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Transformative Trends Impacting
Australia’s Infrastructure

Australia — ranked 13th in the world by gross
domestic product (GDP) in 2017" (making its
economy bigger than that of many populous coun-
tries) — presents a range of attractive opportunities
to technology and service innovators, especially
those focused on the infrastructure sector. A com-
bination of factors is changing the scale and nature
of infrastructure in the country (see Figure 1).

1. Population Growth and Urbanisation

The population projections for the country
suggest an additional 11.8 million people will
be added between 2017 and 2046“. More

importantly, around 75% of this growth will be in
the maijor cities of Sydney, Melbourne, Brisbane,
and Perth®. The numbers may seem small in the
global context, however for Australia this repre-
sents 50% growth in population (see Figure 2).

This growth translates into a significant bur
den on the infrastructure of the country — roads,
rail, ports, airports, and utilities (water, telecom-
munications, and energy), as well as social infra-
structure (hospitals and educational institutions).

2. Ageing

In 2016, 3.7 million (15%) of Australians were
aged 65 and over?. By 2056, it is expected there
will be 8.7 million older Australians, making up
22% of the population?. This impacts not only



Figure 11 Factors Impacting the Future of
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specific social infrastructure (such as hospitals
and aged care facilities), but also transport infra-
structure including connectivity and accessibility
to public transport modes.

3. Climate Change

Australia has one of the highest per capita emis-
sions in the world. Despite increases in renew-
able energy generation (particularly solar and
wind), greenhouse gas emissions from cars and
light commercial vehicles have been growing
at an annual rate of 2% or more, driven by the
lack of a mandatory motor vehicle fuel efficiency
standard and slow uptake of electric vehicles
(EVs) in the country.

Figure 3| Australian GDP per Capita, 2017 to
2023
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4. Digital Transformation

The increased leverage of cloud comput-
ing, mobile device use, big data analytics, the
Internet of Things (loT), and improved connec-
tivity is resulting in the digital transformation of
a range of infrastructure sectors globally and in
Australia. This is seen particularly in the develop-
ment of smart buildings and precincts, smart
hospitals, and also intelligent mobility solutions.

5. Economic Shifts

The strength and resilience of the Australian
economy is highlighted by the fact that 2017
marked the 26th year of consecutive economic
growth®. Australia is the only major developed
economy to have recorded no recessions from
1992 to 20169

GDP growth for 2018 is projected at 2.96%
and for 2019 at 3.08%“. GDP per capita is also
projected to grow steadily to 2023 (see Figure 3).

6. Social Shifts

Australia’s social fabric is being transformed by
a number of shifts including growth in the
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Figure 41 A$10 billion Transformational National Rail Program from 2017-2018 to 2026-2027

In Western Australia, A$1.2
billion towards the
METRONET rail project

In Victoria, A$500 million for regional passenger rail,
with A$100 million for Geelong Rail Line upgrades,
A$100 million for North East Rail Line upgrades,
A$195 million for Gippsland Rail Line upgrades, an
additional A$20.2 million for Murray Basin Rail, and
A$30 million towards a rail link to Tullamarine Airport

In Queensland, A$147 million for the
Townsville Eastern Access Rail Corridor,
A$147 million for Gold Coast Light Rail
Stage 2

An additional A$8.4 billion equity
investment for the Melbourne to
Brisbane Inland Rail project

,,,,,,,,,,,,,,,,,

[T ~en Tt In NSW, A$75 million for the Port

| Botany Rail Line upgrade (Stage 3),
;' A$98.4 million for Sydney’s Rail

I Future, and A$78.3 million for
Parramatta Light Rail

In Tasmania, A$59.8 million
for Freight Rail Revitalisation

Source: The Department of Infrastructure, Regional Development and Cities

migrant workforce (over 80% of the growth in
the Australian workforce over 2011 to 2016 came
from migrants)®, the increased popularity of
part-time employment, the growth in knowledge
worker and service jobs, and the growth in the
sharing, collaborative, and on-demand economy
(highlighted by the popularity of services such
as Uber™, Airbnb™, Kickstarter™, and Coursera™).
Each of these social shifts has specific implica-
tions for infrastructure. For example, the shift to
increased part-time employment has specific
ramifications for public transport scheduling, fre-
guency, and coverage.

Rail Infrastructure — The Drivers

Investment in rail transport infrastructure is
being driven by a combination of factors:

1. Need to Address Urbanisation Impacts

Congestion presents a significant productivity
challenge for the country. The avoidable social
costs of congestion in the eight Australian

*1: Uber is a trademark and brand of Uber Technologies, Inc.
*2: Airbnb is a registered trademark of Airbnb, Inc.

*3: Kickstarter is a registered trademark of Kickstarter PBC.
*4: Coursera is a registered trademark of Coursera Inc.

capitals are expected to grow from A$16.5
billion in the 2015 to A$30 billion by 2030, in
the absence of measures to cut congestion®.
Against this background, the fact that one pas-
senger train equates to taking 525 cars off the
road” makes this mode a significant part of
future urban planning.

2. Government Policy and Projects

Rail projects are driven by government policies
designed to reduce road congestion and incentiv-
ise commuters to use mass transit. Government
policy plays a significant role in providing access
to capital to fund large infrastructure projects. For
example, A$10 billion was announced in 2017's
Federal Budget for the National Rail Program
to invest in passenger rail networks in big cit-
ies, and between cities and their surrounding
regional centres (see Figure 4).

3. Tourism Demand

Australia is the world’s 11th largest international
tourism market, and tourism receipts contribute
more to the Australian economy (2.4 % of GDP)
than the world average®. International arrivals
into Australia grew 53.1% from 5.6 million in



2006-2007 to 8.6 million in 2016-2017 and are
expected to grow by 75.3% between 2016-2017
and 2026-2027 to reach 15.0 million in 2026-
2027, driven by continued growth from markets
such as China, New Zealand, India, and oth-
ers. Domestic visitors are expected to grow by
24.7% between 2016-2017 and 2026-2027 to
reach 421.4 million in 2026-20279. Increased
rail transport infrastructure not only helps to sup-
port tourist movements in the country, but also
improves the overall liveability and attractiveness
of Australian cities to global tourists.

4. Demand from the Resources Sector

With A$198 billion in exports in 2016-2017,
the mining sector accounted for over 50% of
Australia’s total export income'®. Continued
demand for metal and mineral commodities
and liquefied natural gas (LNG) will underpin
Australia’s resource export earnings over the
medium term. Over the long term, the mining
sector is likely to benefit most from opportunities
in the materials used in advanced technologies
such as batteries and smartphones (materi-
als such as lithium, vanadium, cobalt, and rare
earths). As of October 2017, there were 41 com-
mitted major resource projects with a combined
value of A$122.4 billion'™. As a result, port and rail
line infrastructure spend is likely to be sustained.

5. Freight Sector Growth

Reducing freight congestion on roads, reducing
road wear and tear, and reducing transit time
are key factors driving the shift of freight off
roads and to rail. The average freight train takes
110 trucks off the road"?. In Australia, the prolif-
eration of free trade agreements (FTAs) and the
continued strong performance of large export-
oriented sectors (including mining, LNG, and
agri-food) has helped stimulate freight activity.

6. Safer and Healthier Transport

Road travel is estimated to cause close to eight
times more accident costs per kilometre than
rail™. In addition, road passenger travel gener
ates over 40% more carbon pollution than rail
travel for each kilometre travelled™. Similarly,
road freight results in 14 times more accident
costs than rail freight per ton-kilometre and
16 times the carbon pollution of rail freight per
ton-kilometre!™.

7. Integrated Mobility

The drive to use integrated mobility as a means
of improving connectivity for commuting and
freight, as well as improved logistics efficiencies,
is resulting in increased focus on the integration
of country and regional transport networks and
multi-modal network projects. This is aided by
the development of integrated digital platforms
and services offering doorto-door mobility, as
well as by land planning and city planning that
is informed by holistic “smart city” objectives.

Rail Infrastructure Growth

As a result of these drivers, construction activ-
ity in the Australian rail sector is showing a
positive growth trend (see Figure 5). By 2030,
combined commonwealth, state and territory
government investment in rail is expected to
exceed A$100 billion". This is underpinned by
increased patronage of heavy and light rail, as
well as the growing role of rail freight for both
bulk and non-bulk goods. In 2016, the rail sec-
tor's economic contribution to GDP was A$26
billion, with 142,288 full-time-equivalent employ-
ees (FTEs) in its workforce!®.
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Figure 5| Railway Engineering Construction Work Done, Australia, 1997 to 2017
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Rail Infrastructure — Leveraging
Technology to Address Sector Challenges

Australia has the sixth largest rail network glob-
ally, the largest light rail system, and operates
some of the heaviest and longest freight-trains!'®.
In terms of enabling technologies, the country
has already established an “early adopter” posi-
tion in the deployment of driverless trains and
remote operations centres for the mining sector.

1. The Challenge of Rising Costs

Increasing operation and maintenance costs are
resulting in increased fares for urban rail passen-
gers, a reactive maintenance approach, service
disruptions, and reduced train availability. Hitachi
has the capability to deliver asset maintenance
solutions. These enable predictive and targeted
maintenance practices, thereby ensuring assets
maintain the highest availability and performance

whilst also ensuring optimal resource allocation

and improved cost of service.

2. Constraints on Future Capital Investment
in Infrastructure and Rolling Stock

One of the most visible consequences of capi-
tal expenditure constraints is overcrowding on
urban train networks. Average passenger loads
on Sydney Trains during the morning reached
120% of capacity in September 2017 (up from



Figure 61 Technology Focus Areas for the Australian Rail Industry

Materials and Manufacturing

Advanced design, low-cost
manufacturing systems,
high-performance materials for
heavy haul, advanced
manufacturing, advanced materials
for light-weighting, simulation for
materials and manufacturing

Monitoring and Management

Automated health monitoring for
smarter infrastructure, automated
control and operations, advanced
asset management systems, safety
threat detection and intervention,
advanced data analysis and
information systems, advanced

Power and Propulsion

Energy regeneration, advanced
braking systems, energy use
management tools, electric motors
and systems, emission reduction
technologies, gaseous fuels

operations management

Source: A National Rail Industry Plan for the Benefit of Australia, Australasian Railway Association (ARA), (Sep. 2017)

112% the year before). In fact, between 8am and
9am on weekdays most trains on the Sydney
network are at 185% capacity"”. In June 2018,
trains in Sydney were late or skipped stations
79% of the time"®. Hitachi has the capability
to use data analytics to help clients achieve
improved performance from existing assets.
One example is Dynamic Headway (by moni-
toring passenger demand at stations and using
real-time scheduling technologies, train services
can adapt to meet passenger demand, thereby
reducing overcrowding and improving punctual-
ity and customer satisfaction).

3. The Need for Improved Safety

Hitachi is delivering new digital signalling
and operational technologies that help cli-
ents achieve the highest levels of safety. This
includes technologies such as the European
Train Control System signalling system and traf-
fic management systems. As the rail industry
evolves, these two technologies combined with
automatic train operation, will enable clients to
operate fully integrated, driverless rail networks.

4. Supporting Australia’s
Competitiveness in Mining

As emerging countries with lower operational
costs challenge Australia in the global mining

markets, there is a critical need for advanced
infrastructure in remote areas of the country and
for a reduction in asset life cycle costs. Hitachi
has delivered the complete autonomous train
technology that allows miners to run their trains
in a full driverless mode that optimises the use
of rail infrastructure, allowing a 24x7, 365-days-
a-year operation with the highest level of safety.
The same technology provides a driver assist
mode that substantially reduces the stress and
demands on train drivers as an intermediate step
to full driverless mode.

The Australasian Railway Association's(ARA)
“National Rail Industry Plan for the Benefit of
Australia” has identified technology focus areas
with a view to addressing the challenges facing
this sector (see Figure 6).

Conclusions

A brief review of the trends evolving in the region
provide an ideal platform for key stakeholders,
including the government and business, to come
together to identify and bring about changes that
influence quality-of-life. Enhancing the rail infra-
structure, as can be noted from this report, forms
a significant part of this change. From Hitachi's
perspective, the opportunity to be a part of this
transition aligns with a commitment to the United

Hitachi Review Vol. 67, No. 7 798—799

35



36

GLOBAL INNOVATION REPORT

Nations Development Programme’s Sustainable
Development Goals (SDGs), and Hitachi is work-
ing with the government to achieve its objective
of improving quality-of-life through the provision
of better infrastructure and living.

To further reinforce Hitachi's participation, the
drivers and related growth in rail infrastructure
in recent years provide tangible evidence of the
benefits of continuing to enhance the rail infra-
structure in the country. While the challenges of
the region are unique, they do provide opportuni-
ties for businesses to adopt innovative solutions,
in alignment with Hitachi's core values.

Given Hitachi's plans for global growth and
for its railway business in particular, Australia
presents an opportunity to be aligned with a
region that ranks among the top 15 in the world
for "ease of doing business” (according to the
World Bank). With a demonstrable track record
as a pioneering, total railway solutions provider
globally, Hitachi is well positioned to become a
strategic partner with government and rail opera-
tors to help realise the vision of smart transport
infrastructure for Australia.
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