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ABSTRACT

Our contention is that concerted effort to grow
the population of regional cities will result in much
higher economic growth compared with
continuing to concentrate population growth in
Melbourne. This means all Australians will be
better off, with better jobs, wider choices of
lifestyles, greater access to health and education
services, and less time spent commuting.

Faster regional rail services are essential to grow
the population and economies of regional cities.
The OECD says that transport infrastructure must
be provided as part of an integrated approach to
regional development.

The World Bank has observed that high speed rail
had triggered significant agglomeration benefits,
transformed tourism at major regional attractions,
and was re-distributing jobs in service industries
along the rail corridors in China in 2014. More
recent studies have confirmed the opening of high
speed rail lines in China have boosted regional
economies and reduced the economic disparities
between regions.

There are lessons that can be learned from the use
of high speed rail to promote regional
development in China. China is rebalancing its
economic growth across the country by rolling out
a high speed rail network. The network has
stimulated growth in under-developed regions by
redistributing economic activities and by
encouraging population mobility to them. The
principles underpinning high speed rail rollout in
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China can be adopted for high speed regional rail
in Australia.

A national high speed network connecting the
majority of regional cities in eastern Australia
could deliver similar benefits. Economic
modelling shows that it will lead to a higher
overall economy that justifies the investment in
rail infrastructure.

But the Australian Government must provide
leadership and funding. It must be committed to
the success of regionalisation potentially over
decades. And it must provide leadership to ensure
an efficient, sustainable and productive transport
system that balances benefits across the eastern
states.

In addition, regional cities must mobilise their own
local assets and resources, to grow their
economies by leveraging their relative
competitive advantages.

And the rail industry must step up to build its
capabilities and boost its productivity to compete
with road and air travel. A steady pipeline of rail
investment will provide the opportunity to link
local R&D with manufacturing and build the
industry in Australia

But this can only be achieved through a
comprehensive  regionalisation  policy that
rebalances population growth into regional cities,
connected by high speed rail services.



HIGHLIGHTS

Reducing economic disparity between regions is a
global challenge

OECD countries have long held the objective of
developing the regional economies and reducing
the disparities between them. In 2009, the OECD
recommended that governments should focus on
hard infrastructure to boost agglomeration,
human capital for a well-educated workforce,
innovation to create opportunities, and
connectivity for inter-regional trade and value
chains.

Since then, there has been growing evidence that
high speed rail boosts economic development in
regional cities that reduces economic disparities
between regions. In the last two years, three
important studies have been published that stress
the importance that connectivity, and in particular
high speed rail, has on regional economic
development.

Systems of cities drive regional economic
performance

The first is a wide-ranging study by the Cities
Alliance of the challenges facing secondary cities
across the world. The Cities Alliance has found
that cities are becoming increasingly interlinked
and dependent upon each other to boost trade,
investment and local economic development.

It argues that connectivity within systems of
secondary cities is crucial to lifting performance,
prosperity, and development. Traditionally a
secondary city’'s performance has been shaped by
the level and quality of its participation in global
supply chains and logistics systems. Now, with
the advent of the internet, computer-aided
technology, and the increased growth in traded
services, a new system of global networks is
emerging, which is less hierarchal, but more
virtually networked.

Modelling shows regional economies are boosted by
increased connectivity

The second study shows that growth in a system
of cities outperforms growth concentrated in a
single megacity, primarily because of the drag on
economic growth created by urban sprawl in the
megacity.
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The National Institute of Economic and Industry
Research (NIEIR) has used its comprehensive
economic modelling to predict Victoria’s
economic growth under two scenarios — with and
without the rollout of high speed (200kph) rail to 5
regional cities.

The model predicts that Victoria’s economy will
grow more quickly to the advantage of most
Victorians if faster rail connections are rolled out
to regional cities. It also found that economic
benefits would produce a positive economic
return sufficient to justify the investment in the
high speed network.

China uses high speed rail as an economic lever for
increased prosperity

The final study by the World Bank provides a
detailed overview of the rapid implementation of
high speed rail in China. High speed rail has
rapidly become an economic lever to rebalance
the economic disparity between developed and
undeveloped regions in China.

China is seeking to rebalance its growth
geographically to reduce poverty and enhance
inclusiveness. It has rolled out over 25,000
kilometers (km) of dedicated high-speed railway
lines since 2008, far eclipsing the rest of the world.
The high speed rail network links the economic
activities of all regions into a whole, so the
economically developed regions can drive the
development of economically backward regions.

A number of studies have analysed the economic
impact of high speed rail in China. They confirm
that economic growth in cities with operational
high-speed rail lines was significantly higher than
those without high-speed rail. The network has
stimulated the growth rate of the real GDP by
regenerating and  redistributing  economic
activities and by encouraging population mobility
in regions where it has been rolled out.

The World Bank provides a number of lessons for
countries that want to roll out high speed rail.
Most of the principles and practices for the
adoption of high speed rail will be applicable to
Australia, although under very different economic
conditions.



A national high speed network will provide
connectivity across south eastern Australia

High speed rail dominates travel over distances
between 150 km and 8oo km (up to four hours
travel time), where it has clear advantages over
car and air travel. A high speed network
connecting the majority of regional cities in
eastern Australia could be achieved by rolling out
a trunk and spur network. It needs to integrate
with the existing conventional rail network to
allow flexibility for high speed trains to operate
over conventional rail lines. And it needs to be
rolled out in stages to progressively realise the
regional economic benefits to justify continued
investment.

The Australian Government must provide
leadership and funding

Compared with China, our smaller and sparse
population means that we must find another way
to fund rail investment, as fares from passengers
will not cover infrastructure costs for many
decades.

This means that the Australian Government must
be committed to the success of regionalisation to
fund investment in high speed rail, potentially
over decades. The objective is to increase the
population and therefore the economic
performance of regions outside the major capital
cities. The NIEIR study shows that this will lead to
a higher overall economy that justifies the
investment in rail infrastructure.

But a particular challenge to a national network is
to get common agreement across all parties in the
rail industry. The Australian Government will have
to provide strategic direction, balance investment
across the states, and ensure a transport system
that is efficient, sustainable and productive.

Regional cities must take the lead for their
urbanisation

The massive development of HSR in China goes
hand in hand with the massive development of
new urban areas, especially in small to medium-
sized cities. Regional cities must mobilise their
own local assets and resources, rather than
depend on support from the national government.
They need to take the lead to grow their
economies by leveraging their relative
competitive advantages. This can include central
city revitalisation, new mixed-use stations,
telecommuting, and increased logistics operations
in regional cities.
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The rail industry must to step up to increase its
capabilities and productivity

Australia’s rail network and expenditure is large by
world standards. But whilst our iron ore and coal
export rail systems are world class, the remainder
of our rail freight and longer distance passenger
rail systems are under-developed and largely
uncompetitive against road and air travel. To be
viable, the high speed rail network must be
competitive to attract customers from road and
air travel. This means the rail industry must be
more efficient in building, maintaining and
operating rail networks.

A new national high speed regional rail network
will provide an ideal opportunity to boost rail
transport productivity. It provides a national focus
and a more unified market for rail innovation, with
national rules and a single playing field.

In addition, a steady pipeline of investment will
allow growth in local manufacturing capability and
its supply chain. An example of how investment in
new transport technologies and systems can
boost local industry is the recent decision to
establish an electric bus manufacturing facility in
the NSW Southern Highlands, linked with the
decision by the NSW government to replace its
fleet of diesel buses with electric buses. Similarly
the Victorian Government has for some time
ensured  maximum  local  manufacturing
opportunities from rollingstock acquisition, for
example with Vlocity train sets.This will provide an
opportunity for the rail industry to create a
‘virtuous  cycle’ linking local R&D  with
manufacturing to become more productive and
competitive against road and air travel.

Only achieved through a comprehensive regional
development strategy

While there is clear evidence that new high speed
regional rail lines are essential to grow regional
economies, it needs to be considered as one
element in a comprehensive policy of
regeneration and transformation.

The growth of regional economies and reduction
of disparities between regions are evident in
China. However HSR is only one part of China’s
comprehensive urbanisation policy.

Similar benefits can be achieved in Australia
through a comprehensive regionalisation policy
that rebalances population growth into regional
cities, connected by investment in high speed rail
services.



PART 1:

REGIONALISATION STUDIES AND EXPERIENCE

The purpose of this part is to review contemporary research into regionalisation as well as the actual experience of
rolling out high speed rail to support regional economic development in China.

The economic disparity between regions has been a focus for OECD governments for many decades. Two
recent books for the Cities Alliance, authored by Professor Brian H Roberts from the University of Canberra,
have demonstrated the importance of connectivity in raising the economies of secondary cities around the
world.

More recently, economic modelling by the National Institute of Economic and Industry Research has
demonstrated that faster regional rail connections will drive higher economic growth in Victoria.

This research is backed up by the experience of rolling out High Speed rail (HSR) in China. The World Bank
has produced a detailed report detailing the HSR program to determine what other countries can learn from
China’s success.
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1 Regionalisation strategies

Source: OECD (2009): Policy Brief: How Regions
Grow

The OECD says that reducing regional disparity
has been a major objective of government policy
for many decades. In the OECD, there is more
variance in the economic performance of regions
within countries than there is between individual
countries. The original theory was that economic
concentration equals economic efficiency. But the
actual theory is more complex.

During the 1g970s and early 1980s, successive
economic shocks and changes in the global
economy led to the emergence of geographical
concentrations of unemployment in many
countries.  Regional policy evolved rapidly
focusing on reducing disparities, such as in income
and infrastructure stock, and later on including
creating employment.

Overall, the results of these policies were
disappointing; within individual countries, as
regional convergence is a slow process. In

1.1 Theincreasing role of high speed rail

In the last decade, there is a growing evidence
that high speed rail boosts growth in regional
cities that, in turn, drives economic development
that reduces economic disparities between
regions.

AECOM* looked at the broader impact of high
speed rail on regional development in its
assessment of high speed rail in 2012. It found
that the implementation of high speed rail would
substantially improve accessibility for the regional
centres that it serves, providing the opportunity
for — but not the automatic realisation of -
increased regional economic development.

However, it said, while the emerging international
evidence at that time suggested that wider
economic benefits may be generated by faster
rail, the quantitative estimates were not

* AECOM (2012), High Speed Rail Study Phase 2
Report, 2012
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response to poor outcomes, regional policy has
evolved into a much broader family of policies
designed to improve regional competitiveness.
The new regional approach is based on the
principle that opportunities for growth exist in the
entire territory, across all types of regions. The
aim is to maximise national output by
encouraging each individual region to reach its
growth potential from within.

The OECD recommends governments focus on
the key determinants of regional growth: hard
infrastructure to boost agglomeration, human
capital for a well-educated workforce, innovation
to create opportunities, and connectivity for inter-
regional trade and value chains.

Critically, it says that infrastructure is a necessary,
but insufficient, condition for growth. Its analysis
suggests that infrastructure alone has no impact
on regional growth, unless regions are endowed
with adequate levels of human capital and
innovation.

sufficiently certain nor robust for inclusion in its
economic assessment.

A World Bank® study of High Speed Rail in 2014
found that high speed rail can contribute to, but is
not always a cause of regional development.
Regional centres with stable or growing
populations and healthy economies benefit more
from the addition of high speed rail than stagnant
or declining ones. Regional areas in Spain and
France within 1- 1.5 hours of major metropolitan
areas, that also had supportive economic
development programs, were more likely to gain
both population and economic activity with the
advent of high speed rail.

It said “a national strategic objective of reducing
regional disparities by investing in high speed rail
appears to have been successful in Spain, albeit
the level of success may be modest”. It found that

> World Bank (2014), Regional economic impact
analysis of high speed rail in China, Report



intermediate sized areas (50,000 to 100,000+
people) tend to attract population from
surrounding communities. Thus, the net impacts
of high speed rail alone on the overall regional
population can be modest.

More recently, the Stronger Together Alliance3

has argued that a fast regional commuter rail
network will bring sustainable growth, improved
liveability and opportunity for Victoria. The initial
impact of faster regional rail will be to attract
people to live in the corridors, resulting in dwelling
construction and further growth in catchment
population.

3 Stronger together Alliance (2019), A practical
Victorian fast regional commuter rail network,
bringing sustainable growth, liveability and
opportunity to Melbourne and the regions

.:



2 Connectivity is key for secondary city growth

Sources: Cities Alliance (2014),

Managing

Systems  of  Secondary  Cities, ~ UNOPS

Cities Alliance (2019), Connecting Systems of Secondary Cities, UNOPS

The Cities Alliance has investigated the role
played by secondary cities in the development of
regions and nations across the world. It has
produced two books. The first examines the
influences and challenges facing secondary cities,
and the second examines ways secondary cities
can work more collaboratively to improve their
development prospects.

The Cities Alliance says that urbanisation,
globalisation, structural economic change, new
technologies, and the rapid development of
transport and communications systems have
resulted in a growing gap and inequities in sub-
national regional economies.

In response, the Cities Alliance argues that
governments should support the development of
systems of cities. It argues that connectivity
within systems of secondary cities is crucial to

lifting their performance, prosperity, and
development. While investment is needed to
improve the local production of goods and
services in each city, it is also needed to improve
the connection of cities within regional systems.

The Cities Alliance identifies approaches that
secondary cities can use to improve connectivity,
collaboration, and networking within national and
regional systems of cities. Focusing on these
factors speeds up the flows and exchanges of
activities within systems of cities, leading to the
creation of new opportunities for investment and
development, increased prosperity, and better use
of resources. In turn, this will help to address the
growing inequities and gaps in development
within these systems of cities.

2.1 Theincreasing importance of secondary cities

Cities are becoming increasingly interlinked and
dependent upon each other to boost trade,
investment and local economic development. It is
systems of secondary cities (cities that play a key
role in supporting the development of subregional
and subnational economies) that will have a
greater  influence  upon the  economic
development of nations and larger geographic
regions in the future.

Most secondary cities are either a subnational
capital city responsible for secondary level of
government; a key manufacturing, primary or
resource-industry centre; or a global centre of
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cultural, natural or advanced-industry
significance. Alternatively a few cities can cluster
as satellites to form a metro-region city.

Robust, well-functioning systems of secondary
cities are critical to create strong, efficient, and
collaborative regional economies, and to the
functioning of large metropolises. Secondary
cities perform vital governance, logistical, and/or
production functions within a country. They
service agriculture and resource-based industry
activities of their hinterlands, and are the primary
location for the exchange of goods and services
between regional areas and major cities.



2.3 Connectivity is crucial

Connectivity is crucial to the development of
systems of cities and regions. Cities with poor
connections to knowledge, skilled labour, fast ICT
systems, and markets may grow rapidly through
rapid urbanisation, but they are likely to struggle
to  capture investment, create  strong
employment, increase public and private wealth,
and grow sustainably.

A secondary city’'s performance is largely shaped
by the level, quality and global orientation of the
connectivity of its supply chains and logistics
systems. These systems support the development
of the local regional economy, facilitating the
trade and services it provides to other cities
nationally and internationally.

The changes to global production systems in the
last quarter century have meant that many
centres of economic activity, especially cities, rely
increasingly on complex networks of inter-

development of local economies.  With the
development of the internet, computer-aided
technology, and the increased growth in traded
services, a new system of global networks of
intercity business, government, and social
exchanges and connections is emerging, which is
less hierarchal, but more virtually networked (see
Figure 2.1).

Collaboration between cities, especially industry
clusters, helps to overcome scale issues for some
economic activities and reduce common-user
costs of infrastructure and services. It could also
help sub-national systems of secondary cities to
create  sub-markets and value- adding
opportunities to compete against the dominance
of goods and services produced and supplied by
metropolitan regions. In some instances, the
combined  populations and markets of
collaborative networks of regional cities can be
larger than a metropolitan region.

connected hard and soft infrastructure and
services to support the operation and

I FIGURE 2.1 Emerging systems of cities and connectivity.
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2.4 Collaboration to create a system of cities

Implementing changes in policy, attitudes, and
practices on economic development for secondary
cities is difficult. There is a prevailing paradigm
that secondary cities look to national
governments to secure public resources, services,
and goods to fund investment to develop
infrastructure networks to support local economic
development. A shift in ideology is needed where
secondary towns and cities look to each other and
collaborate to create an alternative market for the
trade in goods and services they produce and
purchase.

f-.'

What is needed in national economic policy is a
system of decentralised, regional trading
secondary cities that operate collaboratively,
where expedient, to compete with large cities or
work collaboratively with industry clusters in large
metropolitan regions to develop national export
industries. The future development of secondary
cities can no longer rely on each city
independently trying to create some form of
competitive advantage, but on ways they can
work together with or against metropolitan
regions to achieve collaborative advantage.

11



3 Faster rail will drive regional economic growth in Victoria

Source: NIEIR (2020), National Institute of Economic and Industry Research: Economic impact assessment of

fast regional rail on Victoria.

The National Institute of Economic and Industry
Research (NIEIR), a respected economic research
institute, has modelled the economy of Victoria
with simply one factor changing — the rollout of
faster rail to 5 regional cities.

The model predicts that Victoria’s economy will
grow more quickly to the advantage of most
Victorians if faster rail connections are rolled out
to regional cities. It found that economic benefits

would produce a positive economic return
sufficient to justify the investment in faster rail
infrastructure.

This study demonstrates that growth in systems
of cities outperforms growth concentrated in
megacities, primarily because of the drag on
economic growth created by urban sprawl in the
megacity.

3.1 Higher productivity in Victoria with faster regional rail

NIEIR has used its comprehensive economic
modelling to predict Victoria’s economic growth
under two scenarios — a base case where
population growth continues the current
trajectory, compared with an alternative case
where new fast (200kph) rail commuter
connections are rolled out in the key corridors to
Geelong, Ballarat, Bendigo, Shepparton and
Traralgon.

The initial effect of faster trains is the reduction in
travel times, making some areas easier to get to.
This makes them more attractive places to work,
even if the working population does not initially
relocate to those areas. However, the increased
attractiveness of these areas gradually leads to
the relocation of population over time.

Figure 1.1: The Project — The regional scope

Map of stronger, together fast rail network showing new travel time catchments and Melbourne Airport Rail Link, Sunshine, tunnel use
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Figure 5.1: Catch working age difference from Base, 2031 (per cent)

Figure 5.1 shows the percentage change in the
catchment areas for workers by 2031. By 2030 the
faster rail rollout will have been completed, so the
2031 outcome represents the full impact of faster
public transport plus some population relocation.
However, the dominant impact will be due to the
speed of public transport.

Figure 5.4: Local population difference from Base, 2060 (number)

After three decades there is more intense
relocation of population away from eastern
Melbourne to mid-western Victoria and mid-
northern Victoria, as shown in Figure 5.4. By
2060, half a million people would be relocated
from the rest of Victoria to the rail corridors.
Ninety seven statistical areas would experience an
increase in either local working age population or
total local population from the base case,
predominantly located along the rail corridors.

=
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Figure 5.14: Catchment GRP — Per cent change from Base, 2060

The percentage change in catchment Gross
Regional Product (GRP) for 2060 compared with
the Base case is shown in Figure 5.14.
Importantly, NIEIR found that 91% of the total
statistical areas in Victoria will benefit from the
faster regional trains in per capita terms, which is
the most appropriate matric for evaluating the
project.

Figure 5.18: Change in household direct income from work per capita of working age
population — Difference from Base, 2060 ($2018 ths.)

Figure 5.18 shows resident household income
from work per capita of working age population.
87% of statistical areas experience an increase in
per capita direct work income. This means most
Victorians are better off.

13




Figure 5.19(a): Local GRP - Difference from Base — Project Corridors versus
Rest of Victoria, 2060 ($2018 billion)
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Figure 5.19(a) shows local GRP over time for the
rail corridors and the rest of Victoria. The total
increase in Victorian GRP is $,0:5 33 billion by 2050
and $,08 44.6 billion by 2060. This increase is
achieved purely by providing rail services that
allow Victorians achieve a higher level of
productivity.

Figure 5.20: Equality indicator — Local GRP per capita of working age population
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Arguably the most important metric is the impact
of faster rail on regional inequality, especially its
impact in closing the regional inequality gap.
Figure 5.20 shows the GRP per capita of the
working age population, an important regional
inequality indicator. By 2060 the increase in GRP
per capita for the rail corridors is $,0.5 11,600 per
capita of the working age population,
corresponding to a 12.3% increase. For the rest of
Victoria the increase is $2018 3,200.

3.2 How faster rail impacts economic growth

Faster regional rail extends the area covered by
the catchments along the rail corridors.
Individuals differ in their travel tolerance, so a
‘short’ boundary (set at an hour one-way) is used
for regular commuting and a ‘long’ boundary (set
at 9o minutes) takes into account less frequent
but still regular interactions.

The initial effect of faster rail is to expand the
range of employment choice for residents, and
also expand the range of labour recruitment for
employers in those corridors.  An increased
recruitment market is crucial for local businesses,
especially when it allows recruitment of
employees with specialised skills such as those
required by the knowledge economy.

These effects spread out from the areas near the
rail service since these areas are catchments of
other areas situated away from the stations. The
end result is that fast rail benefits not only regular
rail travellers but a great many people who may
rarely patronise the trains at all.

The expansion of faster regional rail lines attracts
people to live in the corridors, resulting in dwelling
construction and further growth in catchment
population. This sets a virtuous circle in motion

because increases in catchment population
increase  productivity, which increases the
availability of good jobs, which attracts more
residents, and further increases productivity.

This virtuous circle can be augmented, for
example, by the recruitment of ‘knowledge
economy’ personnel to underpin the development
of new products and services and supports sales
into new markets.

To determine the economic benefit of faster
regional rail, NIEIR assumed the population of
Victoria will be the same with or without faster
regional rail. In the faster regional rail case, the
population gradually moves into the rail corridors,
mainly from Melbourne suburbs.

Thanks to the economies of agglomeration,
productivity along the rail corridors increases
rapidly compared to the no rail case, with an
increase after 30 years of around 15 per cent.

Initially some of this increase is offset by
productivity growing less rapidly in other parts of
the state, but after a decade or so the shift in
population improves the productivity of these
regions, and the state as a whole. After three
decades, the economies in the fast rail corridors

14



are projected to have increased by 20 per cent,
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and the overall Victorian economy by 5 per cent.
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4 China sets the benchmark for economic growth

Source: World Bank (2019): China’s High-Speed Rail Development

China’s economic reform has transformed the
Chinese economy since 1978. High speed rail has
been a key policy lever in China’s economic reform
agenda since 2008. It is now a dominant factor in
its urbanisation strategy, first released in 2014 and
extended in 2020.

The World Bank provides a detailed overview of
the rapid implementation of high speed rail in
China.  High speed rail was introduced to
decongest the conventional rail network, but has

4.1 China’s HSR network

The high speed rail (HSR) network was first
proposed in 2004 as part of China’s five year
planning cycle. At that time, freight volume was
growing rapidly and was straining network
capacity, limiting the railway’s competitiveness in
passenger transport. The plan included
development of 12,000 km of high speed rail by
2020.

rapidly become an economic lever to rebalance
the economic disparity between developed and
undeveloped regions.

After a decade of high speed rail implementation,
there is now clear evidence that high speed rail is
essential to drive the economic growth of regions
in China. A number of economic studies now
show the positive impact of opening high speed
rail lines has had on regional economies.

speed with which it has been developed and
implemented. Since 2008 China has put into
operation over 25,000 kilometers (km) of
dedicated high-speed railway lines, far more than
the total high-speed lines operating in the rest of
the world.

By 2008, with the rapid development of planned high-speed rail corridors

the national economy, the importance of  [wwwm| wesmas

the railway had increased and local and
regional governments were keen to invest
to accelerate the 2004 program. The plan
was revised to include 16,000 km of HSR
by 2020 along nine regional intercity
networks.

In 2016, the plan was expanded to include
more regional links and intercity railways.
The 2020 target now included 30,000 km
of HSR reaching over 80% of large and
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medium-sized cities. By 2025, the
network is planned to include 38,000 km
of HSR connecting almost all large and
medium-size cities.

One of the most striking achievements of
the Chinese high-speed rail program is the
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Length of China’s high-speed rail network, 2008-17
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There are three general types of China’s HSR lines.
Trunk lines are passenger-only lines designed to
operate at a maximum speed of 350kph. These
lines operate at higher average station-to-station
speeds than most of their international
counterparts, with the proviso that many stations
are located outside central areas and thus require
additional connection time to and from central
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areas.  Secondary main lines and regional
connectors are designed with a maximum speed
of 250kph. Other intercity lines are designed with
a maximum speed of 200kph. Some of these are
passenger-only whereas others are designed to
carry both passengers and express freight such as
container services.

4.2 HSRis a key lever in China’s economic reform agenda

2018 marked the 40™ anniversary of China’s
“reform and opening up” — a period of high
growth and poverty reduction. China’s
remarkable development was made possible by a
wide range of reforms that transformed the
economy into a more market-based open
economy, and through its large-scale
infrastructure development program.

China’s economic reform started in 1978 with the
introduction of market-oriented reforms to
salvage its failing economy. One strategy was to
create a series of Special Economic Zones on the
east coast for foreign investment. These were
relatively free of the bureaucratic regulations and
interventions that hampered economic growth.
They became the engines of growth for the
national economy.

Subsequently a range of zones were established
to integrate the coastal zones with river, border,
and inland areas. In 2004, high speed rail was first
proposed as part of China’s 5 year planning. After
the first lines were opened in 2008, high speed rail

F
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rapidly became a key policy lever in China’s
economic development. Economic development
of regional cities is now a fundamental objective
for the opening of all new high speed rail lines in
China.

Urbanisation

China is now focused on urbanisation. In 2014 it
issued a national urbanisation plan, which was
further extended in 2020. Small and medium-
sized centres — often with only a single main
industry, restricting the development of the city —
have experienced a continuous loss of talent to
large centres. Large cities, by contrast, have high
population densities, lack of space, and
environmental problems, all affecting business
efficiency.

HSR aims to reverse this situation by providing a
transport  backbone that will stimulate
complementarity between its cities and allow
talent and technology to be devolved to smaller
centres to improve their overall competitiveness.
These cities will seek to develop their secondary
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and service industries, and their competitiveness
will be strongly influenced by the quality of their
transport  connections to  national and
international supply chains and innovation
networks.

A core policy for regional development

Growth in the planned network has been
accompanied by a change in the underlying
rationale. The original objective in 2004 was to
provide additional capacity for an overloaded
network and enable a much-improved passenger
service to be developed to provide efficient
medium-distance transport. The emphasis now is
more on improving regional and provincial
connectivity to support economic development
and urbanisation. For instance, the key objectives
of the 2008 Chinese national railway plan* were
to:

1. Increase accessibility among major economic
regions through an interconnected HSR
network, and

2. Promote coordinated and balanced regional
development  via  improved  regional
transportation connectivity.

One of the biggest challenges faced by China
remains the impoverished areas with their
generally poor populations. China is thus seeking
to rebalance its growth geographically to reduce
poverty and enhance inclusiveness. After three
decades of rapid development in eastern China,
the development of the central and western
provinces is now a prime objective of Chinese
policy. An important government policy is “traffic
poverty alleviation,” using HSR to link the
economic activities of all regions into a whole, so
the economically developed regions can drive the
development of economically backward regions.

#Zhenhua Chen (2017), Journal of Transport
Geography, Impact of high-speed rail on regional
economic disparity in China
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18



4.3 Studies prove the economic benefits of HSR rollout

Increases economic growth of regional cities

The impact of railway infrastructure on city-level
economic expansion has been assessed by
comparing cities with high-speed rail with those
without high-speed rail in China®. The main
results are:

3. Economic growth in cities with
operational high-speed rail lines was
significantly higher than those without
high-speed rail.

4. Large cities tend to have a stronger
siphoning effect, resulting in more
pronounced impact from the opening of
high-speed rail on wurban economic
growth.

5. Cities with well-developed markets and
more efficient governments were shown
to have stronger economic growth effect.

Boosts regional economies

HSR infrastructure development in China has
generated a positive regional economic impact.®
The growth rate of the real GDP stimulated by rail
infrastructure investment were found particularly
substantial in the southwest, but relatively small
in the developed eastern regions. Conversely, the
real GDP level change was found to be relatively
large in the developed regions, such as the south
and the east. The disaggregated analysis shows
that the contributions to regional economic
growth are primarily derived from the productivity
increase in rail transport sector and the stimulus
effect of rail infrastructure capital investment.

Redistributes economic activities

The high speed railway (HSR) network in China is
regenerating and  redistributing  economic
activities by encouraging population mobility’. A

5 Feng Li (2020), Sustainability, The Impact of

High-Speed Rail Opening on City Economics along

the Silk Road Economic Belt

® Zhenhua Chen (2019), European Planning

Studies, Measuring the regional economic

impacts of high-speed rail using a dynamic SCGE

model: the case of China

7 Xijing Li (2016), Journal of Transport Geography,

Exploring the impact of high speed railways on the
r
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study of urban agglomeration in the Yangtze River
Delta from 2006 to 2014 found that convenient
transportation helped attract investment. The
core and secondary cities on HSR lines benefited
by attracting more investment in both real estate
and fixed assets. Other cities located in the
peripheral areas also benefitted from higher
passenger inflows, such as tourists visiting
attractions and for leisure activities.

spatial redistribution of economic activities -
Yangtze River Delta urban agglomeration as a
case study
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PART 2:

REGIONALISATION IN AUSTRALIA

The purpose of this part is to review and consider the lessons from the use of high speed rail as a lever for regional
economic development in China. Even after comparing the vast difference in population, it is considered that high
speed rail is essential for regional growth in Australia. As a result, the lessons from China provide guidance for
the role of the Australian Government in high speed rail, the development of regional cities, and the workings of
the rail industry in Australia.
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5 Australia’s population challenge

Australia is one of the most urbanised, or strictly
speaking suburbanised, countries on earth. This
has lead to Australia being one of the wealthiest
countries in the world with one of the highest
standards of living. But we are now facing
growing problems of congestion and housing
affordability in our capital cities, and growing
disparities in educational, health and other
opportunities between wurban and regional
Australia.

These trends have continued and indeed
accelerated in recent decades, with the growing
global dominance of “world cities”. In Australia’s
case, Sydney and Melbourne and even Brisbane
are now linked more closely in many ways to the
world economy than to our own national
economy. Paradoxically, the rapid growth of
communications technology, which some thought
would lead to the decline of major cities, has
reinforced this trend.

As a result, our largest cities have generally
increased their share of national population, while

FIGURE 3.6
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smaller cities and towns have in many cases
grown very slowly or not at all, despite Australia’s
overall high population growth rate.

This has lead many to seek a better way. Can we
divert the predicted growth of our population out
of our major cities and into regional cities? Clearly
this will reduce the problems of congestion and
housing affordability in our major cities. But is it
achievable?

The economic benefits of regionalisation in
Australia will only be achieved if regional cities are
well-connected, particularly to the capital cities in
each state. The relocation of people and
businesses to regional cities is very dependent on
accessibility to larger markets in capital cities.

Typically this means travel times of about 1 hour,
with reducing influence to up to maybe 3-4 hours.
This can only be achieved by high speed rail for
distances over 150km up to 8ookm. High speed
rail can still compete against air travel up to
1,200km depending on the importance of other
factors influencing the choice of travel mode.
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Note: The competitive ranges of the three modes are indicative. The air and high-speed
rail (HSR) competitiveness was studied with a sample of 300-350-kilometer-per-hour
(kph) lines. With different price and speed assumption of 200-250 kph lines, the

dominance range will be slightly different.

Travel Markets. HSR is suited to medium-distance travel markets with very high travel demand. In
China, HSR is very competitive with other modes for distances of 150-800 km (about three to four
hours travel time), and the 350 kph service is competitive up to 1,200 km. For shorter distances,
customers prefer bus and private automobile, and for longer distances customers prefer air.

=
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5.1 The need for high speed rail

High speed rail is essential to provide the
connectivity needed for regional economic
growth. If Australia wants to divert its population
growth into regional cities, then it must invest in a
high speed rail network.

High speed rail dominates travel over distances
between 150 km and 8oo km (up to four hours
travel time), where it has clear advantages over
car and air travel. The majority of regional cities in
Australia are more than 15okms from a capital
city, and many are more than 150okms from their
nearest regional city. Therefore, if high speed rail
was available, then it would dominate regional
travel in Australia.

A high speed network connecting the majority of
regional cities in eastern Australia could be
achieved by rolling out a trunk and spur network.
A high speed rail line connecting the major capital
cities in eastern Australia has been considered a
viable transport option for many years. This
would form the trunk line operating at 250kph or

5.2 Forming a megaregion

SGS Economics ® argues that creating an

Australian Eastern Seaboard Megaregion would
enable Australia to respond to growing global
competition and managing a growing population.
A megaregion is a set of cities integrated with
each other and their surrounding hinterlands,
where labour and capital can be moved around at
a very low cost.

Forming a megaregion will boost our economic
productivity and innovative capacity, and enable
Us to better-compete in international markets. It
would allow population dispersion to relieve our
congested cities, help regional activation, improve
housing affordability, reduce inequality, promote
economic growth and job creation, and improve
liveability.

® SGS Economics & Planning (2020), Reimagining
Australia’s South-East: Prepared for The
Committee for Melbourne
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350kph, running from Brisbane to Melbourne via
Sydney and connecting the regional cities in
between. 200kph spur networks would then be
required to connect the other major regional cities
to the capital city in each state.

But it's not simply a matter of building a new high
speed network. The network requires flexibility to
allow integrated operations with the existing
conventional rail network. This will allow high
speed trains to operate over conventional rail
lines, particularly during the rollout of the
network, and for conventional trains to use the
high speed network, particularly freight during the
night.

And while there is good evidence to support
regionalisation in Australia, it has yet to be proven
that it will work. Therefore a staged rollout of
high speed rail is required, where the first stages
are designed to realise regional economic benefits
that justify continued rollout to all regional cities
over the longer term.
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6 A National Rail Network

The Chinese HSR network demonstrates that
trains can operate on high speed lines with
different maximum speeds (major lines up to
350kph, secondary lines up to 250kph, and shorter
intercity lines operating at up to 200kph) as well
as on conventional rail lines (able to support
200kph operations).

Sydney-Melbourne is the corridor with the
heaviest demand for air travel in Australia.
These cities would be connected by a
trunk line. This also picks up the key
regional cities of Albury-Wodonga, Wagga
Wagga, Goulburn and Shepparton, as well
as Canberra with a spur from the main line.

Similarly Sydney-Brisbane would also be a
trunk line connecting the key regional
cities of Newcastle, Taree, Port Macquarie,
Coffs Harbour, Grafton and Casino, with a ff
spur to the Gold Coast.

Spur lines would connect other major
regional cities, particularly in NSW. This
would include a line connecting Lithgow,
Bathurst, Orange, and Dubbo to Sydney,
Griffith to Wagga Wagga, and Maitland,
Tamworth and Armidale to Newcastle.
Spur lines connecting Toowoomba and the
Sunshine Coast to Brisbane would be needed in
Queensland. The Sunshine Coast line could
potentially be the first stage on a line running up
the Qld coast in the long term.

In Victoria, Geelong could justify a high speed rail
link if forms part of a main trunk line continuing on

/ ’(’ ———,
L:Lf \ Adelaide \,\r
cvaﬂ\\

to Adelaide. Otherwise faster commuter rail at
about 160kph would be more appropriate as it is
about 8okms from Melbourne. A spur line from
Geelong to connect Warrnambool could extend to
Mt Gambier ad Adelaide to support regional
growth in South Australia.
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Ballarat and Bendigo are about 15okm from
Melbourne where 200kph high speed services are
considered appropriate in the long term. The
Latrobe Valley consists of a number of close
towns that would be better served by faster
commuter rail, with perhaps express services to
Melbourne from a few towns.
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6.1 Operating at 250kph or 350kph on trunk lines

An open question that needs further investigation
is whether the trunks lines need to support 350kph
operations from day one. Operating trunk lines at
250okph will reduce the capital outlay on the
network. In China, the cost of 250kph track is
about 10% more than 200kph track, whereas
350kph track is about 33% more. These are

significant increases when looking at distances
covering regional Australia.

Clearly the lower class of track saves considerable
cost, but it will make high speed rail less
competitive against air travel, particularly over
longer distances between capital cities Sydney-
Melbourne and Sydney-Brisbane.

Figure ES-7 HSR share of combined HSR/air travel market, comparing the final model forecast for 2035 with international evidence
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AECOM °  predicted that Sydney-Melbourne
express travel time would be 2hrs 44 mins, which
would attract about 63% of the combined air/rail
travel market. Reducing the train speed to
250kph would increase the travel time to about
3hrs somins, which could still attract about 50% of
the total travel market (although an outlier
suggests it could be much less).

9 AECOM (2012), High Speed Rail Study Phase 2
Report, 2012

If this is the case, then the benefit cost ratio may
be improved, but it could have an impact on
regional economic benefits that are needed to
justify the investment in high speed rail. Further
investigation is needed to examine the impact,
but the experience from China suggests that
350kph is required, at least on appropriate parts of
the corridor.
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6.2 Integrated with the conventional rail network

The China rail network has many examples of
high-speed and normal-speed trains, as well as
passenger trains and freight trains, sharing tracks.
After six major speed increases, many of the
conventional main lines can operate trains at 200
kph and some services currently run over a
combination of conventional and HSR lines.

The principle followed in China at present is that
250kph trains can operate on HSR lines built for
300—350kph; locomotive-hauled passenger trains
with speed of 160 kph can operate on HSR lines
built for 200-250kph.  Conversely, high-speed

6.3 Proven through staged rollout

It is all very well to have a grand vision for a high
speed network, even if supported by research and
evidence from overseas, but it needs to be proven
in Australia. The objective of building the network
is to promote population growth in regional cities.
There are many assumptions underpinning this
objective including switching travel to public
transport, attracting people to live and work in
regional areas, attracting businesses to move or
start up in regional areas, and creating the social
linkages to support innovation and global
connections in extended value chains.

A high speed rail network is also a massive
infrastructure project, which will take decades to
roll out. It's enticing to think a high speed rail
network connecting our major cities could be
rolled out quickly. But we do not have the pent-up
demand to make the network financially viable in
10-15 years typically demanded to justify
investment in infrastructure. Therefore we need
to build the network in the most economical way
possible. And that means having a continuous
pipeline of projects to amortise capital investment
in equipment and facilities required to build the
rail infrastructure.

This leads to the conclusion that the high speed
network needs to be rolled out in a continuous
sequence of discreet projects, each with their own
economic benefits.

L

trains should operate at no more than 16okph
when running on conventional railways. This
adaptability has provided greater operational
flexibility and improved service to passengers.

Australia must have similar operational flexibility
in order to amortise the infrastructure cost over as
many markets (types of service) as possible. This
is particularly important to support the staged
development of the network so that regional
benefits can start to accrue before the network is
completed.

This would mean that high speed services should
be first introduced to link cities that are likely to
produce the greatest economic benefits. Linking
the cities on the Sydney-Melbourne corridor
would be the obvious choice, given it is the
highest volume travel corridor in Australia. It
would also create a clear set of subsequent
projects to complete the line connecting Sydney
and Melbourne.

Therefore Sydney-Goulburn and Melbourne-
Shepparton would be the first candidates. This
means that the economic development of
Goulburn and Shepparton would be used as pilots
for regionalisation. Being the first cities, there will
be a lot of experimentation to see what does or
does not work. The lessons learned from these
cities can then be applied to guide the rollout to
successive cities.

One implication from a staged rollout is that it will
take time for full high speed operations on trunk
lines, such as Sydney-Melbourne. This means that
interim measures could be taken to postpone the
investment in equipment and infrastructure. For
instance, the first phase of rollout could be for
non-electrified services operating at up to 250kph.
Electrification could then be completed when the
full track between Sydney and Melbourne is
ready, justifying the need for 350kph services.
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7 Australian Government leadership and funding

The objective for regionalisation is different in
Australia. In the rest of the world, especially
China, the objective of regionalisation is to reduce
the economic disparity between regions that
already have sizeable populations. In Australia,
the objective is to increase the population and
therefore the economic performance of regions
outside the major capital cities. The intention is to
balance growth geographically across Australia
(where practical) rather than continue to grow our
major capitals into mega-cities on a global scale.

This requires Australian Government leadership
and funding. Redirecting growth into regional
areas has to be a federal policy supported by state
governments in each state where the growth is
targeted.  High speed rail is essential for
regionalisation, but requires massive investment
that only the Australian Government can provide.

This means the lessons from China may not be
directly applicable to Australia. The World Bank
says that countries that anticipate lower traffic

7.1 Government role in China

The World Bank identified the following lessons
for the planning and financial management of the
high speed rail network in China:

Long-term  Planning.  Careful  planning,
consistently implemented, is required to deliver a
large infrastructure program.

Standardisation. Although few countries will be
able to match China’s scale, they may gather
some of the benefits by using standard designs
and tapping the competitive supply industry
internationally.

Infrastructure partnerships. China has delivered
HSR infrastructure through a joint venture
structure for implementation of HSR projects that
secured regional government support and
financing for the projects.

Economic viability. HSR in China is economically
viable mainly because users switch from air and
car travel. Regional development impacts
associated with improved regional connectivity

T

density or higher construction costs than China’s,
or both, will find financial and economic viability
to be very challenging.

In Australia, the economic viability of high speed
rail is based primarily on the benefits of
regionalisation, and less on switching users from
current air and car travel. It also means that rail
services may take a long time to become
financially viable. Both of these mean that
Australian  Governments of any political
persuasion must be committed to the success of
regionalisation over potentially decades.

It also means state governments must be similarly
committed. However the rail industry has long
been a champion of state-based parochialism.
The original decision to choose different gauges in
each state continues to heavily impact the rail
industry today. Clearly therefore the biggest
challenge to a national network is to get common
agreement across all parties in the rail industry.

and the rebalancing of growth geographically to
reduce income disparity were emerging in 2015,
but their full impact will only be seen over a longer
time period.

China has a centrally-planned economy where
high level objectives are set centrally, a long-term
(15 year) program is planned, and projects are
delivered in a 5 year cycle. Development of a
Long-Term Plan with minimal changes provides a
clear and consistent framework that focuses all
parties on delivery.

Because of the massive scale of the investment
program, China was able to develop an innovative
and competitive supply industry for design and
construction  of  high-speed infrastructure,
systems, and rolling stock. It has standardised
designs for many HSR components. This has
contributed to infrastructure construction costs
that are about 30% lower than in Europe.

The World Bank estimated the economic rate of
return for high speed rail was 8%, a good result for
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such a large investment. User time savings were
the largest single contributor to the project
benefits, but operating cost savings and
externalities (including regional development
benefits) together represent about 30%. These

were preliminary findings because the full
influence of regional impacts will take several
years to fully materialise. Nevertheless, the
general pattern of changes was becoming clear.

7.2 Funding based on regional development

The World Banks says countries that anticipate
lower traffic density or higher construction costs
than China’s, or both, will find financial and
economic viability to be very challenging.

AECOM™ concluded that a high speed network
connecting Brisbane to Melbourne via Sydney is
expected to produce a small positive financial
return on investment. Importantly, the high
speed rail program as a whole, and each of its
sectors are expected to generate sufficient
operating income to cover their ongoing
operational and asset renewal costs. A similar
study by BZE™ similarly concluded that capital
costs would be recovered after 40 years of
operation.

The marginal financial viability suggests that
positive regional economic benefits are required
to justify the investment in high speed rail in
Australia.

In China, regional economic benefits account for
almost all of the net present value of the high
speed network. The economic internal rate of
return (EIRR) of about 8% for the overall network
is considered a good result for such a large
investment. It is slightly higher for the 350kph
lines and lower for the 250kph and below lines.
This means the massive rollout of HSR across the
country is primarily justified by the regional
economic benefits generated by it.

Similar positive regional benefits can be expected
in Australia. The results of the NIEIR study are
particularly important. NIEIR determined that
Victoria’s economy will grow more quickly than
continued growth in Melbourne, simply because
faster rail connections are rolled out to regional
cities.

Economic costs and benefits of high-speed rail
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NIEIR estimates the faster rail project has an
internal rate of return of 10% based on a capital
investment set at $,0.3 70 billion in 2020. The
present value of the overall state Gross Domestic
Product (GRP) will increase by $,.5 361 billion by
2060 simply from the rollout of faster rail
connections to regional cities. This is an average
increase of $,0:5 63,700 per person across Victoria.
In the rail corridors the increase will be $..s
178,300 per person, and $,0,8 25,100 per person in
the rest of Victoria.

NIEIR found that productivity in the rail corridors
increases by 15%, and the productivity of Victoria
as a whole increases by 5%, over 30 years in the
fast rail case compared with the base case. This is
due to the greater agglomeration benefits across
multiple regional cities compared with the
economic drag caused by continued expansion of
outer growth areas around Melbourne. Perhaps

most importantly, the disparity between
Melbourne and the regions will be reduced by a
quarter, by raising both incomes and GDP per
working age resident in the rail corridors relative
to Melbourne.

While this analysis is specific to faster rail
connecting Victorian regional cities to Melbourne,
it is expected that similar results will apply to
faster rail connections in other states. The
analysis shows that growth in a system of cities
will outperform the same growth focused in a
single megacity. This principle will apply to other
regional cities around Sydney, Brisbane and
potentially Adelaide. It should also apply to
regional cities on high speed connections between
these capital cities, which will benefit from
connectivity along the line as well as to the capital
cities at each end.

7.3 Separation of rail infrastructure and train operations

Given the high capital cost of rail infrastructure, it
is generally agreed that the “below rail” fixed
infrastructure should be in public hands, and that
the rolling stock and operations should be in
private hands or some form of Public Private
Partnership.

AECOM * adopted this principle in its
recommendations for the governance of a future
HSR system:

As the rail network would be predominantly publicly
funded, the Australian and relevant state
governments would be the owners of the system.
They would assume the key role in the specification
and procurement of network infrastructure, the
allocation of its capacity for transport services and
the specification of minimum service requirements.
Control of the movement of trains and maintenance
of infrastructure would also be the role of the
private sector, under competitively tendered
concession arrangements.

Chinese model

In China, most many now operate under an access
charge model, which separates ownership and
management of rail services. Under the access
charge model , a Joint Venture (JV) is established

** AECOM (2012), High Speed Rail Study Phase 2
Report, 2012
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between the national China Railway Corporation
(CRC) and the local provincial government. CRC is
a 100% state-owned enterprise responsible for the
management and safety of almost all the
127,000km public rail network. CRC includes 18
Regional Administrations (RAs) that maintain the
rail network and provide train services.

The JV is essentially an infrastructure financing
and contract managing company and does not
operate any services. They are analogous to
tolled expressway companies. Essentially they are
asset management companies responsible for
supervising  the  construction, use, and
maintenance of the asset, as well as for servicing
the debt.

In access charge model, the JV collects access
charges for use of lines and stations by train
operators and contracts with the Regional
Administration for infrastructure maintenance.
The Regional Administration organises the train
service and retains the passenger ticket revenue,
taking revenue risk.

Access charges are set by CRC. JV revenue and
expenditure are primarily related to the number of
trains operated rather than passenger volume.
Any cash shortfall of the infrastructure JV has
been funded directly by CRC or through its
Regional Administration.
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Interstate freight network in Australia

The interstate freight network also separates
infrastructure  management  from  freight
operations.

The Australian Rail Track Corporation (ARTC) is an
Australian ~ Government  owned  statutory
corporation that manages most of Australia's
interstate rail network. The ARTC provides and
maintains the infrastructure for train operators to
run on. The ARTC controls tracks in all mainland
states, which it either owns or leases from state
governments.

There are two national and a number of smaller
regional freight operators providing freight
services on the national network.

The Australian Competition and Consumer
Commission (ACCC) regulates access to the
Interstate Rail Network nationally. The Office of
the National Rail Safety Regulator (ONRSR) is the
regulatory body that oversees rail safety in every
Australian state and territory.

UK model

The UK model also separates infrastructure from
operations, and is probably more relevant to a
high speed network in Australia.

Network Rail is the owner and infrastructure
manager of most of the railway network in Great
Britain. Network Rail owns the infrastructure,
including the railway tracks, signals, overhead
wires, tunnels, bridges, level crossings and most
stations, but not the passenger or commercial
freight rolling stock. It is an arm's length public
body of the Department for Transport with no
shareholders. It is responsible for upgrading and
maintaining the rail infrastructure in Britain.

Network Rail's main customers are the private
train operating companies (TOCs), responsible for
passenger transport, and freight operating
companies (FOCs), who provide freight services
on the infrastructure that the company owns and
maintains.

The UK provides a model for two types of
agreement with train operators:

1. Franchises let by the Department for
Transport through a tendering system, to
operate passenger services on certain routes
for a specified duration; and

.:

2. Open access licences that allow operators to
provide freight or supplementary passenger
services on chosen routes.

Franchise agreements establish a reliable,
timetabled public transport services. Franchise
agreements specify the passenger services to be
run and the quality and other conditions such as
the punctuality and reliability of trains, and the
cleanliness of trains and station facilities which
the operators have to meet.

Open access agreements allow independent
operators to use the network as long as they
comply with regulatory requirements.

The Office of Rail and Road (ORR) is a non-
ministerial government department responsible
for the economic and safety regulation of Britain's
railways. ORR regulates Network Rail by setting
its activities and funding requirements for each
Control Period (5 years). It ensures train operators
have fair access to the railway network, and
enforces compliance with its network licence.

High speed rail in Australia

It is therefore considered that a similar model to
the UK should be applied for a new national high
speed network in Australia. This would mean the
Australian Government would own and fund the
network through an appropriate statutory
authority. The role of the ARTC could be
extended to include the high speed rail network,
or a new authority created. The role of the current
regulatory bodies could also be extended to cover
the access and safety of the new high speed
network. The current state operators could be
licensed to provide services on the new high speed
network, or tendered to allow new operators to
enter the market.

AECOM * concluded that the majority of
individual high speed rail stages are expected to
produce a small positive financial return on
investment.  This means that revenues are
expected to cover the cost of operations and
maintenance of the high speed network, but not
the immediate recovery of the infrastructure cost.
Therefore franchise and open access agreements
should be viable in Australia, as long as the cost of
infrastructure is recovered from the growth in
regional economies.

3 AECOM (2012), High Speed Rail Study Phase 2
Report, 2012
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7.4 Long-term national planning and standards

As a national network, the Australian Government
has to provide the strategic direction in terms of
specifying services to be delivered; balancing
investment across the states; ensuring transport is
safe, secure and sustainable; and promoting a
transport system that is efficient and productive.

Currently the National Faster Rail Agency (NFRA)
provides this national leadership. It is responsible
for the Australian government’s 20-Year Faster
Rail Plan for the delivery of faster, more efficient
and reliable rail services. It has funded a number
of strategic business cases exploring links
between capital cities and major regional centres
on the east coast of Australia.

The challenge for Australia is to get agreement
and commitment to a national plan with national
standards. The Australian rail sector is highly
fragmented, with both national- and state-based
rail systems, with multiple state and territory rules
and standards, state-based local content
procurement preferences, and multiple rail
owners, operators and managers. This high
degree of fragmentation creates deep structural
barriers to the efficient operations of the rail
network.

There will be a number of challenges for the
design of a high speed network in Australia. The
following explores some of these issues.

Gauge

A particular issue for Victoria will be the need to
use standard gauge trains.  Most regional
passenger trains in Victoria are broad gauge,
although standard gauge trains are being
introduced in line with standardisation of the
national freight network. The introduction of high
speed rail passenger services may accelerate the
standardisation of the regional rail network.

New track alignments

Ideally stops for high speed services should be at
least 15okm apart. While in theory high speed
track could support slower speed services that
stop at intermediate stations, technical and
operational  practicalities may make this
undesirable. In addition, high speed tracks need
to have wide curves, which means the preferred
route between stations is unlikely to pass through
existing towns.
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This means that the high speed rail tracks are
going to require new corridors that diverge from
the existing rail corridors. These corridors need to
be acquired and preserved for the high speed
network, even if development may not occur for
many, many years.

Retain existing conventional rail services

It is most likely that intermediate towns already
have conventional rail lines through them.
Therefore, as in China, the current conventional
rail network should be retained to support other
travel markets, such as regional travel services
between high speed rail stations and commuter
services into capital cities.

A particular issue for Victoria is how to provide
faster rail services to its largest regional cities.
Geelong is about 8okms from Melbourne, while
Ballarat and Bendigo are about 150kms each. In
China, conventional rail is being upgraded to
support 200kph services. So it is therefore
reasonable to assume that these cities should
have either new 200kph track or existing track
upgraded to 200kph.

Regional city station locations

There are good reasons why high speed rail
stations should be centrally located in regional
cities where possible. Centrally-located stations
will allow the creation of a major transport hub,
with interchanges to both regional and local
metro services. This will automatically become a
major precinct which can be activated to attract
businesses in support of the city’s economic
development.

Where stations have to be located outside the
existing city, then consideration must be given to
the urban plan for the city. The key objective is to
generate strong population growth in each
regional city by providing fast links to other
regional centres. Therefore businesses will want
to locate near the high speed station, especially as
it will become the transport hub for interchanges
to regional services. Therefore the regional city
should plan on the high speed station precinct
becoming the major business district where the
majority of jobs will be as the city grows.

A corollary to making the high speed the centre of
an active business precinct within the regional city
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is that express trains not stopping at the station
should be routed to bypass the city. High speed
trains are typically routed outside developed areas
because they noisy, present considerable risk, and
require wide, straight alignments that are usually
uneconomic to build. On the other hand, trains
that are stopping at the station will be travelling at
slower speeds as they arrive and depart the city,
and are therefore less noisy and present a similar
risk to conventional trains operating in the city. It
is also likely that the alignment to bypass the city
can use a shorter route with more preferable
conditions for high speed operations than the
route through the city.

Capital city station locations

But central locations in capital cities such as
Melbourne and Sydney require extensive tunnels
that dramatically increase infrastructure costs,
and do not have the same potential for urban
development as in regional cities. In China, HSR
stations are often built outside the downtown
area for cost and urban development reasons.

L

The same would apply for Melbourne and Sydney
to avoid the cost of tunnelling into the central city.

Locating the Melbourne high speed network
station at the Melbourne airport would allow high
speed operation almost into the station, and allow
easy mode transfer with air services and metro
services to the city (and to other urban centres on
a future Suburban Rail Loop). It may also be
possible for high speed services to continue into
the CBD using conventional regional rail lines.

This location is also near the northern intermodal
terminal at Beveridge where freight trains would
terminate, and on the corridor for freight trains to
terminate at the western intermodal terminal at
Truganina.

A high speed network station at the new Sydney
airport would have similar benefits. It allows high
speed operation up to the station, and is close to
the intermodal terminal at Moorebank. The
airport will also have rapid metro transit lines into
Parramatta and the city.
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8 Regional city urbanisation

Although the Chinese experience relates to high
speed rail, similar benefits can be expected for
faster regional rail services in Australia. The
OECD argues that regions must leverage their
competitive advantages, and not rely on national
subsidies. Greater growth occurs when regions
are able to mobilise their own local assets and
resources, rather than depend on support from
the national government.

8.1 Regional city development in China

HSR has played an important role in promoting
regional  economic  and macroeconomic
development in China. The HSR services have
generated many new trips, for both business and
leisure.  The business trips are in principle
associated with the development of larger and
better-connected markets, which in turn
promotes regional development for the areas
served by the new services.

The massive development of HSR goes hand in
hand with the massive development of new urban
areas, especially in small to medium-sized cities.

The municipal government often put the new HSR
station in an undeveloped area and bundled it
with an urban development plan of the "HSR new
town.”  This model brought the municipal
government significant fiscal revenues through
land sales to real estate developers. There are at
least 139 cities with at least one “"HSR new town”
in China. One study showed that the development
of the HSR station contributes to about 3-13% of
land value increase of the nearby area, and the
effect is stronger if the land is closer to the HSR
station.

8.2 Options for regional city development in Australia

There are a number of actions that can be taken
by local governments in regional cities to promote
their economic development. The World Bank*
identified the key factors in maximising the
development benefits of high-speed rail, in
addition to good planning and strong political
leadership, include:

e The station should be located close to the
city centre, preferably close to
established business activities.

¢ Land should be released for mixed-use
development, including offices,

* World Bank (2014), Regional Economic Impact
Analysis of High Speed Rail in China
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residential, conference facilities, public
services and open space.

*  Adcity transport hub with good local, sub-
regional and regional services.

e Plans for signature architecture to
address image and sense of place.

e A mix of public and private sector
investment.

* A development corporation or similar
organisation should undertake
collaborative public-private real estate
development in the station precincts.
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Central city revitalisation

New or upgraded stations in regional cities will
drive urban renewal and economic activity.
International  experience shows that well
integrated, thoughtfully designed and
strategically located stations serve as a catalyst
for urban renewal and mixed-use development in
their surrounding precinct. It suggests the station
should be located close to the city centre,
preferably close to established business activities.
Land should be released for mixed-use
development, including offices, residential,
conference facilities, public services and open
space. And the station should be created as a
transport hub with good local, sub-regional and
regional services.

Transport-oriented development

The station can also become a major activity
centre in its own right. A station that acts as an
integrated transport hub should operate similar to
an airport. It will need to provide food and retail
facilities for travellers, including residents
commuting in and out of the city. It should also
provide meeting facilities and work spaces for
business travellers who may need them for short
or extended periods, or even co-working and
distributed office spaces for more regular
arrangements. These stations will become major
complexes and the focus for a prime business
precinct for the regional city.

“_.'

Business relocation to regions

Regional areas will also benefit from
telecommuting. The availability of the NBN
makes remote working a viable option from
regional cities and rural areas. The concept of
telecommuting was first raised in the 1g970s, but it
wasn't until the current Covid-19 pandemic that
the concept has been put to the test. Technology
now allows many jobs to be performed at home,
or at least away from the office. It is likely that we
won't return to the same work patterns after the
pandemic ends. There is likely to be more
flexibility to work from home, in co-working
spaces, and in distributed offices closer to where
people live. Faster regional rail will make it easier
to travel to work places when physical meetings
are required.

Increased logistics capabilities in regional areas

Shifting freight from road to rail could have a
major impact on regional economies. The high
speed rail network will allow the replacement of
point-to-point distribution by long haul trucks
with the hub and spoke movement by rail freight
services and local distribution by truck. This
assumes all regional cities have inter-modal
terminals capable of quickly moving trailers
between rail and trucks (cabs). This will make the
movement of goods more efficient, opening
opportunities to attract more manufacturing into
regional cities.
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9 Rail industry capability and productivity

Figure 11: Absolute and relative expenditure on rail systems
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Australia’s rail network and expenditure is large by
world standards.

1. Australia’s total rail expenditure is
comparable to Germany and Japan, and
double the UK.

2. The Australian network is comparable in
size to Germany and Japan, and twice the
size of the UK.

3. Australia’s rail expenditure per kilometre
is comparable to Germany, UK and
Japan, and twice the expenditure of the
USA.

But Australia’s size and the fragmentation in the
rail industry causes it to be inefficient and largely
uncompetitive against road and air except in a few

markets such as metro commuter travel, and
container and bulk freight.

To be financially viable, a high speed rail network
in Australia will have to attract customers from
road and air travel. This means the rail industry
has to design and deliver rail services that are
competitive with road and air travel. It also means
the rail industry must be more efficient in building
and maintaining rail infrastructure.

These are considerable challenges given the
history of the rail industry in Australia. But there
is cause for optimism if the rail industry can learn
to cooperate and collaborate to remove the
artificial barriers that it has created.

9.1 Being competitive with road and air travel

The financial viability of a high speed of a high
speed network in Australia will depend on its
ability to attract customers from road or air travel.

Development of HSR travel markets in China

The World Bank identified the following lessons
for the design of rail travel services in China:

Demand. The strong growth in HSR traffic
indicates that many consumers in China are
willing to pay substantially more for a higher-
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quality service. Continued strong patronage of
conventional services also indicates a continued
strong demand for lower-cost/lower-quality
services and the need to offer a range of services
at different price points to meet different
passenger needs.

Pricing. HSR prices need to be set at levels that
are competitive with other modes and affordable
for the population. In China, HSR prices are about
one-fourth of HSR prices in Europe, but three to
four times the cost of conventional rail tickets in
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China. HSR prices are low enough that a broad
range of income groups patronize the high-speed
trains.

Regional connectivity. To be competitive, HSR
service must operate with high punctuality,
frequency, and speed. The attractiveness of HSR
services is enhanced because it has many lines and
interchanges with the conventional rail lines,
allowing passengers to reach many locations by
rail.

Urban connectivity. HSR is more attractive to
customers when well con- nected to the cities it
serves. In China, HSR stations are often built
outside the downtown area for cost and urban
development reasons. This placement increases
the cost to customers and reduces its
competitiveness. Improving links to urban
transport helps overcome this disadvantage.

Financial viability. A developing country can price
HSR service affordably and still be financially
viable. The railway needs to seek the “sweet spot”

High speed rail travel markets in Australia
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The financial viability of a high speed of a high
speed network in Australia will depend on its
ability to attract customers from road or air travel.

Internationally high speed rail has been justified
by taking passengers from air travel. China was
different in that high speed rail was seen as an
economic lever for regional growth. Even so, 10%
of passengers in China have been diverted from
air travel, predominantly in the range of 5oo-
gookm where it has had a significant impact on air
travel.
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in pricing that encourages high ridership but
maximises revenue generation and cost coverage.

By offering a new service quality at a very
different price point, China has broadened the
range of intercity options, enabling a better
matching of supply and demand. This has freed
up considerable capacity on conventional trains,
on which tickets were formerly very difficult to
secure, for lower-income groups who are more
price sensitive.

A broad range of travellers of different income
levels select the HSR for its fast travel time,
comfort, convenience, safety, and punctuality. It
facilitates business trips, family visits, tourism,
and expansion of social networks. Nearly half of
the passengers travel for business purposes.

Conventional services are still heavily used — they
are much cheaper than HSR (by 3 or 4 to 1) and
provide services to stations not served by HSR.
Shifting passengers has freed capacity on
conventional services, which can now serve pent-
up demand.

[EETTATM Change in mode share of east coast
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years of HSR becoming available
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AECOM * concluded that a high speed line
connecting Brisbane, Sydney and Melbourne
would produce a small positive financial return on
investment. It determined that about half of the
high speed rail demand would be diverted from
forecast air travel, and about 19% would be new
demand generated by the introduction of an high
speed rail service.

*> AECOM (2012), High Speed Rail Study Phase 2
Report, 2012
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A similar study by Beyond Zero Emissions (BZE)™
concluded that capital costs would be recovered
after 40 years of operation. BZE estimated that
around half of the high speed rail passengers
would be diverted from the car and one quarter
from current air services. New (induced) demand
accounted for only 13% of high speed rail
passengers. As journeys by air are longer than by
car, passenger kilometres were predominantly
sourced from air (47%) followed by car (42%). It
also estimated that high speed rail would account
for 30% of passenger travel after 5 years of
operation.

It can reasonably be expected that the trunk line
of a high speed network will compete with air
travel on the high demand Sydney-Melbourne and
Sydney-Brisbane routes. But it will also have to be
competitive against car travel for inter-regional
city travel.

Creating new passenger markets

The evidence from China suggests that high speed
regional rail will open new markets for travellers,
increasing the financial viability of high speed rail,
particularly between regional cities. The primary
new market to be targeted is increased business
travel, both within regions and to capital cities.
Attracting businesses to regional cities and
increasing the connectivity between businesses in
regional cities will underpin the growth in demand
for business travel.

There is also clear evidence tourism to regional
areas for short or extended stays will increase.
Tourists have become a significant market for
high speed rail networks in China, Japan and
Europe.

In addition, regional population growth will
increase the demand for family visits (e.g. visiting
grandparents or their children), and more people
using trains to get to medical or other
appointments in capital cities.

These markets will require cooperation and
collaboration across the rail industry to set pricing,
quality and connectivity of services that attract
customers, particularly from travelling by car
between regional cities.

 BZE (2014), Beyond Zero Emissions: Zero
Carbon Australia: High Speed Rail
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Opening the truck freight market

Given the low population density in Australia, one
new market that needs further consideration is
road freight. Road freight is a large market in
Australia. Most road freight is within Australia’s
capital cities, but regional and intercity freight is
still significant, especially given the need to travel
long distances. While road freight does not create
the traffic congestion common on European
motorways, there are still good economic and
environmental reasons for switching road freight
to rail.

In China, some of the earlier HSR projects were
intended for mixed use high speed passenger and
locomotive-hauled freight services. A similar
approach could be adopted in Australia.

One of the drawbacks to using rail for truck freight
has been the cost of transferring loads from road
to rail. Current approaches to loading freight on
trains are only viable under specific conditions,
such as going through the channel tunnel and for
very long distance haulage across the USA.

However, new technology in Europe allows rapid
transfer between road and rail, increasing overall
efficiency for rail freight movement. ModalLohr
and CargoBeamer both have technology that
allows freight to be transferred from road to rail
(or vice versa) in a matter of minutes, and whole
trains in about an hour.

Applying this technology could dramatically
decrease the cost of rail freight in Australia. To
date this new technology has been applied on
specific high volume routes in Europe. In Australia
we will need the technology deployed in
intermodal terminals across the country. This
requires more cooperation and collaboration by
the rail freight industry to develop a network that
can compete with road freight.
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9.2 Boosting productivity through innovation

Source: ARA (2020), Australasian Railway Association: Finding the fast track for innovation in the Australasian

rail industry

Australia has a large land mass, extremes of
temperature and operating conditions, and a
relatively small urban population. As a result, its
railways can struggle to be cost efficient.
However, this need for lower cost productivity
gains is the strongest case for Australian railways

to invest in innovation.

Productivity in China

The World Bank has identified the following
lessons for the productivity of the rail industry in

China:

Industry Capacity. China invested heavily in

HSR investment program, which is not changed
once approved, has also encouraged the
development of an innovative and competitive
capacity for equipment manufacture and
construction and the ability to amortize the
capital cost of construction equipment over
multiple projects.

Project managers have clear responsibilities and
delegated authority to carry them out. They
typically stay for the full duration of the project,
ensuring a clear chain of responsibility for the
implementation of the project. Their
compensation includes a significant component of
incentive compensation related to performance.

engineering technology training and created an

“ecosystem” of design institutes, universities,
capable contractors, and capable railway staff to

implement the program.

Project management. Key aspects

project management structure with
responsibilities and delegation of authority,
managers who stay for the entire duration of the
project, strong project logistics, and significant

incentive compensation for managers.

Safety. The rigorous safety regime to manage
safety risks throughout the project life cycle is
replicable in any country; however, it depends on
developing high capacity at all levels of the safety

system.

China sets the benchmark for
efficiency. Chinese construction costs
average about US$20.6 million/km for
350 kph lines, about USs$16.9
million/km for 250 kph lines, and about
USs$15.4 million/km for a 200 kph HSR
line. These costs are at least 40%
cheaper than in Europe.

Although labour costs are lower in
China, a key factor in the lower cost

and rapid and efficient HSR
construction has been the
standardisation =~ of  designs  and
procedures.

The steady stream of projects has also
encouraged the creation of a capable,
competitive supply industry. The large
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Supporting innovation in Australia

According to the Australasian Railway Association
(ARA), Australia is seen as more reluctant than

include other countries to experiment and trial new
clear technologies. It is seen as safety-conscious to the

point of high risk-aversion, and unwilling to
mobilise major change management around new
technologies and systems.

The ARA says that Australia needs a national
focus on rail innovation. If Australia is to harness
the great benefits of technology to decongest and
decarbonise urban environments, better connect
regional communities, and boost land transport
productivity, it will need a more unified market for

Interrelationships between Australian Railways and the Rail Innovation System

Local manufacturing draws heavily on
local relationships and plans for local product
development and procurement

/>

Strong pipeline of . Rail operators often will prefer
research creates demand for A virtuous CYCIe local manufactured good where

product development between innovation there are better waiting times,
and commercialisation d rail and more responsive service and
andrai maintenance relationships

d

Rail planners and managers identify
problems and opportunities that
require innovative partnerships
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rail innovation, with national rules and a single
playing field.

A new national faster regional rail network
provides an ideal opportunity to boost rail
transport productivity across the country. New
rail technology requires significant effort and
collaboration to plan and deliver at scale. Strong
collaboration reduces the hurdles to success
between stages of the value chain.

L

Australia has the opportunity to create a ‘virtuous
cycle’ linking local R&D and manufacturing to
more productive railways. Rail operators prefer to
buy locally. A steady pipeline of investment
supports growth in local manufacturing capability
and its supply chain. Local manufacturers benefit
from the commercialisation of local research.
Researchers benefit when rail operators fund
research to find new solutions.
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10 A comprehensive regional development strategy

While there is clear evidence that new faster
regional rail lines are essential to grow regional
economies, there is wide agreement that faster
rail will not create change on its own. Rail
investment needs to be seen as one element in a
comprehensive policy of regeneration and
transformation.

In Australia, the objective of introducing high
speed services is to grow the population and
economy of regional cities. This means that the
success of high speed rail will depend on the
success of policies to boost the population and
economy of each regional city, which must be
enacted at the same time in order to generate
new demand for the high speed services.

NIEIRY says that governments must take the lead
to reduce inequality between regions. It has
found that there are no limits to the market-
driven economy for large knowledge-intensive
cities. They will continue to grow, sucking the
young and smart out of its surrounding regions.
Since  market mechanisms will not reduce
inequality, government policy must be applied to
reduce the inequality of economic performance
between regions.

The OECD™ recommends that regional growth
policy depends on human capital, innovation,
infrastructure and economies of agglomeration:

1. Infrastructure alone has no impact on
regional growth. Infrastructure is a
necessary, but insufficient, condition for
growth.

2. Regions with well-educated populations
will grow.

3. Innovation is a longer-term process that
has a positive influence on regional
growth.

4. Regions perform well when actors can
communicate easily with each other.
Inter-regional trade and inter-regional
linkages play an important role in
regional growth.

7 National Institute of Economic and Industry
Research (NIEIR) (2020), STRONGER,
TOGETHER: Economic impact assessment of fast
regional rail on Victoria

*® OECD (2009), Policy Brief: How Regions Grow

T

The benefits of a comprehensive government
policy is evident when comparing the outcomes in
China, where high speed rail is part of broader
economic policy, with those in Europe, where high
speed rail is primarily justified as an alternative to
air travel. In Europe, only Spain has shown any
signs of regional economic growth with the
opening of high-speed lines, whereas there is now
a strong body of evidence that high speed rail has
been successful in building regional economies
and in reducing economic disparities between
regions in China.

It is believed similar benefits can be achieved by
rebalancing population growth into regions in
Australia, underpinned by investment in high
speed rail services.
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