pass through Beaudesert and not through the Gold Coast is a missed opportunity.
The Gold Coast offers a large population — many of whom are subject to congestion on the Pacific Highway
every day as they commute to and from Brisbane, a place of attraction for huge numbers of tourists each year
and an existing rail corridor suitable for 200km/h. South of both Beaudesert and the Gold Coast features
challenging terrain. By cleaving the Gold Coast from the main alignment the service level and corresponding
passenger demand would be compromised.
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Urban land acquisition uplift assumptions skewing urban access designs

An assumption has been made that the cost of acquiring urban land will be multiplied by a factor of 10. The
justification for this appears to be a simplification of costing methodology by allowing for the fact that the land
required for the corridor may not require all of the land of adjacent properties, would still need to either
acquire whole properties or provide extra compensation for property disruption (see section 3.9.4, Appendix
4A).

This methodology simplification may be skewing the design choices in urban areas by excessively increasing
the costs of surface alignments. A more appropriate methodology would be to accurately assess the land
acquisition requirements for the corridor based on actual properties to be acquired, based on whole property
market prices.

This land acquisition estimation should be done in conjunction with re-assessment of the use of existing
alignments such that extra land acquisition is minimised. In many cases in the major cities, there is enough
space to fit alongside existing tracks (or move tracks to one side to allow space within an existing formation)
without requiring any extra land acquisition for the actual HSR infrastructure itself. Since existing rail corridors
already generate similar levels of noise, extra land acquisition buffers seem difficult to justify.

Finally, in the Phase 2 report, ‘complexity and disruption’ has been used as a justification for avoiding urban
surface corridors, in addition to cost. This argument does not represent a rational appraisal of net societal
benefits, and speaks more of political reluctance to disrupt constituencies. The proposed HSR infrastructure
will provide huge benefits to large proportions of the population of the East Coast of Australia for the next 50-
100 years’ time. These benefits vastly outweigh the short-term disruption of a comparably small number of
private properties to create the infrastructure. Properties acquired or disrupted by development of HSR should
be justly and fairly compensated for their loss, and the cost of this is a valid trade-off to make against the
relative costs of other options. However beyond this economic trade-off, any qualitative arguments around
avoiding disruption are weak in comparison to the net societal benefits of HSR.
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Service and operations

Projected vehicle operating costs under-estimated

The Phase 2 study assumes a 13% increase in passenger vehicle operating costs (VOC) over the evaluation
period. Qil price increases and resulting fuel costs contributed to this increasing passenger VOC, albeit with the
assumption that the rate of fuel consumption reduces 36% by 2028, and 50% by 2065 as shown in Figure 27.
This assumption is based on the improvement in fuel efficiency of newlight vehicles declining 22% since 1979;
from approximately 10.5L/100km to 8L/100km. The rate of improvement is optimistic itself for new vehicles
but it is entirely invalid to assume the fuel efficiency of the Australian passenger vehicle fleet advances at the
rate of new vehicles sold.

The average rate of fuel consumption for the Australian passenger vehicle fleet over the past decade is shown
in Figure 29[11]. This has been unchanged despite improvements in vehicle technology. Given fuel prices are
assumed to almost double by 2056 (Figure 30), it would be more appropriate to increase passenger VOC by a
similar proportion.

Achieving the fleet average efficiency assumed in the HSR Phase 2 study would in practice require an
accelerated rate of turnover of the vehicle fleet to replace historically inefficient vehicles, and a reversal of
current vehicle purchasing trends in which fuel-hungry SUV passenger vehicles are the largest and fastest
growing segment of the private car market[12]. While this is certainly a possible scenario, it is an ambitious,
not conservative one that is out of step with heavily conservative assumptions made elsewhere in the study.

An increase in average passenger VOC of 100% instead of the 13% assumed in the report by 2065 (Table 4,
Appendix 1F) is likely to have a significant bearing on the number of passengers who convert from car to HSR.
Estimates of carbon emissions from road travel, which is based on the same projected rate of fuel
consumption, are also significantly under-estimated by this invalid assumption.

Figure 12 Passenger car fuel consumption (L 100 km})
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Fuel efficiency (L / 100 km)
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Figure 27 Estimated passenger car fuel consumption estimate, Figure 12 — Appendix 5A Phase 2 HSR Report
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Figure 28 National average fuel consumption by Australian new light vehicles, Figure 11 — Appendix 5A Phase 2 HSR Report
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Figure 29 Average passenger vehicle fuel consumption 2001-2010, ABS [11]

Figure 10 Real petrol prices under alternate crude oil scenarios
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Figure 30 Estimated real petrol prices scenarios, Figure 10 — Appendix 5A Phase 2 HSR Report
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Projected air fares under-estimated
In section 10.4 of Appendix 5A the assumption for future air fares is stated to be consistent with the Base Case
assumption in the Joint Study amviation capacity for the Sydney regidhe assumption is summarised to be:

Given the ongoing proliferation of LCCs [Low Cost Carriers] and thtefangistorical trend of declining
real air fares, a 0.5 per cent decrease in domestic and internatiomi@ras was assumed to 2015. It was
assumed that in the medium to logrm, a continued decline in real air fares will become unsustainable
and therefore air fares will stabilise in real terms.

This assumption fails to recognise the influence of fuel prices on current air fares. Though the long-term
historic trend has been a reduction in discount air fares[13] (Figure 31), this has been a result of major
structural changes to the Australian aviation industry. Most notably was the introduction of low cost airlines
after the collapse of Ansett Australia in 2001. Prior to this the industry was operating in a moderately
competitive market with only two major airlines and air fares were correspondingly elevated. Since that time
the domestic aviation market has become highly competitive with the introduction of LLC carriers Virgin
Australia, Tiger Airways and Qantas subsidiary Jetstar. As a result fares have reduced to levels that expose
airlines to changes in fuel prices which they have recently passed onto passengers in the form of fuel
surcharges.

It would be appropriate to recognise that airlines are now operating with profit margins highly sensitive to fuel
prices. As shown in Figure 32, fuel costs account for approximately 20% of aviation industry expenses[14].
Changes to oil prices of 50% by 2035 (Reference case) assumed in the Phase 2 report (Figure 33) should be
applied to air fares according to the proportion of costs they represent. This would translate to a 10% increase
in fares by 2035 and increasing in future years. Should the oil price continue at the stable trend indicated in
Figure 33, the oil price would increase by 78% by 2065 and 100% by 2085; increases in operating cost (and
therefore fares) of 16% and 20% respectively. This is in stark contrast with the assumption that airfares would
be 0.5% cheaper in 2065 and 2085 than they are today.

This assumption has a significant bearing on the findings for HSR. HSR fares have been held approximately
equal to unchanging air fares throughout the evaluation period. At the same time the operating cost of HSR is
assumed to increase dramatically due to rising energy costs. This undermines the operating margin of HSR
while assuming increases in oil prices have no effect on air fares. This is an unacceptable contradiction with a
significant impact on the findings of the Phase 2 study.
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Figure 32 Summary of operating costs, air and space transport industry, ABS [14]

Figure 7 Annual Energy Outlook crude oil prices ($2010 USD per barrel)
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Figure 33 Oil price projection scenarios, Figure 7 — Appendix 5A Phase 2 HSR Report
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Reliance on car access is unfavourable to HSR passengers and adds excessive cost

As can be seen in Figure 34, at many stops on the proposed alignment the cost of constructing a car park is
more than construction of the HSR station. Using the car park costing method outlined in section 3.8.2 in
Appendix 4B, the total cost of car parks for the full network is $1.6Bn while the total cost of all stations comes
to $3.8Bn.

The location of regional stations is rarely less than 10km and up to 20km from the actual town it is purported
to stop “at”. This is an unfavourable outcome in terms of encouraging regional development as well as visitors
wanting simple access to the corresponding town without independent transport. It appears very little effort
has been given to providing regional towns with convenient access to HSR which is disappointing considering
the great expense incurred to provide major cities with very convenient access.
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Port Macquarie
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Figure 34 Comparison of HSR station and car park costs, data derived from Phase 2 HSR Report

Stimulating development in regional towns is one of the potential outcomes of HSR, as noted in the Phase 2
report, this will not happen automatically and requires coordinated planning to be fully exploited. The result of
locating HSR stations far from urban areas will undermine this important potential. If HSR is not able to be
incorporated into the local infrastructure, commerce and activity, it will struggle to live up to its potential.
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Transport infrastructure which relies on access by patrons with private vehicles is poorly planned. A train ticket
from Albury to Melbourne may cost a passenger $40, yet they must own a car worth thousands of dollars to
access the train station (in this case located 20km out of town on the highway) and park it at the station —for
an additional cost — simply to take advantage of the $40 fare. Continued transport planning in this way is what
has led to a major cost burden for individuals, who must own a car in order to travel in a timely manner, as
well as major congestion issues in places of concentrated activity — such as a train station. When the cost of
constructing a car park is more than construction of the HSR station this is evidence of a clear mix up of
priorities. Planning for future public transport infrastructure should prioritise public transport access. When it
is planned well from the start it can be a more cost effective and a better overall service.

Regional development and commuter demand

The exclusion of commuter passengers is recognised to be a conservative assumption to simplify this study.
Census Journey to Work data would provide an indication of the current market for commuters along the HSR
line without the potential effect of HSR inducing much more regional commuting due to improved travel
times. It is recommended to investigate the effects of population redistribution and the future development
pattern of Australia with and without the HSR system. Australian cities are shouldering much of the growth of
the country and are becoming very stressed by congestion as a result. The traditional development of
Australian cities, featuring constant expansion of the urban fringe is becoming a liability. There is a
demographic divide between the population located near to major city amenities and employment, and the
growing population barricaded by urbanity from these opportunities. Serious thought must be applied to
seeking alternatives to decades of continued expansion of Australia’s three major cities.

The costs of continuing this trend of expansion are apparent to those living in these major cities:

9 Increasing congestion of current infrastructure
9 Prohibitive costs of upgrading and constructing infrastructure
1 Unaffordable housing

While business as usual development is familiar, it should not be regarded as either a conservative or more
affordable approach. To identify one example, the state of Victoria is currently considering which of two
projects ($9Bn and $15Bn respectively) it should proceed with to deal with the growth of the city. These
enormously expensive projects are targeting decongestion of the city centre and will do little to address the
ongoing growth affecting the city. Similar projects and costs can be found in Brisbane and Sydney as well as a
long wish list which only grows. All the while regional Australia dwindles amidst the dilemma of rapid
metropolitan growth.

HSR has the potential to fundamentally change the development strategy in this country. It requires a
dedicated investigation of what is possible with HSR available and what is likely without it. Regional
commuting, investment in regional centres, decentralisation of employment and education opportunities as
well as affordable housing built in integrated communities are all aspects that must be considered. Only with a
complete view can the potential of HSR be fully valued, and this must be compared with a realistic appraisal of
a future Australia without HSR.
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Implications of HSR network consuming Green Energy

The analysis of greenhouse gas emissions in the Phase 2 Study (Table 3-4, Chapter 3) quotes a decrease in
emissions transferred to high-speed rail from other modes of 127 MtC0O2-e, balanced by 11 MtCO2-e from
construction, 81 MtCO2-e from aviation rebound due to spare capacity at Sydney airport, and 56Mt CO2-e of
emissions from HSR operations. This results in an overall net increaseof 22 MtCO2-e relative to the reference
case, over the evaluation period.

Should the HSR operator arrange to purchase energy from 100% renewable electricity, the emissions from HSR
operation would be zero, such that the net GHG emissions would be -35Mt CO2e relative to the reference
case. As discussed earlier in this submission, the cost of doing this is not expected to be significantly different
from the cost of average grid electricity in the future.

The economic benefit of shifting from imported energy, in the form of aviation fuel, to domestic renewable
energy has also been overlooked in this study. In 2012 Australia consumed 7.3 GL[15] of aviation fuel, much of
which is imported to this country. The fuel bill for the Australian aviation industry was $5.7Bn in 2012 (based
on average 2012 Jet Fuel price of AUS0.78/Litre[16, 17]. By powering the HSR with domestic renewable
energy, this represents a net positive impact on Australia’s Balance of Payments.
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Summary of HSR Study Phase 2

Terms of reference for HSR study

A strategic study will be undertaken on the implementation of a high speed rail network on the east coast of
Australia. The study will focus on identifying possible routes, corridor preservation and station options,
including city-centre, city-periphery and airport stations. This will provide a basis for route development,
indicative transit times and high-level construction costs.

As part of the core network element at the centre of the east coast corridor, the Newcastle-Sydney ‘spine” will
be a central aspect of this work. Options for links northwards to Brisbane and southwards to Canberra and
Melbourne will also be considered.

Specifically the study will:

9 Identify undeveloped land corridors and/or existing corridors that could be considered for a high
speed railway, and preservation strategies;

9 Identify the main design decisions and requirements to build and operate a viable high speed rail
network on the east coast of Australia;

9 Present route and station options, including indicative construction costs and interaction with
other transport modes;

9 Provide costs estimates of undertaking the next stages of work, such as detailed route alignment
identification and corridor resumptions;

9 Identify potential financing and business operating models for the construction and operation of
a high speed railway;

9 Provide advice and options on relevant construction, engineering, financial and environmental
considerations.

The study will be managed by the Department of Infrastructure and Transport. It will draw on expertise from
the public and private sectors, as well as international experience, growth forecasts and other contemporary
data. Stakeholders will be consulted and will contribute views through a formal reference group, which will
include representatives from relevant Commonwealth, state and territory agencies and other key stakeholder
groups.

The high speed rail implementation study will by July 2011:

91 Identify the requirements for implementation of a viable HSR network on the east coast;
9 Identify strategic route and station options, including high-level costing.

This initial phase will provide a basis for consultation and inform the specific direction of a second phase,
including consideration of the specific corridors, routes and associated issues to be targeted for more detailed
examination.

Further work from July 2011 will include:

Detailed corridor alignment identification;

Identification of preliminary geotechnical issues;

Development of comprehensive robust cost estimates for preferred options;

Further investigation of investment and (public and private) financing options;

Detailed patronage and revenue forecasts;

Consideration of preferred options in relation to other modes (for example, airport capacity
implications resulting from diversion of air traffic to train).

=A =4 =8 -4 -4 -4
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Selected Key findings of HSR Phase 2 report

The estimated cost of constructing the preferred HSR alighment in its entirety would be about $114 billion (in
2012 terms), comprising $64 billion between Brisbane and Sydney and $50 billion between Sydney, Canberra
and Melbourne.

Between 46 million and 111 million passengers are forecast to use HSR services for intercity1 and regional
tripsz, if the preferred HSR network were fully operational in 2065, with a central forecast of 83.6 million
passengers per year.

The optimal staging for the HSR program would involve building the Sydney- Melbourne line first, starting with
the Sydney-Canberra sector. Subsequent stages would be Canberra-Melbourne, Newcastle- Sydney, Brisbane-
Gold Coast and Gold Coast-Newcastle.
 ‘International experience’ shows approximately 10 years of planning and 5 years of procurement
activities required (preparation work up to 2027)
I  Construction would take around 30 years for the whole system

Base line staging

Stage Commence Complete
construction construction
Sydney - Canberra 2027 2035
Canberra — Melbourne 2032 2040
Newcastle — Sydney 2037 2045
Brisbane — Gold Coast 2043 2051
Gold Coast — Newcastle 2048 2058

9 The earliest start would be 2022 assuming funding, financing and approvals were in place.
Accelerated staging would save 5 years.

9 Bringing the program forward would reduce the economic benefit because market volumes would be
lower

The HSR program and the majority of its individual stages are expected to produce only a small positive
financial return on investment

9 Fare revenue would not deliver sufficient revenue to recover the expected capital costs of the HSR
program.
9 The HSR system could generate sufficient revenue to meet operating cost without subsidy

Investment in a future HSR program could deliver positive net economic benefits

9 Economic Benefit Cost Ratio (EBCR) of 2.3 using a 4% discount rate, (1.1 using a 7% discount rate)
' 90% of economic benefits would go to users
1  Externalities would be only 3% of benefits

Aligning public policies, programs and capabilities across Australian Government, state/territory government
and local government agencies as part of a corridor regional development concept would be necessary to
realise the full benefits of HSR.

Whether to proceed with planning for a future HSR program must necessarily be a policy decision, taking
account of many factors that cannot be known with certainty, and in the context of risks which cannot be
perfectly controlled.

9 Itis most likely that demographic and economic trends will support a steadily improving case for HSR
on the east coast rather than otherwise

9 The spread of cities and other developments in the preferred corridor will gradually reduce the
constructability and increase the potential capital costs of a future HSR program, rendering it
increasingly more difficult to implement, even while the fundamental trends may become increasingly
favourable.
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