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Introduction  

Almost 70 years ago, Australia’s involvement in space activities focused on the Apollo program 

and sounding rocket launches in Woomera. Since then, Australia’s space capabilities have grown, 

with the development of ground stations for space debris tracking and Global Navigation Satellite 

Services (GNSS). To-date, three Australians have been sent to outer space, with Katherine Benell-

Pegg and Meganne Christian set to be the next. All of these astronauts, however, have been trained 

or launched by overseas space programs.1 

Human spaceflight programs (HSF) directly yields significant scientific, technological, medical, and 

environmental advancements for participating nations.2 These include employment generation in 

engineering and advanced manufacturing; expansion in education and training pathways; 

greater opportunities for bilateral and multilateral collaboration, and improved healthcare, 

environmental , and security outcomes.3 

Australia requires a whole-of-government (WoG) approach to the implementation and 

sustainment of a HSF program that recognises the importance of public-private cooperation,4 

international collaboration, and sovereign capability investment. Sustained investment into a HSF 

program has the potential to significantly benefit Australia’s economy and society by igniting 

innovation, supercharging domestic research and development, and inspiring future generations 

of Australians.  
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Methodology and Assumptions 

This paper was written by Astra Program participants who come from diverse educational, cultural 

and professional backgrounds. Over a 4 month period, recommendations were developed based 

on discussions with Subject Matter Experts (SME’s) to discuss the current political, financial, social 

and economic climates in Australian and international space industries. SME’s came from Norton 

Rose Fulbright (NRF), Airbus Defence and Space, the Australian Space Agency (the Agency), and 

Saber Astronautics. Participants reviewed documents including international space treaties, 

inquiry reports, regulatory reform programs and research papers. Benefits, risks, and costs of an 

Australian HSF program were analysed and quantified. 

Topic 1: Investments in Technology and Research 

Australia must prioritise research in areas with land-and-space-based applications to yield 

tangible benefits for Australia's economy and society. As an Australian HSF program will likely be 

unsuccessful without robust public-private cooperation, the government should consider ways to 

commercialise space-based research for industry application.5  

Recommendation 1: The Agency should establish a pipeline for organisations 

to conduct experiments in space and use Australian space-based assets 

The Agency’s astronauts operating on any allied government or commercial space station have 

the opportunity to carry out research useful to both the government and the Australian industry.  

Aside from research already deemed critical by the Agency, any remaining resources that 

astronauts have in space can be allocated to commercially useful research.6 This can be achieved 

by selling use of those research resources that are available to Australian companies. 

Selling Australian astronauts’ time on a space station benefits Australian companies who are 

unable to afford access to current HSF missions. While some companies overseas are able to fund 

their own HSF missions,7 there is no Australian company or government program8 currently able to 

provide this capability domestically.9 Offering access to a microgravity research lab to Australian 

companies enables innovation in critical space sectors, such as medicine and manufacturing. This 

prevents Australian companies from falling behind in key innovative areas. 

Access to an Australian microgravity lab will increase demand and would allow for a greater share 
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of Australia’s HSF spaceflight program to become privately funded. Space commercialisation has 

demonstrated a clear and relatively consistent demand for access to microgravity research 

environments.10 As demand rises and industry pays for a greater share of Australian activity in 

space, as is already happening in the United States,11 pressure on the Australian government will 

reduce to create a more economically sustainable space ecosystem.  

Recommendation 2: The Australian Government, in collaboration with the 

Agency, universities, and Australian space primes, should invest in space 

debris management, medical advancements, and remote mining technology  

Despite adopting technologies to protect space-based critical infrastructure,12 Australia’s space-

based assets  are still prone to collision events from space debris, which present a recognised risk 

to both crewed and uncrewed spaceflight.13 This creates a cost-burden for Government and 

business operators due to the risk of losing the country’s space-based capabilities which have 

already been estimated to AUD $6.4 billion for 2022-2023.14 Reducing the risk posed by space debris 

through HSF assistance would ensure the continued viability of Australia’s infrastructure in space.  

On-orbit refuelling and repairing using recycled materials from space debris have already been 

considered by the National Aeronautics and Space Administration (NASA)15 and the European 

Space Agency (ESA).16 The Australian Government is already investing in a circular economic 

model that is estimated to increase GDP by $23 billion AUD in the next two years and which could 

feasibly be implemented in space.17 Applying this technology in space, assisted by HSF and remote 

operations robotics, has the potential to reduce a well-known risk (i.e. space debris) for space 

operators and businesses. This will provide economic benefits in space manufacturing (including 

cost reductions of nearly 50%)18 whilst extending the lifespan of space technology from 5 years to 

11 years19. The emerging technologies20 arising from utilising the space debris in HSF missions could 

be implemented in Australia’s terrestrial recycling systems (i.e. raw metals) to increase their growth 

revenue.21 The benefits from the space debris recycling22 and on-orbit services will increase 

Australia’s credibility to international markets and improve long-term space capabilities. 

There are also immediate, land-based societal and economic benefits associated with improving 

medical research in space. Investment in space-based medical research such as sun protection, 

air purification and waste and water management, are beneficial to Australians generally. 
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Specifically, improvements to remote robotic surgery including latency23 and scale reduction are 

necessary for the technology to be applied in long-term manned space missions.24 The same 

technological improvements will also make remote surgery accessible to the 28% of Australians 

living in rural areas.25  

The Agency should continue to invest in technologies required for the remote extraction of space 

materials for use in space. Investments such as the Trailblazer program26 utilise Australia’s world-

leading expertise in remote robotic mining.27 Resources extracted in space may eventually be used 

to support long-term manned space missions.28 Australia should not invest in space mining for 

resources to be used on earth as propulsion technology is currently unfeasible for this 

application.29 

It is recommended that the Agency, in collaboration with universities and governmental and non-

governmental organisations, should support the establishment of an HSF program by investing in 

cutting-edge research in space debris management, medicine and research that could increase 

Australia's space export revenue.30  

Topic 2: Politics and International Relations 

To develop a domestic HSF program, it is crucial that Australia reaches out to its international 

partners and engages in technology, knowledge, and labour exchange through negotiation and 

collaboration.  

Recommendation 3: The Australian Government, through the Agency, and in 

collaboration with NRF, should leverage its geographical location and 

capabilities to acquire technologies and expertise for a HSF program.  

The most efficient method of establishing a domestic space sector is partnering with larger 

organisations such as NASA, ESA and JAXA.31 Australia must have domestic capabilities that can be 

shared to gather overseas technologies and knowledge for a domestic HSF program. Australia’s 

favourable geographic location and technical expertise in satellite imagery and communications 

present viable options for negotiating with larger space agencies.32 Australia also remains in a 

unique position to develop the direction and level of involvement in the space industry, and can 

leverage domestic comparative advantage.33 
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Australia’s proximity to the equator offers lift advantage and access to sun synchronous orbits for 

launches. This positions Australia well for satellite communications and control purposes and for 

implementation of space situational awareness (SSA) technologies.34 Using the expertise of 

multinational law firms who have market expertise in procurement and international technology 

partnerships, such as NRF,35 the Agency can work through international bilateral and multilateral 

partnerships and negotiate use of Australian assets, including the unique geographic location. 

Australian companies are making significant strides in developing Australia’s comparative 

advantage and technological capabilities in space. Neumann Space are producing solutions for 

satellite propulsion and space debris management that assist in on-orbit recycling and 

establishing a circular economy system in space.36 Myriota have developed low Earth orbit nano 

satellites that provide Internet of Things services to millions of users, while also greatly reducing 

ground costs.37 Leveraging technologies like these prove that Australia has space and production 

capabilities of real utility and value to the global space industry. Investment in the technologies 

outlined in Recommendation 2 will provide Australia with further technological capabilities, 

incentivising collaboration with other space-capable nations. 

Recommendation 4: The Australian Government, in collaboration with NRF, 

should seek partnerships with countries in the Indo-Pacific region to further 

establish economic and political ties 

The Indo-Pacific region represents an immense opportunity for Australia to develop HSF 

capabilities. Australia, as a partner of the Indo-Pacific,38 can act as a hub for knowledge and labour 

exchange between countries. This enables Australia to facilitate a pathway for other established 

space-capable nations to collaborate with the Indo-Pacific. 

Multiple Indo-Pacific countries, including Malaysia, New Zealand, the Philippines, Singapore, and 

Vietnam, have announced plans to begin developing space technologies.39 Some of these 

governments, such as Indonesia, plan to be able to launch sovereign satellites by 2040.40 Forming 

economic and political partnerships with these nations while their space industries are in their 

infancy would provide Australia with an opportunity to develop regional growth in the Indo-Pacific. 

This would strengthen this region on the international stage and obtain pathways for knowledge 

and technological exchange.  
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Australia should advance the Association of Space Entrepreneurs in the Indo Pacific (ASEIP) 

initiative, a proposed arrangement to boost scientific and business cooperation between Indo-

Pacific countries.41 To fully develop the legal and political framework that this collaboration would 

entail, it is essential that the Australian Government work with firms such as NRF. As a multinational 

law firm with offices in countries in the Indo-Pacific,42 NRF offers the capability to provide important 

contextual information regarding the economic and legal landscapes in these countries. 

Australia’s investment in Indo-Pacific relationships and the ASEIP is essential in developing a 

domestic HSF program and providing an exchange of technology and knowledge. 

Topic 3: Education and Astronaut Training  

Investing in education is investing in societal growth. New vocational education pathways are 

required to expand the certifications currently available and ensure all current and future industry 

space investments are sustainable through a qualified workforce, laying the groundwork for an 

Australian Astronaut Corps.   

Recommendation 5: The Australian Government should encourage Technical 

and Further Education (TAFE) institutions to create space career pathways  

Vocational education and training (VET) institutes, including TAFE, should develop new courses 

catering to the space industry and create pathways to space industry employment and a bridging 

course to further educational pathways.43 VET courses are cost-effective and efficient ways to 

teach applied technical skills in trade based crafts. Tradespeople have been identified as critical 

to space manufacturing44 and can help grow the Australian space sector.45 57% of those 

tradespeople are VET trained certified46 but there is currently no vocational program teaching 

space-specific trades.47  

The first step towards establishing the necessary knowledge base amongst tradespeople is 

upskilling the existing workforce through reclassification regimes48 similar to those available to 

Victorian electricians moving into the solar energy industry.49 Entry-level courses should then also 

be aimed at young students to learn in-demand skills for space manufacturing.50 But low 

apprentice wages and cuts to TAFE funding are deterring future students from enrolling51 and 

exacerbating labour shortages.52 TAFE funding should be increased to provide these new space-

related courses tailored to current and proposed project needs.53 These courses would 
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reinvigorate interest in vocational courses, alleviate labour shortages, improve graduate 

employment rates,54 and contribute to the Australian space sector.  

The Australian Space Manufacturing Network (ASMN) is a consortium working to increase 

Australia’s sovereign supply chain, manufacturing, launch and space capabilities.55 The ASMN has 

proposed to build manufacturing and launch facilities in Queensland.56 With the launch industry 

contributing 20% to the $12 billion AUD space-industry goal in 2030,57 ASMN members and TAFE 

Queensland, should tailor their courses to ASMN’s projects. The University of Adelaide has already 

begun integrating ASMN opportunities into their electronic engineering programs.58  

Courses should cover general technical basics, similar to those already available,59 in a space 

context.60 Course content should include topics like construction of space facilities, electronic 

circuit design and repair for robotics and communication devices, fabrication and precision 

welding skills.61 Theoretical courses should be designed to teach awareness of space operations 

from an Australian and Indo-Pacific scope to develop a non-technical space industry workforce. 

Content would include space governance, space sustainability, and the global and Australian 

space economy. Success in these programs could also inspire other vocational education 

providers to create their own courses.62 Investing in VET AND TAFE education will increase the 

aerospace workforce in building the infrastructure required to support an HSF program and 

training facilities.  

Recommendation 6: Establish an Australian Astronaut Corps as a unit of the 

Agency to select and prepare astronauts 

An Australian Astronaut Centre should be formed with the assistance of Australian primes, industry 

bodies, and educational institutions like the ASMN, which are already building HSF capabilities. The 

centralised facility will primarily provide astronaut-specific training63 for applicable Australians 

and, once well established, later include students re-qualified in their trade to be space-ready and 

university graduates for Earth–based space operations. While the primary focus will be a national 

astronaut program to mimic other international agencies, this expertise would be transferred to 

the centre’s future educational programs for both domestic and overseas applicants. Involving 

not only astronauts in future space-related education will promote industry recognised courses 

and embrace diversity, strengthening relations particularly in the Indo-Pacific region.64 
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This Astronaut Centre will benefit from the expertise of Australia’s state-led space hubs and 

academic centres for a WoG approach to achieve a multidisciplinary and coherent Australian 

space industry. States should follow South Australia’s space centre investment and redirect focus 

on their specialised space-relevant hubs like Equatorial Launch Australia (ELA),65 Canberra Deep 

Space Communication Complex66 and the Australian Antarctic Program (AAP).67 The incremental 

budget increase from the Agency in accordance with Recommendation 8 will support states 

looking to invest in their own space sector. The Corps would promote bilateral and multilateral 

cooperation with Australia's Indo-Pacific partner mentioned in Recommendation 4 through 

astronaut exchange and training programs.  

Two sites are viable locations to conduct some of the Corps activities: South Australia Space 

Industry Centre in Adelaide,68 Australia’s current industrial home and tech centre of space,69 or in 

Queensland, a home of rocketry and launch sites, and is under development by the ASMN.70 Corps 

sites should collaborate with established space stakeholders to serve the Australian space 

industry.  

Astronaut training would involve specific launch exercises at the Arnhem Space Centre, ELA, 

Whalers Bay Orbital Launch Complex71 and future launch site Bowen Orbital Spaceport in Abbot 

Point, Queensland.72 Participant involvement on a launch complex and with its supporting services 

will deepen rocket launch knowledge. Another component of training  would include exercises in 

harsh and isolated environments with the AAP73 and the Tasmanian Government. Corps 

participants would install and maintain remote infrastructure and conduct science experiments in 

inhospitable areas,74 similar to training analogues conducted by other international space 

agencies. 

Topic 4: Legislative and Budgetary Changes 

The development of a successful Australian HSF program is contingent upon a review of the 

statutory basis of the Agency and a gradual and sustained increase in its budget. In considering 

these changes, it is imperative that the Australian Government engage with stakeholders across 

Australia’s space sector to ensure that their diverse expertise and perspectives are adequately 

considered. Establishing the Agency as an independent statutory authority and improving its 
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ability to grow and expand its expertise will ensure that it can successfully lead and manage the 

complexity of an Australian HSF program.  

Recommendation 7: The Department of Industry, Science and Resources 

should publish a consultation paper to inform the development of the purpose, 

scope, and functions of the Agency as a statutory authority.  

The Agency is a non-statutory, WoG entity within the Department of Industry, Science and 

Resources (the Department). The Agency is governed by the Australian Space Agency Charter and 

provides a strategic overview of its purpose, values, roles, responsibilities, and governance 

structure.75 Establishing the Agency as an independent statutory authority has widespread support 

across government and industry stakeholders. This will improve the Agency's coordination of 

space-related matters across government, bolster industry confidence by making the Agency a 

permanent entity, and enhance the Agency's ability to support an agile regulatory environment in 

Australia's space sector.76  

The Department should publish an Australian Space Agency Consultation Paper to guide the 

development of the Agency's purpose, scope, and role as a statutory authority. An open 

consultation process with Australian space primes and legal experts in the space sector, such as 

NRF, will ensure that any proposed changes to the statutory basis of the Agency is well-informed 

by various stakeholder perspectives.77 The Consultation Paper must communicate the expected 

return on investment of an Australian HSF program for Australia's economy and society, especially 

considering the government's commitment to spending restraint in the October 2022 – 2023 

Budget.78 It should also outline a proposed regulatory regime for Australia's HSF program to 

minimise possible regulatory overlap with other relevant Commonwealth entities, like the Civil 

Aviation Safety Authority.  Engaging with relevant government and private sector actors in 

Australia’s space sector will ensure that the Agency’s implementation of Australia’s HSF program 

is better informed by a rigorous understanding of private sector capabilities and potential 

opportunities for public-private cooperation. 
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Recommendation 8: The Australian Government should increase the Agency’s 

budget by 15% year-on-year over the next 10 years.  

The Agency’s annual budget of $17.1 million AUD lags behind that of other Organisation for 

Economic Co-operation and Development (OECD) space agencies like the Canadian Space 

Agency at $437 million AUD79 and Turkish Space Agency $1.2 billion AUD.80  Australian government 

investment in space primarily focuses on capability acquisition programs, like the $1.2 billion 

National Space Mission for Earth Observation,81 the $150 million Moon to Mars Trailblazer program,82 

and the $3 billion Defence Joint Project 9102.83 The Australian Government should increase the 

Agency’s budget by 15% year-on-year over the next ten years to ensure that it can successfully 

lead and manage the complexity of an Australian HSF program through increased investments 

into talent and capability acquisition programs.  

While under the coordinating authority of the Agency, Australia’s approach to space is spread 

across several government agencies and departments.84  A gradual approach to increasing the 

Agency’s budget recognises the congested nature of space engagement in Australia and the 

need to consider various spending priorities to maximise improvements in national space 

capabilities.  Developing a clear timeline for investment with realistic milestones to be met at 

each increased funding stage will improve the response to and implementation of an Australian 

HSF program as a long-term and sustainable government policy.  
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Recommendations 

Topic 1: Investments in Technology and Research  

● Recommendation 1: The Agency should strengthen public and private partnerships to 

establish a pipeline for organisations to conduct experiments in space and use Australian 

space-based assets. 

● Recommendation 2: The Australian Government, in collaboration with the Agency, 

universities, and space companies, should invest in space debris management, medical 

advancements, and remote mining technology. 

Topic 2: Politics and International Relations 

● Recommendation 3: The Australian Government, through the Agency, and in collaboration 

with Norton Rose Fulbright, should leverage its advantageous geographical location and 

the technologies listed in Recommendation 4 to acquire essential technologies and 

expertise required for a HSF program. 

● Recommendation 4: The Australian Government, in collaboration with Norton Rose 

Fulbright, should seek partnerships with countries in the Indo-Pacific region to further 

establish economic and political ties. 

Topic 3: Education and Astronaut Training  

● Recommendation 5:  The Australian Government should encourage Technical and Further 

Education (TAFE) institutions to create space career pathways. 

● Recommendation 6: Establish an Australian Astronaut Corp as a unit of the Agency to 

select, train, and prepare astronauts for Australian and international space missions 

Topic 4: Sovereignty and Financial Recommendations 

● Recommendation 7:  The Australian Government should publish a consultation paper to 

inform the development of the purpose, scope, and functions of the Agency as a statutory 

authority. 

● Recommendation 8: The Australian Government should increase the Agency’s budget by 

15% year-on-year over the next 10 years.  
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