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What is advanced manufacturing? 

Advanced manufacturing is the use of innovative technologies, automation, and data-driven 
processes to improve efficiency, precision and sustainability in the manufacturing of complex 
products. The use of technologies such as robotics, artificial intelligence, 3D printing, high-
performance computing, and modelling can enhance manufacturing processes and reduce 
waste, pollution, material consumption, and energy use.1

Advanced manufacturing is key to producing complex, high-performance goods in industries 
such as aerospace and defence; automotives; medicine and pharmaceuticals; electronics 
and semiconductors; energy and renewable technologies; mining and agriculture; and textiles 
and apparel. 

Examples of advanced manufacturing include the production of hydrogen-powered ‘green’ 
steel and medical implants such as titanium hip replacements. 

Why advanced manufacturing matters

Advanced manufacturing is critical for economic growth, national security, and sustainability.

Innovations in manufacturing increase efficiency and reduce production costs. These changes 
not only lead to higher economic output but enhance global competitiveness, and help 
countries move into markets where they can compete on quality, rather than price. It can also 
help counter higher local production costs, allowing for both the re-shoring of manufacturing 
jobs and the creation of new jobs in areas such as engineering, data science, AI, and 
automation. 

Enhanced domestic capabilities, in turn, also reduces dependency on foreign-controlled 
supply chains. Reducing such vulnerabilities is particularly important in sectors critical to 
national security including aerospace, cybersecurity, and defence technology.

Finally, advanced manufacturing is important globally because it enables green(er) 
manufacturing practices by reducing carbon emissions and waste.

Advanced manufacturing supply chains 

At its simplest, a supply chain refers to a network of entities that produce and distribute 
goods and services to a final customer. These entities are interrelated because each play a 
role in creating value for the end-user by providing specific products and processes, from the 
mining of raw materials through to distribution.2

The supply chain is often divided into two parts: upstream (all activities involved in obtaining 
raw materials and producing the product) and downstream (all processes involved in 
delivering the product to the end-user). Notably, due to the division of tasks across the entire 
supply chain, one company’s upstream might be another’s downstream activity.
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Advanced manufacturing puts emphasis on every stage of the supply chain – from 
pre-production research and development (R&D) to manufacturing and post-production 
packaging and distribution. 

Example of an advanced manufacturing supply chain: batteries

BOX 1:  Australia’s 2023-2030 Critical Minerals Strategy

The Australian Government’s 2023-2030 Critical Minerals Strategy 
highlights Australia’s efforts to improve its processing capabilities in a 
critical sector. 

The term “critical minerals” refers to a range of metals and minerals - 
like lithium, cobalt, and rare earths. These minerals are used to make 
many technologies essential (or “critical”) to daily life, like mobile 
phones but also renewable energy technologies. 

Australia has an abundance of many of these critical minerals but 
limited capabilities to process them. Instead, China dominates this 
part of the supply chain, making it highly vulnerable to disruption. 
This is why the Australian Government launched its Critical Minerals 
Strategy in 2023. 

The strategy provides a roadmap to build out Australia’s role as a 
globally significant producer of raw and processed critical minerals. 
To enhance Australia’s downstream processing capabilities, the 
government aims to help mitigate risks associated with critical 
minerals projects, as well as grow the country’s skilled workforce. This 
includes support for R&D to address existing technical challenges in 
the sector.

To further support the sector, the Critical Minerals Strategy also aims 
to attract investments and build international partnerships, promote 
Australian leadership in Environmental, Social and Governance (ESG) 
standards, and improve enabling infrastructure and services.
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Strategic significance of advanced manufacturing

Advanced manufacturing is a driver of strategic competition because it intersects with 
broader economic and security concerns in the Indo-Pacific. 

China invests heavily in a range of emerging technologies such as quantum computing for 
its long-term development strategy, with important implications for regional security and 
stability. Many of these technologies Beijing pursues are ‘dual-use’, meaning they have the 
potential to be used for economic as well as military purposes.

Other countries in the Indo-Pacific worry both that China might deploy its advanced 
manufacturing capabilities for military purposes, and that it might cut-off other countries 
from China-based supplies.

To maintain their technological edge, the US, Australia and others have deepened their 
military-industrial cooperation. AUKUS Pillar II, for instance, focuses on developing and sharing 
defence technologies that require cutting-edge production processes among the US, the UK, 
and Australia. Similarly, the Quad partners Australia, the US, Japan, and India have established 
a Quad Critical and Emerging Technologies Working Group to coordinate more closely and 
establish shared principles and technology standards.

Advanced manufacturing can also mitigate regional supply chain dependencies and 
vulnerabilities by re-shoring manufacturing sectors. 

Regional opportunities for cooperation 

Countries in the Indo-Pacific are increasingly employing targeted subsidies and industrial 
policies to enhance their technological sovereignty and secure supply chains. For example, the 
US CHIPS and Science Act provides over US$52 billion to support its domestic semiconductor 
industry and an additional US$200 billion for science and innovation.

Similarly, Japan is making moves to revitalise its own domestic semiconductor industry, with 
opportunity for Australia to partner its abundance of critical minerals with Japan’s production 
capabilities.3 This is also evident in the expansion of Japan’s domestic EV battery production, 
which would benefit greatly from Australian lithium reserves. Currently, both industries are 
vulnerable to an over-reliance on Chinese lithium processing supply chains. Collaboration 
between Japan and Australia on critical minerals is growing in response to these demands. 

These efforts to ‘re-shore’ or ‘friend shore’ (locating supply chain networks in countries 
that are geopolitical allies) production capabilities have provided an opportunity for new 
stakeholders to increase their market share and position themselves as reliable alternatives 
to China. For example, Southeast Asia is emerging as a key player in global supply chains, 
with Vietnam, Malaysia, and Indonesia attracting investment in electronics, semiconductors, 
and battery manufacturing. Similarly, India is seeking to position itself as a leader in global 
manufacturing, with the government establishing smart hubs and industry centres across 
the country.4

There are also several multilateral initiatives focused on different aspects of advanced 
manufacturing in the region. The Indo-Pacific Economic Framework (IPEF) for example, 
seeks to strengthen regional cooperation in semiconductors, critical minerals, and advanced 
technologies and supports investment in green manufacturing and clean energy. Such 
initiatives are key to drive innovation and foster economic resilience, as well as support 
regional stability.

Endnotes

1	 European Commission (2024), ‘Advanced manufacturing’, https://research-and-innovation.
ec.europa.eu/research-area/industrial-research-and-innovation/advanced-manufacturing_en 

2	 Jos Framinan (2021), ‘Modelling Supply Chain Dynamics’, https://link.springer.com/
chapter/10.1007/978-3-030-79189-6_1 

3	 Aaron Magunna (2024), ‘Japan’s semiconductor push and strategic opportunities for Australia’, 
https://perthusasia.edu.au/research-insights/publications/japans-semiconductor-push-and-
strategic-opportunities-for-australia/ 

4	 US International Trade Administration (2024), ‘India Advanced Manufacturing Sector’, https://
www.trade.gov/market-intelligence/india-advanced-manufacturing-sector 
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