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Introduction

The vast majority
of recent and
forthcoming space
industry investment
is in the Northern
Territory’s regions,
unlocking new
growth opportunities.

The global space industry is entering
a new golden age, fuelled by private
investment and renewed public
interest not seen since Neil Armstrong
walked on the moon. While the
Territory’s home-grown space industry
is still young, the jurisdiction’s natural
competitive advantages have propelled
domestic and international space
companies to establish infrastructure
and operations in the Territory that
carry a global impact.
These investments have not just been
in the Territory’s capital of Darwin.
The vast majority of recent and
forthcoming space industry investments
are in the Territory’s regions, unlocking
new growth opportunities. Their impact
will be felt through direct job creation
and throughout the supply chain,
with flow-on benefits to construction,
hospitality, tourism and beyond.
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The long-term future of the
Territory space industry is bright,
and momentum is starting to build.
In September 2021, NASA visited the
Territory to inspect the Arnhem Space
Centre ahead of its 2022 sub-orbital
launch campaign. A year earlier
in Alice Springs, the Aboriginal
not-for-profit Centre for Appropriate
Technology became host to 2 new
ground stations, and the company has
developed a master plan for its ground
station space precinct to facilitate
further investment.
Additionally, international space
company OneWeb has selected
Darwin to host one of its 3 Australian
gateway ground station complexes,
with construction underway.
Further, an international high altitude
pseudo-satellite (HAPS) company is
exploring the possibility of locations
in the Territory for its southern
hemisphere launch facility.

Importantly though, the space industry
is not limited to upstream and enabling
infrastructure. Our economy and
society are increasingly reliant on space
technology, from our mobile phones
to bushfire management, and for the
operation of key traditional industries,
such as mining and agriculture.
The productivity and efficiency
of practically every sector has
potential for enhancement through
space-enabled products and services.
Accelerating adoption of space
technology across the Territory will
expedite growth throughout our
economy and support the government’s
vision of a $40 billion economy by 2030.

This strategy incorporates the
Commission’s recommendations and
outlines the Territory Government’s
plan to develop the space industry,
maximise foreign and domestic
space investment, and contribute
to the Territory’s broader goals of
job creation, economic growth and
diversification.
The Territory Space Strategy 2022-26
provides the framework to grow the
size, scope, capability and commercial
sustainability of the Territory’s space
sector, and to support Australia to
develop as a significant player in the
global space industry.

The Territory Economic Reconstruction
Commission (TERC) recognised this
potential in its Final Report.

TERRITORY SPACE STRATEGY
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Vision
For the Territory to be recognised as:
• the home of high altitude pseudo-satellites (HAPS)
in the Indo-Pacific region
• Australia’s premier space launch location
• a leading regional centre for ground station facilities.

Measuring
success
By 2026, the Territory
Government aims to have
achieved these
growth targets:

$50M

50

INWARD
INVESTMENT

DIRECT
JOBS

Arnhem Space Centre, Nhulunbuy

Focus areas 2022 to 2026
The Territory Government has identified 5 focus areas and accompanying actions.
To grow the local space economy and enhance industry capability, the Territory will:
• attract and facilitate new investment
• encourage strategic place-based industry development
• support integration of the space industry with the broader economy
• establish conditions for workforce development
• support collaborations that enhance the development of the Australian space ecosystem.

Priority actions
TIMEFRAME
1.

Attract and facilitate new investment

1.1 Actively promote the Territory as the ideal location for launch, HAPS and ground stations
to key Australian and international aerospace companies

Ongoing

1.2 Provide high-level investment facilitation services for space companies entering the Territory market

Ongoing

1.3 Explore opportunities to host space events in the Territory for HAPS, ground station and launch segments

Medium term

2.

Encourage strategic place-based industry development

2.1 Position the Top End as the best location for equatorial launch services, research and development

Ongoing

2.2 Work with the Centre for Appropriate Technology to promote their ground station space precinct

Short term

2.3 Support the development and planning of future Territory infrastructure to incorporate
space industry requirements and promote space as an enabler of regional growth

Medium term

2.4 Position Alice Springs as the headquarters for high altitude pseudo-satellite launch,
research and development

Medium to
long term

3.

Support integration of the space industry with the broader economy

3.1 Drive adoption of earth observation solutions in the Territory’s key industries, commencing
with an earth observation grants program

Medium term

3.2 Explore opportunities to enhance and expand Territory leadership in remote sensing-driven
bushfire monitoring, disaster management and environmental management

Medium to
long term

3.3 Highlight the space domain in the Territory’s defence and national security strategic update

Short term

4.

Establish conditions for workforce development

4.1 Expand the focus on space within science, technology, engineering and mathematics (STEM) learning

Ongoing

4.2 Work with space industry proponents to broadly identify future workforce requirements and engage
training institutions to deliver relevant training pathways

Medium term

4.3 Support space start-ups to contribute to Territory space industry supply chains through existing
Territory Government programs

Ongoing

5.

Support collaborations that enhance the development of the Australian space ecosystem

5.1 Facilitate stakeholder networking through local space events

Ongoing

5.2 Use the Territory Government/Australian Space Agency Memorandum of Understanding (MOU)
as a springboard to collaborate on areas within which the Territory can increase its contribution
to the national space ecosystem

Ongoing

5.3 Advocate for a legislative and policy environment that contributes to the competitive position
of Australia’s launch, ground station and HAPS sectors

Ongoing

5.4 Advocate for expanded localised presence of Australian Government research agencies across
states and territories

Long term

5.5 Promote stratospheric ballooning and HAPS research as an avenue to deepen collaboration with
international space agencies

Medium term

Overview of
TERRITORY SPACE STRATEGY
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the space industry

Rapid technological
advances and falling
costs have ushered in
a new era for the global
space economy, which
is forecast to reach
US$1 trillion in value
by 2040.1

This represents an enormous economic
opportunity for Australia and the
Territory. Once the domain of just a
few government players, private sector
investment now comprises roughly
80% of the global space economy.2
Key interrelated elements of this
transformation, often referred to
as New Space and Space 2.0, include:
• technological advances and
falling costs reducing barriers
to entry and sparking greater
competition (such as cheaper
and reusable launch vehicles,
small satellite technology)
• increased demand for, and
dependence on, data-related
services by the wider economy
• the growing importance of space
to national security and defence
• the global trend towards private
sector-led growth reflected in
the changing structure of the
space industry.

The space industry is now truly global.
Lowered barriers to entry have grown
space industry supply chains to almost
all parts of the world, fuelling the
growing democratisation of space.
In just the last decade, no less than
13 countries, including Australia, have
have established a new space agency.3
Reflecting the realities of New Space,
many of these agencies are focused on
enabling and partnering with the private
sector locally and internationally. For
example, 2020 saw SpaceX’s Falcon 9
rocket transport NASA astronauts to
the International Space Station.
Space companies are also increasingly
looking globally for collaboration,
investment and service delivery.
In recognition of this trend, the Territory
Government and the Darwin Innovation
Hub signed an agreement with key
Singaporean stakeholders in November
2020 to accelerate investment and trade
between the Territory and Singaporean
space sectors.

Space-enabled services and products are
becoming integral to the functioning of
the global economy and the social fabric
of modern life, from the internet to
ride-sharing services.

Space: Investing in the Final Frontier, Morgan Stanley, July 2020
New Zealand Space Economy: It’s value, scope and structure, Deloitte, Nov 2019, p 10
3
There has never been a better time to start a small space agency, MIT Technology Review, November 2019
1
2
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Decline in launch costs over time

NASA’s
Saturn V
(1967-1973)

NASA’s
Shuttle
(1981-2011)

United Launch
Alliance’s Atlas V

Northrop
Grumman’s
Antares

SpaceX’s
Falcon 9

(2002-present)

(2011-Present) (2013-Present)

SpaceX’s
Falcon Heavy
(Est. 2018)

$23,750

$18,900

$16,250

$9,350

$10,750

$1,200

$ per kg to low earth orbit
Source: Infinite Composites.

The global space economy
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Breakdown of global space economy by dollar value and sub-segment
Credit: Bryce Space and Technology
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Territory space
industry overview
The Australian Space Agency was launched
in 2018 with the goal of tripling the size of
Australia’s space sector to $12 billion and
creating an additional 20,000 jobs by 2030.4
The Territory’s position in
the Australian space industry
The Australian Space Agency’s Civil
Space Strategy 2019-2028 outlines the
path by which Australia can get there,
establishing 4 strategic pillars and
7 priority areas of focus (see p 11).
The Australian space sector was
estimated to be worth A$5.2 billion
in 2018-19,5 up from A$3.94 billion
in 2015-16.6

This represents a significant
opportunity for the Territory.
In July 2020, the Territory Government
and Australian Space Agency established
a Memorandum of Understanding8
outlining the Territory’s strengths and
areas of focus as:
• space launch
• high altitude pseudo-satellites (HAPS)

While much of the revenue is currently
concentrated in broadcasting services
and satellite communications, other
segments, such as space technology and
earth observation, are expanding rapidly.7

• ground station operations
• downstream space industries.

$0.5b
Other 9%

$0.8b

$1.6b

Space technology
manufacturing 15%

$5.2B
$0.9b

Satellite
communications
31%

Australian space
sector

Earth observation
and ground station
infrastructure
operation 17%

$1.4b
Direct to home TV
28%

Source: IBIS World 2018

Australian Civil Space Strategy 2019–2018, Australian Space Agency, April 2019
Satellite Communications and Astronautics in Australia, IBISWorld, 2018
6
Review of Australia’s Space Industry Capability - Report from the Expert Reference Group, March 2018, p 6
7
Investment in the Australia Space Sector, KPMG, February 2020, p 5
8
Memorandum of Understanding between the Australian Space Agency and the Northern Territory of
Australia, July 2020
4
5
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Australia seen from space

AUSTRALIAN SPACE AGENCY
STRATEGIC PILLARS

International:
Open doors

National:
Increase capability

Responsible:
Regulation, risk and culture

Inspire:
Build future workforce
NATIONAL SPACE
PRIORITY AREAS
Position, navigation and timing
Earth observation
Communications technologies
and services
Space situational awareness
and debris monitoring
Leapfrog Research and
Development
Robotics and automation
on Earth and in space
Access to space

Territory space industry advantages and opportunities
The Territory space industry is in its infancy and faces challenges typical of a small jurisdiction with limited resources and
a low population.
Due to these limitations, it is crucial for the Territory to identify and capitalise on its strategic advantages and opportunities.

Strategic advantages
• Geographic location providing significant advantages
for launch, ground systems and HAPS
• Established expertise in hosting and maintaining
ground stations
• Alice Springs internationally recognised as one
of the best locations in the world for HAPS and
stratospheric ballooning
• Commercial space launch facility with competitive
advantages in equatorial launch under construction
and on track to secure operating licences in 2021
• Established defence support industry-sharing natural
synergies with the space sector
• Research capability and expertise in earth observation,
particularly in relation to environmental and bushfire
monitoring and management

• Build on areas of cooperation outlined in
the MoU between the Australian Space Agency
and Territory Government
• Leverage the space industry as an enabler for
regional growth
• Encourage greater coordination between industry
and academia to ensure the industry’s future human
capital needs will be met
• Support closer collaboration between the space sector
and key Territory industries, including agriculture,
mining and oil and gas
• Deepen the involvement of Aboriginal corporations
and people
• Support development of an Alice Springs
space industry precinct

• Established information and communications technology
infrastructure, bolstered by Terabit Territory

• Leverage the Territory’s upstream capabilities
to develop value added services

• Efficient and effective project facilitation services
that support space industry investment and project
development in the Territory

• Leverage Australian Government support for
Territory-based space projects

• Proximity to Asia and availability of competitive sites for
space infrastructure

French space agency CNES in Alice Springs during its 2017
stratospheric ballooning campaign. Credit: CNES
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Strategic opportunities
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• Nurture the Territory’s burgeoning advanced
manufacturing capability

Existing Territory
space infrastructure

NHULUNBUY

DARWIN

JABIRU

PINE CREEK

Advanced
Manufacturing
Alliance

Arnhem
Space
Centre

KATHERINE

North Australian Satellite
Validation Facility
Humpty Doo
Transmitting
Station
Shoal Bay
Receiving
Station

RAAF Base
Tindal

Bureau of
Meterology Middle
Point Ground Station

AuScope
VLBI Radio
Telescope

Speedcast
International VSAT
Ground Station
OneWeb NT
Gateway Station

TENNANT CREEK

Jindalee
Operational
Radar Network
ALICE SPRINGS

Viasat Real-Time
Earth Ground Station
Geoscience
Australia
Ground
Station
Joint
Defence
Facility
Pine Gap

ArianeGroup
GEOTracker
Alice
Springs
Ballooning
Facility

TERRITORY SPACE STRATEGY
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Priority sectors

Ocean clouds seen from space

The Territory
Government is
committed to
accelerating the growth
of its space industry
where the Territory
has clear competitive
advantage.
This includes:
SPACE LAUNCH
HIGH ALTITUDE
PSEUDO-SATELLITES
GROUND STATIONS

SPACE LAUNCH
The Australian launch market is estimated
to be worth up to US$930 million over
the 10-year period to 2033, according
to an independent report commissioned
by Austrade9. Growing demand for
space-enabled services and reduced
launch costs have triggered a raft of new
entrants across the launch value chain.
The establishment of Australian launch
capabilities will have a catalytic effect on
the broader Australian space industry.
The potential total economic impact of the
development of both launch sites and launch
vehicle capability in Australia is calculated to
be up to US$2 billion by 2033, when indirect
and induced benefits are incorporated.

Access to space is increasingly important
from a sovereign capability and national
security perspective. Growing reliance on
space-enabled services and an increasingly
uncertain geopolitical environment are
driving countries around the world to
develop responsive space launch capability.
There is a growing trend towards private
launch providers that facilitate greater
flexibility for launches.

EARTH OBSERVATION
Design

Manufacturing and integration

R&D launcher
Subsystems
Launcher Transportation
manufacturing assembly, to launch site
Simulation
and testing integration
qualiﬁcation
and testing
Mission analysis

Launcher
design

Subsystem
factories

Launcher
factory

Launch campaign
Launcher ﬁnal Pre-launch
assembly,
operations
integration and
testing Payload
preparation

LAUNCH

Space operations
Launcher Satellite Arrival Calibration Satellite
tracking release to ﬁnal
and
operation
Veriﬁcation
orbit validation
SUB-SEGMENTS

Launch
site

Launch service provider

9
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Satellite manufacturer

Australia Space Launch Assessment, Euroconsult, September 2019, p 60

Satellite
operator

Territory launch capability
Equatorial Launch Australia is developing
the Arnhem Space Centre near
Nhulunbuy. The facility will initially be
equipped with 3 launch pads and will
service domestic and international
customers from the commercial,
research and government sectors.
The Arnhem Space Centre is being
developed in partnership with local
Traditional Owner business Gumatj
Corporation, and will provide local jobs
and inspire the local community.
Arnhem Space Centre’s first customer
will be NASA. The US space agency
plans to conduct a sub-orbital launch
campaign from the facility in 2022 –
their first from a non-US launch facility.

Site development and supply chain
opportunities likely to emerge in the
Nhulunbuy region around the Arnhem
Space Centre include:
• construction and facility maintenance
services (short-term)
• launch campaign logistic services
(accommodation, hospitality,
transport, logistics and security
services) (short-term)
• rocket and payload componentry
testing and evaluation services
(short to medium-term)
• tourism and edu-tourism experiences
(medium-term)
• tracking and telemetry (medium-term)

• ground stations (medium to long-term)
• propellant production (long-term)
• launch vehicle development,
potentially through techniques such
as 3D printing (long-term).

“You’re going to
see a continual drive
of increased launch
frequency and easier
access.”
Peter Beck,
CEO and Founder, Rocket Lab

• education and training (medium-term)

CASE STUDY: ARNHEM SPACE CENTRE
The Arnhem Space Centre is the
world’s only equatorial, launch-ondemand commercial spaceport.
Equatorial Launch Australia is a space
infrastructure and service company,
supporting the launch and recovery
of vehicles and payloads flown to
and from space, initially servicing
sub-orbital rocket launch services,
then low earth orbit (LEO), medium
earth orbit (MEO), highly elliptical
earth orbit (HEO) and geostationary
orbit (GEO) rocket services.

NASA is undertaking a sounding
rocket campaign from the
Arnhem Centre in mid-2022.
Having the facility designed to
meet NASA’s requirements will
make the Arnhem Space Centre
very appealing to other commercial
launch customers. Equatorial
Launch Australia can also develop
customised infrastructure to suit the
specific needs of launch companies.

One of SPEE3D’s 3D metal printers.
Credit: SPEE3D.

CASE STUDY: SPEE3D’S ROCKET
ENGINE MANUFACTURING
Territory company SPEE3D is
pioneering development of
a revolutionary new low-cost
process of mass producing
metal 3D-printed rocket
engines for the Australian and
international markets.
The company has developed a
method of printing a previously
uneconomic top tier material for
rocket engine nozzles – a high
strength high temperature copper
alloy – that is both low cost and
highly efficient.

Arnhem Space Centre during construction. Credit: Equatorial Launch Australia

In 2021, the Australian Government’s
Modern Manufacturing Initiative
awarded SPEE3D a $1.5 million
grant, with additional financial
support from the Territory
Government, to commercialise its
technology for the national and
international market.

TERRITORY SPACE STRATEGY
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The 2015 pre-dawn launch of a stratospheric balloon by Japan’s national space agency JAXA. Credit: JAXA/Yukihiko Matsuzaka

“HAPS provide
affordable, persistent,
local satellite-like
services. They will
revolutionise the
way we are able to
manage… earth
observation and
communications
missions around
the world.”
Evert Dudok, Executive Vice
President, Airbus Defence Space

HIGH ALTITUDE PSEUDO-SATELLITES
HAPS operate in between the space
occupied by drones below and satellites
above. Highly flexible and relatively low
cost, HAPS – high altitude unmanned
aerial vehicles (UAVs), balloons and
airships – are able to remain in the air
for months at a time.
The stratosphere offers benefits of
significantly lower launch and recovery
cost, and more payload flexibility
compared to capital intensive satellites
in geostationary or low earth orbit.
It also enables longer flight duration
than airplanes/ drones, making
HAPS ideal for targeted earth
observation missions or for extending
communications coverage.
Therefore, HAPS operators see an
enormous opportunity to disrupt the
A$3 billion satellite segment of the
earth observation (EO) market as well
as the $4.4 billion drone service market,
both of which are steadily growing.10
While it’s still early days, Northern Sky
research predicts the HAPS market will
be a $5 billion industry by 2029.11

10
11
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HAPS are able to stay airborne
for sustained periods due to their
lightweight design and use of solar
energy technology. While the industry
is in its infancy, it’s dominated by
heavy hitters known for pushing
the boundaries of technology and
innovation, including Boeing, Airbus,
Thales Group and World View.
The current primary functions
of HAPS are:
• telecommunications
• high resolution earth observation
• surveillance
• weather prediction and modelling
• affordable space componentry
testing, development and
qualification.
Potential further applications are vast
and include disaster management,
border surveillance and asset
management. The technology has
the potential to be a major disruptor
in the space industry, with the total
addressable market estimated at
billions of dollars.

The Stratosphere: Higher altitude higher ambitions, Loon, 2020, p. 7
Turbulence in the stratosphere: the state of HAPS post-Loon, Data Center Dynamics, Sep 2021

EARTH
SURFACE

LOW
ATMOSPHERE

STRATOSPHERE
20KM

LOW EARTH ORBIT
500+KM

PLANES

HAPS AND
STRATOSPHERIC
BALLOONS

SATELLITES

GEOSTATIONARY
35,786KM

SATELLITES

Source: Alphabet Loon.

“We applaud the Northern Territory Government’s
efforts to facilitate HAPS technology development and
access to the stratosphere. We note NT’s conducive
weather conditions, close proximity to Asian markets
and convenient access to Latin America and Africa.
We also recognise that the Northern Territory has
a long and distinguished history of innovation and
research and development, promoting the growing
HAPS industry and their applications.”
Ken Riordan, President, HAPS Alliance

Territory HAPS capability
The Territory has long been an ideal
location for HAPS, hosting NASA’s
ballooning facility since the early 1970s.
Managed by CSIRO and operated by
the University of New South Wales,
the Alice Springs Ballooning Facility
has hosted NASA and other
international space agencies conducting
stratospheric ballooning campaigns for
decades. An individual campaign can
contribute as much as $3-5 million to
the Alice Springs economy.
NASA chose Alice Springs as it offers
an ideal vantage point to observe the
galaxy, has favourable wind conditions,
and its remote location allows for easy
recovery of the balloons following
their descent to land. A number of

international HAPS companies have also
identified the Territory’s competitive
advantages for HAPS launch and recovery.
Alice Springs, in particular, has emerged
as an ideal location for HAPS due to:
• its central position
• ideal weather providing year-round
launchability
• the ability to reach key markets
while avoiding no-fly zones
• short transit times to reach
Latin America, Asia and Africa
• availability of land suitable for the
development of a HAPS launch and
manufacturing operations

The Territory Government recognises
the potential of Alice Springs as the
headquarters for HAPS launch, research
and development in the southern
hemisphere, as outlined in the Territory
Economic Reconstruction Commission’s
Final Report. This could be realised by
collaborating with HAPS operators,
HAPS Alliance, and the Australian and
international research community to
grow a thriving HAPS ecosystem in the
Territory over the medium to long term.
Key opportunities expected to emerge
as Alice Springs develops its HAPS
industry include:
• facilities maintenance
(short-term/ongoing)
• launch campaign logistics services
including accommodation,
hospitality, transport, logistics
and security (short-term/ongoing)
• manufacturing
(medium to long-term)
• launch site construction
(medium to long-term)
• education and training
(medium to long-term)
• tourism and edu-tourism experiences
(medium to long-term).

• ease of recoverability/multiple
landing zones
• suitability for research and
development launches.
TERRITORY SPACE STRATEGY
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CASE STUDY: WORLD VIEW’S LAUNCH FACILITY
US-headquartered World View is a leader in the emerging HAPS industry, delivering both processed and raw earth
observation data and imagery products to commercial and government customers, collected via its Stratollite
ballooning platform.
World View plans to establish its southern hemisphere launch facility in Alice Springs, with further plans for
local manufacturing within the first 5 years of operation. Additionally, the company has recently announced its
intentions to establish space tourism experiences around the globe, including in Australia, with the Territory being
considered for its tourism spaceport. World View intends to be the first business in the world to take customers to
the edge of space under the buoyant power of a stratospheric balloon.

One of World View’s stratollites floating in the stratosphere. Credit: World View
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GROUND STATIONS
Space segment

Ground stations are crucial to the space
industry supply chain due to their enabling
role in transmitting and receiving satellite data.
(e.g.: communication, navigation and earth observation data).

Tracking
and commands

Raw data

Ground segment
Growing demand for data-hungry
space-enabled services is driving
increased deployment of satellites
and small satellite constellations that
require ground stations to downlink
their data. Small satellites orbit the
Earth at such speeds that they may
only have 20 minutes communicating
with any one ground station.14
Therefore, maximising their value
requires ownership of, or access to,
a global network of geographically
diverse ground stations. Demand in
the ground segment is forecast to
grow by a compound annual growth
rate of 7% over 2020 to 2024, with the
Territory well positioned to benefit.15
Building, operating and maintaining
ground systems requires significant
investment and expertise, and involves
obtaining required regulatory approvals.
Ground stations communicate
with satellites on a variety of radio
frequencies or spectrums. Spectrum
licences are required for both the

ground segment (from the regulator
in the jurisdiction where the ground
station is located) and the space
segment (from the International
Telecommunications Union).
Traditionally, satellite operators have
partnered with a dedicated ground
station industry provider and paid
a premium price on a relatively
long-term contract. But in response
to the New Space revolution, a new
business model has emerged called
ground station as a service (GSaaS),
which better suits modern satellite
operators with shorter mission lifecycles
and leaner budgets. The GSaaS model
is flexible to the satellite operator’s
needs, offering their services via ‘pay as
you go’ or subscription models. It also
allows the operator to focus on their
core competency rather than invest in
expensive ground infrastructure and
rapidly augment their existing ground
network in accordance with demand.16

Data processing centre

INFORMATION

Value added products

INFORMATION

End User

GROUND STATION VALUE CHAIN13
Upstream

Midstream

Downstream

Ground station development

Ground station operation

Data storage

Data system development

Remote satellite/spacecraft operation

Data pre-processing

Ground networks

Signal downlinking

Services based on data analysis

The Stratosphere: Higher altitude higher ambitions, Loon, 2020, p 3
Market perspectives of a Ground Segment as a Service (GSaaS), PricewaterhouseCoopers, October 2020, p 6
14
Satellite ground station as a service providers, satsearch, September 2019
15
Outlook into the Worldwide Ground Station Equipment Industry to 2024, Research and Markets, April 2020
16
Market perspectives of a Ground Segment as a Service (GSaaS), PricewaterhouseCoopers, October 2020, p 7 to 9
12
13
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Territory ground
station capability
The Territory’s clear skies, low light
pollution and fibre internet network
are driving investment in Territory
ground station infrastructure.
Central Australia’s advantages include
horizon to horizon visibility ideal
for coverage of the entirety of the
Australian continent, radio quiet
with minimal interference, licensing
availability for frequently used
spectrums, and particularly dry weather
with infrequent rainfall, ensuring
longevity of infrastructure.

The Top End region is also
emerging as a hub for ground
station infrastructure. Australian
multinational Speedcast has a ground
station in Darwin, while the Bureau of
Meteorology has two ground station
facilities. These primarily downlink
data for the bureau’s weather
prediction models, but occasionally
provide support for international
space missions, including a SpaceX
launch in 2019.

Key opportunities expected to emerge
as a result of ground station investment
in the Top End and Alice Springs include:
• site construction (short to medium-term)
• facilities maintenance
(short-term and ongoing)
• calibration and validation sites
(medium-term)
• data processing and analytics
(medium-term)
• industry/end user-specific value added
products such as AgTech products or
services (medium to long-term).

CASE STUDY: CFAT SATELLITE ENTERPRISES SPACE PRECINCT

OneWeb’s Territory gateway will
look similar to its complex in Norway
(Pictured). Credit: OneWeb

CASE STUDY: ONEWEB’S
GROUND STATION INVESTMENT
OneWeb has chosen Darwin
as the location for one of its
3 Australian gateway ground
stations. The company, owned
by a consortium comprising
the UK Government and Indian
telecoms company Bhartia Global,
has plans for a constellation of
650 satellites orbiting Earth by
2022, with a goal of providing
communications services to
underserved communities.
The Darwin gateway site is
being developed in partnership
with Telstra and will host
14 antennas, each 4.5m high.
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The Centre for Appropriate
Technology’s subsidiary CfAT
Satellite Enterprises is Australia’s
first and only Aboriginal-owned
and operated ground segment
service provider. Through its 2
wholly owned and Viasat-leased
quad band 7.3m antennas, CfAT
Satellite Enterprises provides
southern hemisphere access to
low earth orbit, medium earth
orbit, and geosynchronous earth
orbit space missions.

CfAT Satellite Enterprises has
established a space industry precinct
in Alice Springs. An emerging national
ground station hub, the precinct hosts
the facilities of Geoscience Australia,
European space company ArianeGroup
and US multinational Viasat.
CfAT Satellite Enterprises is highly
skilled in the installation and
maintenance of ground station
facilities, and the ideal partner for any
operator considering a new ground
station facility in central Australia.

Geoscience Australia’s Alice Springs ground
station. Credit Geoscience Australia.

EARTH OBSERVATION
Earth observation (EO) data is currently
worth $29 billion to the Australian
economy and a massive $543 billion
to Asia-Pacific Economic Cooperation
(APEC) economies, according to a
2019 report commissioned by the
Australian Government.17 This figure is
forecast to balloon to $96 billion for the
Australian economy and $2 trillion to
the APEC economies by 2030, indicating
that Australia and the Asia-Pacific region
are only now scratching the surface of
EO’s potential.

This has been formalised through a
multitude of bilateral agreements,
partnerships and collaborations led
predominantly by key Australian
Government agencies CSIRO, Geoscience
Australia and the Bureau of Meteorology.
Underlining the international
collaboration that forms the global
observing system has been a commitment
to provide the raw data openly and freely,
in recognition that its provision comes at
minimal extra cost and delivers significant
public benefits.18

Defined as the collection, analysis
and interpretation of information
on the Earth’s natural systems,
EO data is collected via satellites and,
increasingly, drones, and is retrieved
via ground stations, stored and then
used in a variety of applications that
inform decision making by industry,
government, academia and other
end users.

Spared the capital costs involved
in building and launching satellites,
Australia’s public EO spend has been
directed to the downstream and
value-adding segments of the value chain,
with a strong focus on EO data processing
and analytics, and the development of
tailored EO-powered products.

Due to the historically prohibitive
cost to build and launch satellites,
Australia has traditionally relied on
its international partners – the United
States, Europe, Korea, Japan and China
among others – to collect its its EO data.

One key example is the
Australian-developed Open Data Cube,
an open source EO software platform
that aims to provide the tools to manage
vast amounts of data and to widen its
accessibility and use globally. Australia
also contributes through supporting the
calibration and validation of EO data,

availability of ground station capacity
and other in-kind contributions.
This free access to the underlying
EO data, together with technological
advances and falling costs, has fuelled
a small but growing commercial EO
sector in Australia. These companies
are focused on developing applications
and solutions to challenges across a host
of industries, and are instrumental in
translating the data into a workable
form for end users.
As EO data has become increasingly
embedded in the Australian economy,
concern has grown about the sovereign
risk involved in Australia’s dependence
on the international community for its
supply of earth observation data. This
has prompted vigorous discussion about
how Australia could develop sovereign
capability and increase the contribution
to the global observing system, with
possible avenues, such as a small satellite
program, being considered.19

The earth observation data value chain

Collection

Retrieval

Storage

Analysis

Tailoring

Owning/operating
satellite assets

Operating satellite
ground station

Data storage

Turning satellite
images into
meaningful insights

Customising insights
for distribution

Source: Deloitte Access Economics.

17
Current and future value of earth and marine observing to the Asia-Pacific region, Australian Government and AsiaPacific Economic Cooperation, November 2019
18
Economic study into an Australian continuous launch small satellite program for Earth observation, Deloitte, 2021
19
Economic study into an Australian continuous launch small satellite program for Earth observation, Deloitte, 2021
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Coast near Darwin. Northern Territory of Australia

Calibrating and validating
EO data
Calibration and validation (CalVal) of
EO data ensures that the insights and
industry solutions it powers for industry,
government and national security can be
relied upon.
Australia is already a key provider of
CalVal services to the domestic and
international space communities,
leveraging its diverse range of
environments to ensure satellite sensors,
data and products are functioning
as intended.
A recent paper commissioned by
Geoscience Australia – AusCalVal:
Establishing Australia as a global leader
in delivering quality assured satellite
earth observation data – has identified
that the currently decentralised nature
of CalVal facilities has resulted in a
patchwork of ad hoc sites developed
for very specific missions or purposes.
The report makes the case for a more
centrally planned and coordinated
approach to CalVal, supported by a
renewed investment program to deliver
economic growth, new jobs and skills,
data supply assurance and to support
data sovereignty.20
While Australia’s existing EO
infrastructure is world-class, there is
significant opportunity to expand our
footprint in this space to provide wider
quality assurance to a greater number
of satellites and products. This includes
the potential for a dedicated space park
in the Alice Springs region, which could
be home to a variety of new and existing
CalVal facilities, as well as an aquatic
calibration target in Darwin Harbour.21
20
21

22

CASE STUDY: MAITEC’S NORTH
AUSTRALIAN SATELLITE
VALIDATION FACILITY
In 2021, Territory company
Maitec established the North
Australian Satellite Validation
Facility in Litchfield National Park,
approximately 80 kilometres south
of Darwin, in partnership with
ACRI-ST, the European Commission,
European and German space
agencies, and universities of
Southhampton and Valencia.
The site’s proximity to the equator
makes it ideal to support EO
satellite missions in polar and near
equatorial orbits. The location’s
tropical climate and wet/dry season
fuel a highly dynamic atmosphere
and surface conditions and, with
relatively low cloud cover, ensure
high observation frequencies for
optical satellite sensors.
The site is permanently equipped
with a variety of instruments
to measure soil moisture and
temperature, understorey and
canopy cover and leaf area
index, with plans to expand this
suite further in the near future.
Measurement campaigns are
regularly undertaken using a variety
of imaging instruments mounted
on remotely piloted aerial systems
(RPAS) to capture top-of-canopy
reflectance, surface temperature
and 3D vegetation structure,
among other details.

Instruments on site at the North Australian
Satellite Validation Facility
Credit: Maitec.

AusCalVal: Establishing Australia as a global leader in delivering quality assured satellite earth observation data, FrontierSI, May 2021
AusCalVal: Establishing Australia as a global leader in delivering quality assured satellite earth observation data, FrontierSI, May 2021
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Territory earth observation
capability

Not
Mapped

The Territory plays an important role
in the Australian and international
ecosystem, hosting key ground station
and CalVal infrastructure.
Geoscience Australia’s Alice Springs
ground station regularly downlinks
raw EO data directly from Landsat 7,
Landsat 8, NOAA, Terra, Aqua, and Suomi
NPP satellites, which forms the foundation
for development of key EO products and
solutions.22 Additionally, one of 3 ground
stations that forms the national AuScope
Very Long Baseline Inferometry array is
located in the town of Katherine, and
underpins all space-based observation,
navigation and timing applications in
Australia.23 Also, Bureau of Meteorology’s
Middle Point and Shoal Bay ground
stations downlink EO data used in its
weather prediction models.
Downstream EO capability in the Territory
is concentrated in the public and academic
sectors. Australian Government agencies
CSIRO and the Bureau of Meteorology,
together with the Territory Government
and Charles Darwin University, have
significant EO capability, particularly
in environmental, land and disaster
management.
Earth observation will play an increasingly
larger role in the Territory, with EO-powered
solutions looking to address some of the
most significant local challenges. A recent
collaboration between CSIRO, Charles
Darwin University and the University
of Western Australia highlights EO’s
potential.
The collaboration developed a technique
to detect and prioritise gamba grass, an
invasive weed that poses a significant
threat to Australia’s biodiversity and also
increases fire risk, for management using
EO data and machine learning.24
Clearly, there is a significant role for
EO solutions to play in solving Territory
problems. The Territory Economic
Reconstruction Commission’s Final Report
highlighted the need to work with industry
to drive adoption of EO-driven solutions in
key Territory industries, and to demonstrate
how the technology can deliver productivity
and efficiency improvement.

79% Mapped

NAFI burnt area mapping covers over six million
square kilometres (79% of Australia).

CASE STUDY: NORTH AUSTRALIAN FIRE INFORMATION SERVICE
“This is a proven, near real time
fire tracking tool used extensively
by many different land managers.
The cattle industry uses it to help
protect livestock, fodder and
infrastructure, saving it millions of
dollars a year. Traditional Owners
use it to help manage Country.”
Hon David Littleproud MP,
Minister for Agriculture, Drought
and Emergency Management.25
Launched in 2004, the North
Australian Fire Information Service
(NAFI) has been instrumental
in managing and controlling
the spread of fires in Northern
Australia. NAFI collates bushfire
information such as hotspots
(fire locations), recently burnt
country (fire scars), and fire
history. The fire scar mapping is
sourced from the Darwin Centre
for Bushfire Research at Charles
Darwin University. This fire scar and
hotspot information is based on
NASA satellite images sourced from
a combination of ground stations
around Australia and processed by
Landgate and Geoscience Australia.
NAFI contributes to the generation
of significant economic benefits to
northern Australia through better
protection of infrastructure and

property from fire, and via more
effective and streamlined use of
resources in fire control. Prominent
cattle industry companies and
associations have said it is a crucial
tool that saves the industry millions
of dollars per year.
Troy Setter, CEO of the
Consolidated Pastoral Company
– one of Australia’s largest cattle
companies – said the industry
would be “totally lost without it,”
while the Northern Territory
Cattleman’s Association told the
Bushfire Royal Commission that
it was a vital tool to the cattle
industry that should be adopted
nationally.26
In addition to pastoralists, NAFI is
also a crucial tool for Aboriginal
land managers and ranger groups
in securing carbon credits via
savannah burning projects.
Early dry season burning has
numerous environmental and
safety benefits and the carbon
credits earned from this activity
are currently worth around
$20 million a year, with significantly
greater value generated in
the form of indirect social and
economic benefits.

Capabilities webpage, Geoscience Australia
Overview of Territory space infrastructure, Northern Territory Government
24
Machine learning helps to map invasive gamba grass from high-resolution satellite imagery, CSIRO, November 2020
25
Joint media release with the Hon. Angus Taylor MP – Online fire management service a hotspot for funding, Hon David Littleproud MP, Australian Government, June 2020
26
https://www.abc.net.au/news/rural/2020-04-29/nafi-fire-fighting-tool-under-funding-cloud/12193210
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Role of space
in other industries

Overview

Territory case studies

Both traditional and new industries
are increasingly reliant on
space-enabled services and products
to function efficiently. From mining
and agriculture to transportation,
aviation and manufacturing,
space technology is becoming
fundamental to business operations
and productivity increases. As an
indication of the rapid growth
expected, earth observation data
is already worth $29 billion to
Australia’s economy, but has the
potential to increase to $101 billion
by 2030.27

Mining

Agriculture

Space technology has a key role to
play in creating efficiencies across the
mining life cycle. Whether in improving
mining operations through automation,
or protecting the local environment
through remote environmental
monitoring, space-related technology
is contributing to a more productive
and safer mining industry.

Led by the National Farmers Federation,
Australia has a national goal of growing
its agriculture sector into a $100 billion
industry by 2030.29 Achieving this will
require the use of space-enabled tools
that provide greater agronomic insight,
from earth observation platforms to
remote control systems, autonomous
vehicles and predictive weather
modelling, among others.

In 2018, the Australian Government
announced funding of $260 million
to upgrade Australia’s satellite
technology. Included in the package
was a $224 million upgrade to
Australia’s national positioning
infrastructure (NPI)28. This will
improve GPS accuracy to as much
as 3cm, and promises to be a game
changer for space-enabled businesses
such as precision agriculture and
intelligent transport systems.

Earth observation is becoming an
especially important tool during the
exploration phase of the mining life
cycle. New mineral maps compiled
from satellite data provide information
on the Territory’s geology that is more
accurate and detailed than ever before.
This allows exploration geologists to
screen large remote areas for mineral
potential, thereby streamlining the
exploration process, minimising costs,
and limiting physical labour-intensive
exploration to areas with the most
potential.

Current and future value of earth and marine observing to the Asia-Pacific region, Australian
Government and Asia-Pacific Economic Cooperation, November 2019
28
CEO Statement on Budget 2018-19, Geoscience Australia, May 2018
29
PM bullish about farming production growth, Canberra Times, October 2019
30
A national vision for digital agriculture, Mick Keogh, Deputy Chair of the ACCC, September 2019
31
Northern Australia Communications Analysis, CRC for Northern Australia, March 2020 p 68
27
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Recent Australian Government research
estimated that the deployment of
digital agriculture technologies could
add an additional $20.3 billion in value
nationally. This would equate to an
additional 20-25% gross value per
annum to agricultural production.30
A recent study by the Cooperative
Research Centre for Northern Australia
found that the key technologies of
interest to farmers were soil moisture,
sensors/irrigation management,
walk-over weigh bridges, security/
monitoring cameras, remote
weather monitoring, stock tracking/
virtual fencing, staff safety tracking
and communications beyond the
farmhouse.31

Disaster

Mitigation

Preparedness

Response

Recovery

Drought

• Risk modelling
vulnerability analysis

• Weather forecasting

• Monitoring vegetation

• Vegetation monitoring

• Damage assessment

• Informing drought
mitigation

• Land and water
management planning

• Crop water
requirement mapping
• Early warning

Bushfires

• Mapping fire-prone
areas

• Fire detection

• Monitoring fuel load

• Predicting spread/
direction of fire

• Risk modelling

• Early warning

• Coordinating fire
fighting efforts

• Damage assessment

• Weather conditions

• Air quality

• Lightning detection

• Vegetation recovery

• Water quantity

How earth observation can support management of natural disasters.32

Fire and disaster management
Australia’s devastating 2019-20 bushfire
season brought into sharp relief the
need for more effective and efficient
disaster avoidance, mitigation and
response strategies. Consequently,
the Australian Government tasked the
Australian Space Agency to work
with CSIRO, Geoscience Australia and
the Bureau of Meteorology to examine
how earth observation resources can
“better support bushfire preparedness,
response and resilience in the future.”

Space tourism

One of Station Innovation’s EcoSATs. Credit: Station Innovation

CASE STUDY: STATION INNOVATION
Station Innovation is a home-grown
Territory company specialising in
remote managing and monitoring
solutions for the agriculture industry
using its EcoSAT technology.

associated with current conventional
radio telemetry, EcoSAT integrates
ground to satellite to web platform/
map integrated into
a single usable system.

EcoSAT is a satellite/4G
communication device deployed to
monitor and control remote assets.
Using a computer or mobile device
with a satellite map view of the
property, assets like water bores,
animal traps, cameras, electric fences
and machinery fitted with tracking
devices can be remotely monitored
or controlled. Unrestricted by
terrain, location or other limitations

The technology is supported by iOS
and Android apps that connect to
the monitoring device. The apps
are designed to work as seamlessly
offline as they do online due to patchy
mobile coverage in remote Australia.
The company is now working to make
the device compatible with a broader
range of farming infrastructure,
including pumps, solar boards,
electric fences and more.

The advent of Space 2.0 has propelled
space tourism from a science fiction
pipe dream to a tangible reality. New
Space juggernauts SpaceX, Virgin Galactic,
Boeing and Blue Origin are all developing
transportation platforms that will soon
take passengers on a sub-orbital and
low earth orbit adventure of a lifetime.
In the medium-term, it’s expected that
space tourism operators will look to
establish regional launch hubs to service
local markets. The Territory is ideally
placed to host these facilities as it sits
on the doorstep to Asia, has favourable
weather conditions, and a number of
airports suitable for horizontal launch.
However, for space tourism and human
space flight to become a reality in
Australia, National legislation governing
these activities will first need
to be established.

“We would love one day
to set up an operation in
Australia and to work with
the Australian Government
in making that possible.”
Richard Branson, Founder, Virgin Galactic.33

32
33

Remote sensing for natural disasters: Facts and figures, SciDev, October 2009
Virgin Galactic hopes to launch tourist flights to space by end of 2019, ABC, February 2019
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Emerging job opportunities
and skills requirements
“We need people to know jobs opportunities are not
just for astrophysicists and engineers but also for
our tradies, from electricians to boiler-makers.”
The Hon Karen Andrews, former Minister for Industry,
Science and Technology

The Australian Space Agency’s goal
is to treble space sector jobs from an
estimated 10,000 in 2017 to 30,000
by 2030. These jobs will not only be
for graduates with astrophysics and
advanced engineering degrees. There
will be opportunities for people from
a wide range of disciplines, including
administration, trades, law, marketing,
computing and design, among others.
While there will inevitably be jobs
that are unique to the space sector,
the vast majority will require skills
already used in existing and adjacent
industries. Many of these skills fall under
science, technology, engineering and
mathematics (STEM) disciplines.
Tech skills such as programming,

software development and data
analytics will be crucial to the space
workforce, particularly for downstream
segments such as earth observation.
Therefore, it is crucial that work
to prepare the Territory workforce
proceeds within a broader context of
STEM development and training.

STEM education
Ensuring the Territory’s future
workforce is prepared for tomorrow’s
space industry careers will require a
continued focus on STEM learning at
the primary and secondary level.
Launched in 2018, the Territory
Government’s 5-year STEM in the
Territory Strategy aims to enhance

delivery and increase participation and
engagement in STEM.
The Territory’s Department of Education
is working to drive enthusiasm for, and
adoption of, STEM subjects. As the
Territory’s space industry develops,
further opportunities are expected to
emerge for space to play a greater role
in inspiring Territory students.
The Territory space industry as it exists
today is capital-intensive. While current
workforce demands are modest, further
investment in HAPS and rocket launch
will help stimulate jobs along these
value chains.

Pictured left to right during an Arnhem Space Centre site visit with NASA: Chief Minister Michael Gunner - Northern Territory Government,
Djawa Yunupingu, Chair - Gumatj Corporation, Michael Jones, Chair - Equatorial Launch Australia, and Enrico Palermo, Head - Australian Space Agency.

26

TERRITORY SPACE STRATEGY

Construction of one of Arnhem Space Centre’s launch pads. Credit: Equatorial Launch Australia

Territory space industry employment opportunities
LAUNCH

HAPS/STRATOSPHERIC BALLOONING

GROUND STATIONS

EARTH OBSERVATION

Short-term/ongoing

Short-term/ongoing

Short-term/ongoing

Short-term/ongoing

• Civil contractors and
equipment

• Facilities maintenance

• Civil contractors

• Security staff

• Facilities maintenance

• Software engineering
and development

• Local trades

• Local trades

• Security staff

• suppliers

• Suppliers

• Local trades

• Optical, electronic and
mechanical engineering

• Accommodation and
hospitality

• Logistics
• HAPS retrieval

• Remote operational
technical support

• Data analysis, modelling
and simulation

• Ground transport
services

• Freight operators

• Ground hosting

• Accommodation and hospitality

• Engineering

• Artificial intelligence
systems and algorithms

• Ground transport

• Project management

• Facilities maintenance
• Rangers

• Machine learning systems
and algorithms

• Security staff

• Data quality assurance

• Emergency services

• Drone operation

• Retrieval crew
• Logistics
• Freight operators
• Ground transport
services
Medium/long-term

Medium/long-term

Medium/long-term

Medium/long-term

• Education and training

• Civil contractors

• Education and training

• Tourism

• Advanced manufacturing

• Software engineering
and development

• Industrial/aerospace
engineering

• Research and development
• Payload testing

• Data storage, processing
and associated facilities
maintenance

• Integration and testing
specialists

• Engineering

• Engineering

• Education and training

• Project management

• Rocket and payload
subsystem assembly

• Tourism

• Ground hosting

• Propellant production
and storage

• Space-enabled services
development
• Data analytics
• Remote sensing

• Optical, electronic and
mechanical engineering
• Data analysis, modelling
and simulation
• Artificial intelligence
systems and algorithms
• Machine learning systems
and algorithms
• Data quality assurance
• Drone operation
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Space 2020
strategy achievements
Launched in March
2019, Territory Space
Industry 2020 was a
short-term strategy to
lay the foundation for
the emerging Territory
space industry while
national priorities were
being solidified.
Local school kids welcoming NASA scientists to Nhulunbuy. Credit: Equatorial Launch Australia

Key achievements in the 2 years covered
by the strategy:

• Supporting the development
of Arnhem Space Centre

• Memorandum of Understanding signed
between the Territory Government and
Australian Space Agency

• Facilitating the development
of a precinct for ground stations
in Alice Springs

• Identifying the Territory’s space
capabilities and competitive advantages
against the Australian Space Agency’s
National Civil Space Priority areas

• Contributing to the development of
national space regulation, policy and
programs, including:
Moon to Mars Initiative
-	International Space Investment
Initiative
Draft Rules of Space (Launches and
Returns) Act 2018
-	Cost recovery implementation
statement for fees under the Space
(Launches and Returns) Act 2018

• Attracting and facilitating a strong
pipeline of space industry investment
leads, with 2 projects commencing
operations in 2020

• Strong networks and relationships
established with a range of domestic
and international space industry bodies,
• Representing the Territory space
government agencies and organisations
industry at 4 international and 2
domestic trade and investment events

Arnhem Space Centre. Credit: Equatorial Launch Australia
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• Building public awareness and
enthusiasm for the Territory space
industry through:
5 Territory space forums
-	NASA scientist visits to
22 schools and approximately
5,000 students
-	public forums about NASA’s
Lucy mission
-	NT Health making two
submissions to the National
Gravity Challenge.

Alignment with other
strategies and initiatives

The Territory Space Strategy 2022-2026
aligns with the following Territory and
national strategies:

Local
• Digital Territory Strategy regarding
downstream data collection,
interpretation and fibre optic
cable upgrades
• STEM in the Territory Strategy
2018-2022 to increase student STEM
ability, engagement, participation
and aspiration
• Territory Economic Reconstruction
Commission’s Final Report with
a focus on attracting private
investment, value-added industries
and access to markets.

National
• Australian Space Agency’s Civil
Space Strategy 2019-2028 and
supporting roadmaps
• CSIRO’s Space Roadmap.

Night sky at Watarrka National Park. Photo credit: Tourism NT/Paddy Pallin
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Anticipated changes to the
operating environment during
the life of the strategy

Night sky over Watarrka National Park. Photo credit: Tourism NT/Matt Glastonbury

“Access to space is critical
to Australia’s security and
why Defence is enhancing
its investment in space
capabilities.”
2020 Force Structure Plan,
Australian Department of Defence.36

Increased demand
from Defence
The 2020 Defence Strategic Update
and associated Force Structure
Plan have formally recognised the
importance of space as a strategic
domain of defence capability.
With an investment valued at
approximately $7 billion over the
next decade, Defence aims to
improve its resilience and self-reliance
and enhance Australia’s sovereign
space-dependent capabilities, including
communications satellite and ground
stations. This sentiment was echoed
in the Department of Defence’s Space
Technologies Insights Paper, which
stated that the “growing need for
operational-level space infrastructure
[by Defence] may drive demand for
a responsive launch capability.”
Defence’s increased reliance on space
capabilities for military operations and
real-time data decision-making will

provide opportunities for Australian
companies. Defence has identified
HAPS as technology that could be
employed to support responses to
natural disasters or to support field
activities in areas lacking infrastructure,
such as remote areas or the middle of
the ocean.
Increasingly, Australian space businesses
are delivering products and services that
are ‘dual-use’, meaning they support
defence as well as civil capabilities.
The Defence Industrial Capability Plan
identifies space-based intelligence and
surveillance as priority areas to enhance
sovereign capabilities.

Improved digital
connectivity
Our vision is for the Territory to become
Northern Australia’s most advanced
digital economy and Australia’s digital
gateway to Asia and beyond.

2020 Force Structure Plan, Australian Department of Defence, July 2020, p 61
Space Technologies Insights Paper, Australian Department of Defence, p 34
36
Space Factsheet, Australian Department of Defence, July 2020
37
Space Technologies Insights Paper, Australian Department of Defence, p 52
38
State of Space Report, Australian Government Space Coordination Committee, September 2020, p 42
39
Defence Industrial Capability plan 2018, Australian Department of Defence, April 2018, p 135
40
Speech to Developing North Australia Conference, Vocus, August 2021
34
35
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Tokyo then Oregon

United States
Los Angeles

Guam

Hawaii and
Los Angeles
Medan
Singapore
Batam

Jakarta

Timor-Leste
Kupang
Installed network

Darwin

Conﬁrmed extensions to the
Vocus network
Hawaiki Nui cable system
Inligo’s Asia Connect Cable System

Port Hedland

Inligo’s Unite Cable System

Townsville

HyperOne’s network

Brisbane

Planned newtork extension

Gold Coast

Geraldton
Perth

Sydney

Adelaide

Melbourne

Hobart

Invercargill

Current and planned fibre network connection from the Northern Territory, as at January 2022

Improving the Territory’s digital
connectivity with contemporary high
speed, low latency links to Asia and the
rest of Australia is critical to achieving
this vision. These investments will
also support further growth of the
Territory space sector, especially ground
station infrastructure and data-heavy
downstream space industries.

New and upgraded
terrestrial fibre networks
The Territory Government
partnered with leading Australian
telecommunications company Vocus on
an $18 million upgrade the Territory’s
existing fibre optic connections
throughout the Territory and to
Adelaide, Brisbane and Townsville.
This upgrade, dubbed Terabit Territory,
was completed in mid-2021, creating
a 25-fold increase in capacity from the
previous technology. Vocus also intends
to establish Project Horizon, providing
the first direct connection from Darwin
to Perth by late 2022 .
HyperOne is proposing a new
hyperscaled national fibre network
that will significantly boost fibre
capacity across Australia and provide
interconnection points for international
subsea cables. HyperOne intends to
deliver its ‘Northern Spine’ link (from

Darwin to Adelaide) in phase 1 of this
ambitious program, providing valuable
on-and-off ramps to underserved
regions across the Territory.
Inligo has announced its Unite
Cable System that will link its ACC-1
subsea cable to Adelaide-MelbourneCanberra-Sydney. Stage 1 will link
Darwin‑Adelaide, and is planned to
commence construction in 2022. Stage 2
is planned for commencement in 2023.

New subsea cable links
The Territory’s first international subsea
cable, the Darwin-Jakarta-Singapore
(DJSC) will deliver 40 terabits per
second of internet capacity between
Darwin and Singapore by 2023.
The $100 million investment by Vocus
will provide low-latency connectivity
between Australia and Asia.41
In addition, multiple other subsea
cables connecting Darwin to Indonesia,
Singapore, Malaysia, Guam and the USA
are proposed, including:
• Hawaiki Nui – Hawaiki announced in
October 2021, a new link connecting
New Zealand-Australia-SE Asia and
the USA, including a link to Darwin.
Construction of this 22,000km cable
is planned to commence in 2022,
and be ready for service in 2025.

Christchurch
Dunedin

• Asia Connect Cable-1 (ACC-1) – Inligo
announced in January 2022, Darwin’s
third subsea cable link. This cable will
connect Indonesia-Singapore-DiliDarwin-Japan-Guam-West Coast USA.
Construction is planned to commence
in 2022.
• Project Echo – a Google and
Facebook-backed cable connecting
USA to Singapore, with branching
units to Darwin, Palau, Guam,
Indonesia and, possibly, Japan.
• Project Koete – Fibre Expressway‘s
cable linking Darwin, Port Hedland
and Perth to Malaysia via Indonesia
and Singapore
• A link between Darwin and Kupang.

Data centres
Data centres are the backbone of the
new global technology environment,
providing the data storage and retrieval
capacity needed for many modern
industries.
NEXTDC has recently announced its
D1 data centre in the Darwin CBD. This
facility will be operational by mid-2023.
DCI has announced that it had secured
land in Darwin for its DRW01 data
centre. This site is capable of hosting
10MW of IT capacity.
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Key definitions
The space economy
The Territory Government has
adopted the Organisation of Economic
Cooperation and Development’s (OECD)
definition of the space economy as –
“...the full range of activities and the use
of resources that create and provide value
and benefits to human beings in the course
of exploring, understanding, managing and
utilising space. Hence, it includes all public
and private actors involved in developing,
providing and using space-related products
and services, ranging from research and
development, the manufacture and use
of space infrastructure ([such as] ground
stations, launch vehicles and satellites)
to space-enabled applications ([such as]
navigation equipment, satellite phones,
meteorological services etc.) and the
scientific knowledge generated by such
activities. It follows that the space

1

Manufacturing
and core inputs

economy goes well beyond the space sector
itself, since it also comprises the increasingly
pervasive and continually changing impacts
(both quantitative and qualitative) of spacederived products, services and knowledge on
economy and society...”
OECD Handbook on Measuring the Space
Economy.42

The space sector
As defined by the Australian Space
Agency43, the space sector is a subset of
the space economy and consists of all
aspects within the space sector value
chain, which includes:
•

Manufacturing and core inputs
-	Ground segment manufacturing
and services

•	Space operations (e.g transmitting
instructions to satellites and receiving
data; launching satellites and HAPS)
•	Space applications such as producing
the hardware and software for earth
observation imagery, direct to home TV)
•	Enablers
-	Regulation and essential service
delivery (such as regulating launch
safety)
-	Infrastructure and capabilities
(e.g maintaining access to a launch
facility, education and training)
-	Research, development and
engineering (such as research into
new extreme temperature resistant
technologies)

-	Space segment manufacturing
and services (such as satellite
manufacturing)

-	Specialised support services
(such as legal services)

2

3

Space operations

Space applications

such as producing
the hardware and
software for earth
observation
imagery, direct to
home TV

Ground segment
manufacturing
and services

Space segment
manufacturing
and services
such as satellite
manufacturing

such as transmitting instructions to satellites and
receiving data; launching satellites and HAPS

4
Regulation and
essential service
delivery
such as regulating
launch safety

42
43
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Infrastructure
and capabilities
such as maintaining
access to a launch
facility, education
and training

Enablers
Research,
development and
engineering

Specialised
support services
such as legal services

such as research into new
extreme temperature
resistant technologies

OECD Space Forum, OECD Handbook on Measuring the Space Economy, Organisation for Economic Co-operation and Development, Paris, 2012, p 20
Definition of the Australian Space Sector, Australian Space Agency, June 2020, p 5
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CfAT Satellite Enterprises constructs its wholly owned and Viasat-leased
ground station. Credit: Centre for Appropriate Technology.
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Glossary
1. Earth observation: the collection and analysis of data about the Earth’s physical, chemical and biological systems.
The data is used to observe the status and changes in the natural and human environment on Earth. The process of
data collection is referred to as remote sensing, but the term is often used interchangeably with earth observation.
2. Ground stations: facilities equipped with antenna and associated electronic infrastructure, with the ability to transmit
and receive data, track or control satellites and communicate with spacecraft.
3. High altitude pseudo-satellites (HAPS): aircraft that operate in the stratosphere between 15 and 23kms above the Earth.
HAPS is an umbrella term that applies to a variety of different aircraft, including high altitude drones, stratospheric balloons
and airships. HAPS have broadly been developed to carry out a variety of functions traditionally undertaken by satellites,
but primarily earth observation and communications. HAPS can also refer to High Altitude Platform Stations.
4. Orbits:45 an orbit is the gravitational trajectory of an object around a planet, star or moon defined by a combination of its
inclination and altitude. The most commonly used orbits for communications, earth observation and positioning satellites
include low earth orbit (LEO), medium earth orbit (MEO), geosynchronous orbit (GEO) and highly elliptical orbit (HEO).
Orbit inclination

Polar (including
Sun-synchronous orbit)

Equatorial

Inclined

Orbit altitudes

LEO, MEO, HEO

LEO, MEO, GEO

LEO, MEO, HEO

Example uses

Satellites providing
weather tracking,
earth observation and
reconnaissance

Satellites providing
telecommunications and
earth observation

International Space
Station and Europe’s
Galileo constellation of
navigation satellites

5. Remote sensing: the process of obtaining information about an object or geographical area from a distance.
The data is usually collected via remote sensors on satellites or aircraft. The term is frequently used interchangeably
with the term ‘earth observation.’
6. Stratospheric balloons: high altitude balloons frequently equipped with various electronic equipment for the purposes
of scientific research. Recently, a number of private companies have adapted high altitude balloons to provide commercial
earth observation and communication services. They are now considered to be a form of HAPS, and are viewed as a potential
low-cost alternative to launching a satellite.

44
45
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Using High-Altitude Pseudo Satellites as an innovative technology platform for climate measurements, American Geophysical Union, December 2017
Types of Orbits, The Space Foundation, February 2021
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On site at Arnhem Space Centre during construction. Credit: Equatorial Launch Australia.

