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About S3B

The Semiconductor Sector Service Bureau (S3B) is Australia’s only
industry hub for the semiconductor sector. Established three years ago
with funding from the NSW Office of the Chief Scientist and Engineer,
S3B supports the growth and development of the semiconductor sector
across NSW and nationally.

S3B's vision is to grow and build
a thriving, globally connected

semiconductor sector in o %222;:::: :g:::sﬁole
Australia and increase economic Supply Chain
impact. Our areas of focus build
capability, foster connections,
and help advance Australia’s
position as a competitive
contributor to the global
semiconductor ecosystem.
Inflentiol A Thriving
Information Talent Pool

Figure: S3B Focus Areas

S3B is hosted as a joint venture between the University of Sydney,
Macquarie University and the University of New South Wales. The entire
consortium, in partnership with the CSIRO, the Australian Nationall
Fabrication Facility (ANFF), and participants from across the Australian
semiconductor industry, represents a globally networked, cross-
functional grouping that spans the entire semiconductor value chain.

The National Semiconductor Roadmap is guided first and foremost by
the sector’s voice. Our S3B board is made up of representatives from
across industry, research, academia, and government. A Strategic
Advisory Group has also been established to provide expert advice and
strategic guidance throughout the Roadmap's development.

Technical support is being provided through Deloitte Access Economics
for expert analytical and economic modelling capability and the
Rozetta Institute, an independent innovation accelerator focused on
catalysing collaboration and impact.

© 2026 S3B. All rights reserved.
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Foreword

Semiconductors are now so fundamental to modern life that
contemporary societies cannot function without them.

Today, most of the world's GDP is produced with devices that rely on semiconductors

-for a technology that did not exist in its modern form seventy-five years ago, this is an
extraordinary ascent.! Semiconductors are no longer simply components inside electronic
products. They are part of the capability base that will shape economic prosperity,
national resilience, industrial competitiveness and technological sovereignty in the
decades ahead.

Over the past three years, through the Semiconductor Sector Service Bureau, | have had
the privilege of working closely with Australia’s semiconductor ecosystem. When S3B
was established, one of the clearest messages from across the sector was that Australia
had more capability than was widely recognised, but that this capability was often
fragmented, under-visible and difficult to connect.

Since then, S3B has worked with companies, researchers, universities, investors,
governments and international partners to help bring Australia’s semiconductor capability
into clearer view. This Discussion Paper is built from that engagement. It reflects what
stakeholders have told us about the challenges of building semiconductor capability

in Australia. It also reflects the opportunities they see: world-class research, globally
connected firms, emerging commercial successes, deep capability in design, photonics,
advanced materials quantum and specialised applications, and growing recognition

that semiconductors are central to many of the industries Australia cares about most. It

is not a final strategy, but a consultation tool intended to provide a shared baseline, test
assumptions, identify gaps and support a more deliberate national conversation.

Australia’s first National Semiconductor Roadmap is an opportunity to move from
fragmented activity to shared direction. It is not about replicating\larger semiconductor
ecosystems, but about making disciplined choices on where Australia can build depth,
partner effectively and unlock long-term value. Although | have recently stepped down
as S3B's inaugural Director, my belief in this sector has only strengthened. Australia’s
semiconductor ecosystem is real, capable and internationally connected; its future
depends on coordinated, ambitious and sustained action.

| invite stakeholders from across industry, research, government, education, investment
and adjacent technology sectors to engage with this Discussion Paper and contribute
to the Roadmap process. Your feedback matters. It will help shape the priorities,
recommendations and implementation pathways that follow.

Australia has a windoew-of opportunity to define its role in one of the world's most
conseqguential industries. The question is not whether semiconductors matter, but how
Australia chooses to participate in, contribute to and capture value from the technologies
they enable. This is the moment to bring the sector into clearer view, build on what already
exists, and shape a more deliberate semiconductor future for Australia.

Nadia Court
FORMER DIRECTOR
Semiconductor Sector Service Bureau

" Chris Miller, Chip War: The Fight for the World's Most
Critical Technology (New York: Scribner, 2022)
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Executive
Summary

Semiconductors are foundational to modern life, economic productivity
and national security. They underpin the technologies Australia relies on
every day — from communications networks, energy systems, medical
technologies and transport to defence capability, artificial intelligence,
quantum technologies and advanced manufacturing.

As the global economy becomes more digital, automat-
ed and electrified, semiconductor capability is becoming
increasingly central to how nations build resilience, capture
value and participate in future waves of industrial and
technological growth.

Australia enters this discussion with real but under
recognised capability. The domestic semiconductor
ecosystem is small by global standards, but more
capable than is often assumed. Deloitte Access
Economics estimates that Australia’s semiconductor
ecosystem generated close to $1 billion in
semiconductor-related revenue in 2025, contributed
$820 million in total value added to the economy,
and supported approximately 5,790 full-time
equivalent jobs, including both direct and indirect
employment. Activity is concentrated in knowledge-
intensive and application-linked segments, including
research and development, design, intellectual
property, advanced materials, photonics, quantum-
related technologies, specialised devices, and
semiconductor-enabled products and applications.

Australia’s strengths sit within a highly globalised
semiconductor industry. Australian firms and research
organisations commonly combine domestic research,
design and engineering capability with international
partners for fabrication, packaging, testing, specialist

inputs, capital and market access. This global
integration enables participation in sophisticated
value chains, but also creates exposure to disruption,
access constraints and offshore pull factors as firms
move toward scale. Australia has historically lacked a
coordinated national approach to semiconductors,
limiting its ability to align investment, strengthen
capability and define a clear position within trusted
global supply chains.

This Discussion Paper is a consultation tool to
inform the development of Australia’s first National
Semiconductor Roadmap: a 15-year, industry-

led strategic plan to guide policy, investment and
capability development.

A 15-year horizon aligns with the capital intensity,
technology development cycles and infrastructure
investments that define the semiconductor sector,
providing the certainty required for sustained
industry participation.

The National Semiconductor Roadmap will build
on analysis of Australia’s value chain, economic
contribution, workforce, research and development
capability, infrastructure, supply-chain dynamics
and international positioning. It will identify where
Australia can build selective depth, contribute
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meaningfully to global value chains and capture
greater economic and strategic value over time.

Australia has strong early-stage capability, but
limited depth in the transition to commercial scale.
This “missing middle” is reflected in infrastructure
gaps beyond research scale, constraints in
accessing global capability and capital, and
limited workforce depth in mid-career, senior and
production-oriented roles.

Australia can strengthen its semiconductor
ecosystem by improving translation infrastructure,
expanding access to global fabrication, packaging,
design and supply-chain pathways, building
deeper workforce capability, improving international
engagement, and focusing national effort on

areas where Australia has existing or emerging
strengths. Priority segments for national focus include
design-led and application-specific integration
capability; advanced semiconductor devices and
materials platforms; advanced packaging and
heterogeneous integration; and semiconductor-
enabled quantum systems. These priorities will be
refined through consultation.

S3B is leading this work as Australia’s industry
convenor for the semiconductor sector, bringing
together industry, research, academia, government
and national infrastructure partners, supported by
expert analysis and strategic advice. The National
Semiconductor Roadmap will be guided by the
experience, priorities and expertise of the sector.

Through this consultation, S3B is seeking input on the
key choices that will shape Australia’s semiconductor
future, including:

» where to build national capability and
selective depth;

» how Australia can improve resilience and trusted
access to global supply chains;

» what infrastructure and investment priorities
matter most;

» how workforce depth and semiconductor-specific
skills can be strengthened;

» where government coordination and policy
settings can have the greatest impact;

» how Australia should engage internationally; and

» which strategic segments offer the strongest basis
for long-term national advantage.

Australia has a window of opportunity to
define its role in one of the world’s most
consequential industries.

Stakeholders are invited to contribute by completing
the online survey by 30 July 2026. Your input will
directly shape the priorities and direction of the
National Semiconductor Roadmap and influence the
decisions that define Australia’'s long-term position in
the sector.
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Part 1

Introduction &

Purpose

Semiconductors underpin the
technologies, systems and
services that contemporary
societies rely on every day.
Semiconductors are the
materials — principally silicon,
but also gallium, germanium,
and other compounds — that
enable the precise control of
electrical currents behind all
digital processing.?

2 In this paper, “semiconductors” is used broadly and

is not synonymous with “chips”. The term includes
semiconductor materials, devices and technologies,
including discrete devices, integrated circuits,
optoelectronic devices, sensors and actuators. See the
Glossary for full definitions and usage notes.

3 Department of Industry, Science and Resources,
“List of Critical Technologies in the National Interest”,
published 12 May 2023

They are the building blocks inside the electronic devices and

systems that power modern homes, workplaces, industries and public
infrastructure. From the integrated circuits and processors at the heart
of computers and communications networks, to power devices in solar
inverters and electric vehicles, sensors in medical implantables and
industrial equipment, and the compound semiconductors that enable
radar, satellite communications and electronic warfare systems.

Advances in semiconductor products and technologies support progress
across many of the sectors and capabilities that matter most to Australia,
including clean energy, transport, healthcare, advanced manufacturing,
communications, defence and digital services. Power semiconductors, for
example, improve the efficiency of wind turbines, electric vehicles, trains and
electricity networks. Semiconductor sensors enable new medical devices,
environmental monitoring, mineral and more precise agricultural systems.

Advanced semiconductor technologies also underpin secure
communications, radar, sensing and other defence capabilities, while
emerging fields such as artificial intelligence, quantum and robotics
all depend fundamentally on semiconductor devices, materials and
manufacturing technologies. A glossary of terms and semiconductor
value chain definitions is provided at Appendix A.

Their criticality is reflected in the Australian Government's List of Critical
Technologies in the National Interest, which identifies technology

fields that matter to economic prosperity, national security and social
cohesion.® Many of the technologies identified in this list depend heavily
on semiconductor capability, making semiconductors critical not only as
a stand-alone field, but as a foundation for many of the technologies
that will shape Australia’s future.

The guestion is how can Australia best participate in, contribute to and
capture value from the technologies they enable?

A National Semiconductor Roadmap

Despite their strategic importance, Australia has historically lacked a
coordinated national approach to developing and strengthening its
semiconductor capability. We have no current national policy, strategy,
or plan for semiconductors.
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This has contributed to fragmentation across the ecosystem, limiting the nation’s ability
to fully leverage its existing strengths, respond to global supply chain vulnerabilities, and
position itself for long-term competitiveness.

The global semiconductor landscape is undergoing a profound structural shift. In an
increasingly contested and uncertain strategic environment, governments around the world
are already determining the role they intend to play in the future semiconductor ecosystem.
They are making deliberate choices about the capabilities they will build, the technologies
they will prioritise, the partnerships they will pursue, and the strategic dependencies they
are prepared to accept.

Australia must now determine its own strategic position within this evolving landscape to
support long-term economic prosperity, resilience and national security. The Australian
semiconductor sector has consistently identified the need for a shared national direction
to coordinate long-term investment, strengthen capability and maximise Australia’s
contribution to trusted global value chains. In response, the Semiconductor Sector Service
Bureau (S3B) is leading the development of Australia’s first National Semiconductor
Roadmap (Roadmap) — a 15-year, industry-led strategic plan designed to guide

policy, investment and capability development. The Roadmap aims to support a more
coordinated, resilient and globally competitive semiconductor sector, underpinned by
national alignment and evidence-based decision-making.

The Roadmap will build on rigorous, data-driven analysis — including value chain mapping,
economic modelling, and assessment of workforce and R&D capabilities. It will provide
clear, actionable recommendations across policy, investment and governance, sequenced
across short, medium and long-term horizons. Critically, it will be industry-led: shaped

by the expertise, experience and priorities of the people and organisations who know
Australia's semiconductor ecosystem best and informed by international benchmarking
and strategic foresight about where the global industry is heading.

This Discussion Paper provides a national baseline of Australia’s semiconductor sector
across capability, capacity, economic contribution, and supply chain dynamics. It draws on
quantitative analysis from Deloitte Access Economics and insights provided by participants
across the Australian semiconductor ecosystem. It establishes a shared evidence base

and common understanding of the semiconductor ecosystem; identifies key challenges,
vulnerabilities and emerging opportunities; sets out priority areas for national focus for
consultation; and informs the Roadmap's strategic priorities and recommendations.
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Importantly, this is not a final strategy or plan. Rather, the Discussion Paper serves as a
consultation tool — intended to test assumptions, validate findings, identify gaps, and
gather evidence-based input to inform the Roadmap's development.

Throughout the engagement process, stakeholders are invited to contribute their expertise
and insights to help shape a shared national direction. Inputs gathered will directly inform
the Roadmap's strategic priorities, recommendations and implementation pathways,
supporting a coordinated approach to building capability, strengthening resilience, and
unlocking long-term economic and strategic value for Australia.

How to participate

Stakeholders are invited to contribute to the development of the National Semiconductor
Roadmap through the following primary engagement channels:

ONLINE SURVEY (PRIMARY INPUT CHANNEL)

A structured online survey accompanies this Discussion Paper and provides the main
mechanism for submitting feedback. It is designed to capture consistent, evidence-
based input across key themes and priority areas.

NATIONAL WEBINARS

A series of national webinars will be held during the consultation period to provide an
overview of the Discussion Paper, support a shared understanding of the sector, and
enable stakeholders to ask questions and engage in discussion.

To support deeper insight and ensure critical gaps are addressed, S3B will also undertake
targeted engagement activities with selected stakeholders, including workshops and
briefings focused on specific issues, sectors and opportunities.

Broader participation will be further encouraged through S3B's domestic and international

partner networks, helping to extend the reach of the consultation and capture a diverse
and representative range of perspectives across the ecosystem.

Engagement timeline

The consultation period for this Discussion Paper will run over a four-week period, closing
on 30 July 2026.

During this time, stakeholders are invited to provide input through the survey and
participate in national webinars, alongside broader engagement activities.

This defined engagement window is designed to enable broad national participation while
ensuring timely analysis and integration of insights into the development of the Roadmap.

All feedback received during the consultation process will be systematically analysed and
synthesised. A summary of stakeholder feedback will be shared following the conclusion of
the engagement process to support transparency, build alignment across the ecosystem,
and inform the development of the National Semiconductor Roadmap.

Get Involved — Semiconductor Sector Service Bureau

Part 2
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Australia’s
Semiconductor
Ecosystem

Australia's semiconductor
ecosystem includes activity across
research and development,
design, intellectual property,
specialised manufacturing-
related activity, enabling

inputs and materials, and
semiconductor-enabled products
and applications.

4 Source Deloitte Access Economics, 2026. It should

be noted that revenue and employment data were
primarily sourced from D&B Hoovers, supplemented by
desktop research, stakeholder material and publicly
available financial information where available.

D&B Hoovers provides modelled estimates rather

than audited financial and employment results. The
estimates from this analysis should be interpreted as
indicative, rough-order-of-magnitude estimates rather
than precise measures of 2025 economic activity.

Deloitte Access Economics estimates that Australia’s semiconductor
ecosystem supports around $820 million in total value added and
approximately 5,790 total full-time equivalent jobs across both direct
and indirect activity. The ecosystem also generates close to a $1
billion in semiconductor-related revenue.* While the ecosystem is small
compared with the scale of major global semiconductor powers, it is
more capable than is often assumed.

Australia's semiconductor ecosystem includes activity across

research and development, design, intellectual property, specialised
manufacturing-related activity, enabling inputs and materials, and
semiconductor-enabled products. Deloitte Access Economics estimates
that Australia’s semiconductor ecosystem directly supports around $820
million in total value added, approximately 5,790 full-time equivalent
jobs, and close to a $1 billion in semiconductor-related revenue. While
the ecosystem is relatively small compared with the scale of major
global semiconductor powers, it is more capable than is often assumed.

2.1 Deep capability in knowledge-intensive segments

Australia's semiconductor sector comprises around 180 organisations
and is largely made up of startups, SMEs, university-linked ventures,
specialist engineering teams and research organisations, with few
large domestic anchor firms operating at scale. Business models

are commonly fabless, design-led or research-driven, combining
Australian strengths in device design, subsystem development, Field
Programmable Gate Array (FPGA)-based systems, software—hardware
integration, or application-specific engineering with offshore partners
for fabrication, packaging, testing and specialist inputs.

This structure has shaped where Australia has built depth. Capability
is strongest in research and development, design and intellectuall
property, and selected areas of semiconductor-enabled systems
capability. Australia has recognised strengths in photonics, quantum-
related technologies, RF and communications, photovoltaics,


https://s3b.au/national-semiconductor-roadmap/get-involved/
https://s3b.au/national-semiconductor-roadmap/get-involved/
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specialised materials, advanced devices and aspects of systems integration. These
strengths reflect the parts of the semiconductor landscape where Australia’s universities,
public research organisations, engineering capability and links to specialist end-use
markets have supported sustained capability development.

Figure 1. Semiconductor Value Chain
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Source: S3B, 2026.

It should be noted that revenue and employment data were primarily sourced from D&B
Hoovers, supplemented by desktop research, stakeholder material and publicly available
financial information where available. D&B Hoovers provides modelled estimates rather
than audited financial and employment results. The estimates from this analysis should
be interpreted as indicative, rough-order-of-magnitude estimates rather than precise
measures of 2025 economic activity.

Within this broader base, several domains stand out as areas of existing or emerging
national strength: design-led and system-level integration; advanced semiconductor
devices and materials platforms; advanced packaging and heterogeneous integration;
and semiconductor-enabled quantum systems. These domains vary in maturity. Design,
research, advanced materials and quantum-related capability are more established, while
advanced packaging and production-oriented integration capability remain more limited
but are beginning to emerge through targeted investment and early commercial activity.

Design-led and application-specific integration capability is one of the more mature parts
of the ecosystem. It connects semiconductor design, embedded engineering and product-
level integration to high-value end-use markets including communications, defence,
medical technologies, industrial equipment, energy technologies and other specialised
applications. This is important because Australia’s participation in the semiconductor value
chain is often strongest where technical capability is linked to product requirements, end-
use performance and application-specific engineering rather than volume manufacturing.

Overall, activity is concentrated in selected segments rather than spread at depth from
end to end. Research and design are more established than manufacturing, while products
and applications form an important part of Australia’s participation and value add.
Australia therefore participates less as a full-stack semiconductor economy and more
through selective strengths in knowledge-intensive, design-led and application-linked
parts of the value chain.
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Table 1reports estimates on the composition of the sector by total value-added.

RAW MATERIALS

MANUFACTURING
DESIGN AND IP

EQUIPMENT SUPPLIERS

TOTAL 820

0 200 400 600 800 1000

TOTAL VALUE ADDED ($M)

Source: Deloitte Access Economics, (2026)
Note: Values rounded to the nearest $5 million

A significant share of the sector is concentrated in products and applications. These
organisations are included in the ecosystem where they do more than incorporate off-the-
shelf components, and instead specify, design, adapt or integrate semiconductor-enabled
subsystems into higher-value products. They play a key role in shaping demand, defining
technical requirements, retaining engineering capability and maintaining links to globall
semiconductor value chains.

2.2 Globally integrated businesses

Global integration is a defining characteristic of Australia's semiconductor ecosystem.
Most organisations depend on partners distributed across the value chain, particularly
for design tools, intellectual property, fabrication, assembly, packaging, testing, specialist
materials and capital. This reflects the structure of the global semiconductor industry, but
it is especially pronounced in Australia because domestic capability is concentrated in
research, design, application-specific engineering and early-stage development rather
than large-scale production.

Australian firms commonly combine domestic research, design and product-level
engineering with offshore manufacturing and specialist supply chain services. Design and
IP firms often enter global value chains from the outset, relying on international access to
electronic design automation tools, process design kits, foundry pathways and prototyping
services. Firms working in photonics, advanced sensing, compound semiconductors

and quantum-related technologies often prototype domestically before accessing
international facilities for process development, packaging, validation or scale-up. This
pattern enables Australian organisations to participate in sophisticated global value
chains, but it also means that critical transition points are frequently mediated through
international relationships.
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Images credit to ANFF

These dependencies are shaped by both geography and relationships. The United

States remains central for design tools, intellectual property and technology markets;
Taiwan and South Korea are critical for fabrication; Malaysia, Singapore and Taiwan are
important locations for assembly, packaging and testing; and Japan and Germany supply
specialised materials, equipment and high-purity inputs. China remains significant in parts
of upstream processing and electronics manufacturing. Access to these capabilities is not
only a matter of cost or availability, but also of commercial credibility, technical readiness,
trusted relationships and the ability to secure attention within highly competitive globall
supply chains.

Funding and investment patterns reinforce this outward orientation. Many Australian
semiconductor firms, particularly those developing hardware-intensive or deep technology
products, engage international investors and customers because overseas markets

often have deeper sector expertise, larger pools of patient capital and stronger links to
semiconductor supply chains. Some firms establish a presence in hubs such as Taiwan,

the United States or Europe while retaining core technical capability in Australia. This can
support growth and market access, but it also creates a structural pull for firms to shift
activity offshore as they scale.

The same pattern extends to semiconductor-enabled products and applications.
Australian product companies and specialist system developers often rely on globally
sourced components and platforms, including advanced logic, specialised semiconductors
and FPGA-based technologies used in high-performance, industrial and defence
applications. Their ability to deliver higher-value products therefore depends not only on
domestic engineering capability, but also on reliable access to trusted international supply
chains.

Australia’s trade relationships and free trade agreement network are a strategic asset in
this context. For a sector that will inevitably rely on international partnerships, ties across
the United States, Japan, South Korea, Taiwan and the European Union — alongside
deepening engagement with Singapore, India and Vietnam — provide a basis for more
diversified and trusted supply-chain access. As nations make increasingly deliberate
choices about where semiconductor capability is located, Australia’s ability to participate
will depend on how effectively it connects domestic strengths to international partners,
markets and infrastructure.

2.3 Research-grade infrastructure

Australia's semiconductor ecosystem is supported by shared research infrastructure and
ecosystem-enabling institutions. National and university-based facilities provide access
to specialised equipment, cleanrooms, fabrication tools and technical expertise for
device development, materials research, characterisation and prototyping across multiple
technology areas. These facilities provide the practical foundation for research capability,
collaboration and talent development, while creating entry points for startups and
emerging firms.

The Australian National Fabrication Facility is a particularly important part of this
foundation. Its distributed model provides national access to fabrication infrastructure and
process expertise that has supported capability in photonics, sensors, advanced materials
and quantum-related device development. Alongside other national and university-based
facilities, it helps sustain the research and early-stage development capability on which
much of Australia’s semiconductor ecosystem depends.

Recent investments, including upgrades to existing facilities and new specialised
infrastructure aligned to priority technology areas, have further strengthened this base.
Stakeholders regard this infrastructure as well suited to research, experimentation and
prototype development, and as a key part of the national capability base.

Australian Semiconductor Related Infrastructure

@ Research Scale
@ Research + Pilot scale
O Pilot + low volume prod

@ Commercial low volume

@ Other

@ ANFF-WA (UWA)
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Australia’s infrastructure base is strongest at the research and prototyping end of the
ecosystem. It supports early-stage fabrication, device development, materials research,
characterisation and proof-of-concept activity across several areas of national strength.
Commercial, pilot-scale and production-oriented infrastructure is more limited and
concentrated in selected areas.

An important area of emerging activity is advanced packaging and heterogeneous
integration. Current domestic capability remains limited, but targeted investments in
advanced packaging, photonic packaging, device assembly and related prototyping
infrastructure are beginning to add depth to the national infrastructure base.

=2
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@ National Advanced Photonics Facility (UQ)
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“Bosch facility in Melbourne ceased operations late 2024
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outsourced overseas. ANSTO is a global leader in the production of NTD silicon

Figure. 2. Australian Semiconductor Related Infrastructure. Source: S3B, 2025.

2.4 A capable workforce

Australia's semiconductor workforce comprises around 5,790 total (direct and indirect) full-
time equivalent roles, reflecting the structure of the ecosystem and its strengths in research,
design and emerging technology domains. Across universities, research organisations and
firms, Australia has established depth in semiconductor physics, materials science and
integrated circuit design, as well as specialised applications such as photonics, quantum
systems and advanced sensing.

This capability is supplied through graduates from broader science, technology,
engineering and mathematics disciplines, rather than through a dedicated semiconductor
workforce pipeline. As a result, semiconductor workforce availability is shaped by
competition for skills across the wider high-technology economy.

Australia has stronger representation in early-stage, knowledge-intensive roles and more
limited depth in production-oriented capabilities such as process engineering, packaging,
reliability, testing, productisation and scale-up. There is also a small cohort of mid-career
and senior personnel with experience across the full semiconductor development lifecycle,
including engineers and technical leaders able to lead complex programs, support
industrialisation and mentor early-career talent.
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> Each organisation
was mapped to
semiconductor value
chain segments based
on S3B's subject matter
expertise and technical
guidance. Where
organisations operated
across multiple
segments, they were
mapped (where data
made possible) to the
segment representing
the largest proportion
of their semiconductor-
related activity.

Australia’s research strengths and largely fabless, design-led industry base have built
strong scientific and early-stage engineering capability. However, the smaller scale of
domestic manufacturing and production activity means there are fewer opportunities
to develop hands-on experience in process environments, packaging, testing and end-
to-end product development. As a result, expertise is often concentrated in particular
institutions, firms or research groups rather than diffused across a dense industrial base.

Education and training pathways reflect this pattern. Semiconductor capability is
developed primarily through broader science, technology, engineering and mathematics
programs, with specialised semiconductor content delivered through electives and
research projects at the undergraduate, post graduate PhD levels. These pathways provide
an important foundation, but specialised content is not consistently available across
institutions and is often shaped by local research strengths rather than a coordinated
national framework.

Australia's semiconductor workforce is technically capable and supported by broad
foundational education but remains uneven in depth and distribution across the value
chain. Capability is strongest in research, design and specialised technology domains, with
limited depth in production-oriented roles and experienced industry positions required to
support scale, industrial capability and sustained value capture.

2.5 A national footprint with complementary strengths

While New South Wales has the highest concentration of semiconductor activity, Australia’s
semiconductor ecosystem is best understood as a nationally distributed system with
complementary strengths. Major semiconductor-relevant research infrastructure is spread
across jurisdictions, with shared facilities, university capabilities and national networks such
as the Australian National Fabrication Facility forming part of an interconnected capability
base. The distribution of Australia’s semiconductor sector is reported in Table 2.

Clustering of Australia's semiconductor ecosystem by value chain segment and state/territory

Dominant value-chain segment
QLD s @ Raw Material Suppliers
Semiconductor-grade Inputs
Manufacturing

Equipment Suppliers

Design and IP

Research & Development

Products and applications

§
® q Companies in postcode
® 1
o
,/ @
NSwW =
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Source: S3B, Deloitte Access Economics, 2026°

¢ Revenue data was
primarily sourced

from D&B Hoovers,
supplemented by
desktop research,
stakeholder material
and publicly available
financial information
where available. D&B
Hoovers provides
modelled estimates
rather than audited
financial and
employment results.
Revenue estimates
should be interpreted as
indicative, rough-order-
of-magnitude estimates
rather than precise
measures of 2025
revenue (see Technical
Appendix for more
detail).

7 The Advanced
Manufacturing
Readiness Facility
(AMRF) is a $300 million
investment from NSW
Government, with Stage
2 focused on advanced
semiconductor
packaging. AMRF Stage
2 will be housed in the
Second Building at
Bradfield City Centre,
with delivery expected
to begin in 2026 and
the Semiconductor
Advanced Packaging
Facility due to open in
2028.
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Table 2. Revenue by jurisdiction / or a map
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Source: D&B Hoovers (2025) ; Deloitte Access Economics (2026)¢
Note: Data rounded to the nearest $5 million. The individual regions may not sum to total due to rounding when aggregating.

New South Wales has the most diverse set of capabilities, spanning design, research, ecosystem
institutions and an emerging capability in packaging.” It also has a significant presence in
several of the more advanced and visible technology areas associated with the sector.

Victoria plays an important role through shared infrastructure, translational capability

and links to adjacent high-value sectors. Its contribution is especially significant where
semiconductor capability overlaps with medical technology, advanced materials,
nanofabrication and photonics-related research. Victoria's role is therefore best understood
as one of research and infrastructure depth, with important translational capability rather
than broad commercial scale across the full ecosystem.

Queensland contributes specialist strengths in compound materials, advanced quantum
devices and photonics-related capability. These areas form part of broader national
concentrations in quantum-enabling and photonics-linked activity, which are distributed
across several jurisdictions. Queensland'’s significance lies in this specialised profile and in
the way it complements capability elsewhere in the national ecosystem.

South Australia contributes through defence-linked and reliability-sensitive niches,
including targeted activity in integrated circuit design and specialised electronic systems.
Although narrower than the larger eastern-state ecosystems, its capability is important in
areas where semiconductor activity intersects with sovereign capability, mission-critical
design and high-assurance engineering.

Western Australia’s strongest contribution sits upstream, particularly where semiconductor-
relevant materials, critical minerals and enabling inputs intersect with the broader supply
chain. Western Australia is not currently a major semiconductor device centre, however, it is
strategically relevant to materials, input capability and supply-chain resilience.

The Australian Capital Territory plays a different but nationally important role through
enabling science, metrology, standards and research capability. Its commercial footprint
is comparatively small, but its contribution to the national system is significant because it
supports advanced research and technical functions that underpin activity elsewhere in
the ecosystem.

These jurisdictional strengths reinforce the importance of viewing Australia’s semiconductor
ecosystem as a connected national capability base rather than a set of isolated state-
based activities.
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Part 3

An Economic
and Strategic
Imperative

Over the past decade, the global
semiconductor landscape has
shifted from a predominantly
market-driven industry to one
increasingly shaped by strategic
competition, national policy and
security considerations.
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Pandemic-related shortages, geopolitical tensions and disruptions
affecting critical inputs and logistics have reinforced how dependent
modern economies are on complex, globally distributed semiconductor
supply chains.

For Australia, this makes semiconductor capability relevant not

only to industry development, but also to resilience, trusted access
and sovereign capability. Semiconductors are no longer only an
industrial input; they are part of the broader capability base that will
shape Australia’s preparedness, economic security and long-term
technological position.

3.1 A keystone industry that will shape the future economy

In less than a century, Semiconductors have moved from a laboratory
invention to an essential input into the systems on which contemporary
economies depend. Their use is now extensive, from communications
and energy networks, industrial equipment and household devices to
advanced defence systems. Their rapid diffusion helps explain why
semiconductors have moved from a specialised industrial input to a
matter of national policy.

Semiconductors are, in the language of economics, a general-purpose
technology: a foundational input whose continuous improvement
propagates productivity gains across the entire economy through
adoption, diffusion and complementary innovation. The integrated
circuit has followed Moore's Law for more than half a century, doubling
in transistor density approximately every two years, driving exponential
improvements in computational power while dramatically reducing cost
and energy consumption.®

Unlike sector-specific technologies, the gains from semiconductors

do not stay within the industry that produces them — they radiate
outward, enabling productivity improvements in every sector that
adopts them. Most items on the Australian Government's List of Critical
Technologies — artificial intelligence, quantum technologies, advanced
manufacturing, cybersecurity, space systems and clean energy — are

? NSW Government
backs data centre
investment, sets
course for sustainable
development”,
Ministerial media
release, 27 March 2026.

'© McKinsey, "Computing
to propel chip boom”, 2
April 2026.

"IDC, “Semiconductor
Market to Surge Past the
Trillion-Dollar Threshold:
Al Infrastructure Drives
Market Growth”, 29

April 2026.
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directly dependent on semiconductor inputs. They are the foundations on which Australia’s
future defence capability, economic productivity, and participation in the global innovation
economy will rest.

Our ability to participate in the global semiconductor sector is not peripheral to Australia’s
future prosperity and security. They are the enabling condition for it.

THREE MEGATRENDS DRIVING SUSTAINED DEMAND

Three structural megatrends are compounding this underlying productivity dynamic and
are expected to create sustained long-run demand for semiconductor capability, each of
which aligns directly with Australia’s own priority sectors.

The first is the energy transition. Decarbonising electricity grids, electrifying transport, and
building out renewable energy infrastructure all require power electronics. Silicon carbide
and gallium nitride compound semiconductors are rapidly displacing conventional silicon
in solar inverters, grid-scale storage systems and electric vehicle drivetrains because of
their ability to operate at higher voltages and temperatures with lower energy loss. This is
not a cyclical trend; it is a structural shift in the materials basis of the global energy system,
and one in which Australia holds significant upstream advantages in the raw materials that
compound semiconductors require.

The second is the digitalisation of industry. Advanced manufacturing, precision agriculture,
autonomous logistics and industrial robotics all require embedded semiconductor
capability — sensors, edge processors, communications chips and power management
integrated circuits that must operate reliably in environments consumer electronics were
never designed to serve. The National Reconstruction Fund's investment mandate in value-
added manufacturing, clean energy and medical technology is explicitly dependent on
the availability of these inputs. The technologies the NRF is designed to catalyse cannot be
built without them.

The third is the buildout of digital infrastructure. Australia’'s data centre market expanded
fortyfold between 2005 and 2025, with two-thirds of that growth occurring in the past

five years alone. The pipeline continues to accelerate in March 2026, the NSW Investment
Delivery Authority endorsed fifteen data centre projects worth $51.9 billion — equivalent to
twelve per cent of all non-residential building investment in the state — alongside landmark
commitments from global hyperscalers? Every one of these facilities is built around
semiconductors: the processors that run artificial intelligence workloads, the memory that
supports them, and the power management chips that keep them operating.

The scale of this shift is significant. McKinsey estimates that the global semiconductor
market could grow from US$775 billion in 2024 to US$1.6 trillion by 2030, with computing
and data storage projected to account for more than half of total industry growth."
IDC similarly forecasts that global semiconductor revenues will exceed US$1 trillion in
2026, driven primarily by artificial intelligence infrastructure investment, with data centre
semiconductor revenues forecast to reach US$4771 billion in 2026." These trends point to
a global industry becoming larger, more strategic and more deeply embedded in future
economic growth.

Australia is therefore considering its national position not in a static industry, but in one
rapidly evolving and becoming larger, more strategic and more deeply embedded in future
economic growth.
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 Governments
worldwide have
significantly expanded
semiconductor industrial
policy since 2020,

using grants, loans, tax
incentives, research
funding and other forms
of support. Comparative
analyses identify major
programs across the
United States, Europe,
China, Japan, South
Koreaq, India and

other jurisdictions,

with cumulative
commitments commonly
estimated in the
hundreds of billions of
US dollars.

A CHANGING GLOBAL ENVIRONMENT

Semiconductor supply chains are highly specialised, deeply interdependent and
geographically concentrated. Vulnerabilities span fabrication, materials, equipment,
logistics, packaging and associated services. Leading-edge manufacturing is particularly
concentrated in Taiwan, creating a structural vulnerability in the context of geopolitical
tension and natural disaster risk.

A single advanced semiconductor device can pass through more than 70 international
borders and over 1,000 processing steps before reaching an end product.” When
global supply chains appeared relatively stable and offshore production delivered clear
cost advantages, dependence on external supply was largely treated as a matter of
market efficiency. That assumption has changed. Supply-chain dependence is now also
understood as a strategic risk.

These pressures are occurring alongside rapid growth in semiconductor demand, driven by
artificial intelligence, electrification, advanced communications and digital infrastructure.
In response, governments are seeking to strengthen trusted supply chains, reduce exposure
to disruption and secure participation in key segments of the value chain. Since 2020,
governments worldwide have committed hundreds of billions of dollars in direct funding,
tax incentives and industrial support to semiconductor development, with estimates of
cumulative commitments exceeding US$500 billion.™

For Australia, this environment highlights both vulnerability and opportunity. Australia enters
this discussion with important capabilities, but without a coordinated national framework
to guide long-term sector development. Existing activity spans research institutions, shared
infrastructure, state initiatives, firms and global partnerships. The challenge is to define
where Australia can contribute most effectively within trusted, resilient and specialised
segments of the global semiconductor system.

3.2 Australia’s semiconductor sector contribution to the economy

To support the development of the Roadmap, S3B commissioned Deloitte Access
Economics (DAE) to undertake a comprehensive, data-driven baseline of Australia’s
semiconductor ecosystem. DAE estimated the direct and indirect economic contribution
of the semiconductor ecosystem across the full value chain and further detail on
methodology is provided in a separate Technical Appendix.

Based on their modelling, DAE estimates that Australia’s semiconductor ecosystem
generated $995 million in semiconductor-related revenue in 2025, contributing $820
million in total value added to the Australian economy. This includes $535m in direct value
added from semiconductor firms and organisations and $285m in indirect value added
supported through purchases across the broader supply chain from semiconductor-
related organisations, including purchases of energy, transport, professional services and
specialised equipment.

The distribution of this activity reflects the structure of the ecosystem. As shown in Exhibit
3.4, total value added is concentrated in Products and Applications ($585m) and R&D
($100m). Also reported in the table, are estimates of direct and indirect employment.

DAE analysis estimates that the ecosystem supports 5,790 full-time equivalent jobs —
4030 direct and 1,760 indirect. Products and Applications is again the largest by total
employment (3,180 FTE).
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Exhibit 3.4 Est. direct and indirect value added and employment by value chain segment

VALUE CHAIN DIRECT VALUE INDIRECT VALUE | TOTAL VALUE DIRECT INDIRECT TOTAL

SEGMENT ADDED ($M) ADDED ($M) ADDED ($M) EMPLOYMENT EMPLOYMENT EMPLOYMENT
(FTE) (FTE) (FTE)

Products & 405 180 585 2060 1120 3180

Applications

Design & IP 20 15 30 830 90 920

Research & 50 45 100 140 290 430

Development

Equipment 45 30 75 340 180 520

Suppliers

Assembly,

Packaging & - - - - - -

Testing

Manufacturing 10 5 15 500 50 550

Semiconductor 5 5 10 150 20 170

Grade Inputs

Raw IYIotenoIs s < 5 B 10 10

Suppliers

TOTALS 585 285 820 4030 1760 5790

Source: Deloitte Access Economics (2026), Table 1.3 and 1.4.
Note: Values a rounded to the nearest $5 million and nearest 10 employees. Components may not sum to totals due to
rounding and adjustments for double counting.

The DAE analysis shows that Australia’s semiconductor ecosystem is real, measurable,
and anchored in segments where value is generated through knowledge, integration,
engineering and research capability rather than large-scale physical production. That
profile reflects genuine strengths in Research and Development, and specialist Products
and Applications while also highlighting limited depth in the midstream activities where
scale and supply chain integration tend to determine resilience.

3.3 An outsized impact

It is important to highlight the economic contribution estimates above do not capture

the broader spillover effects of semiconductor capability. Semiconductor development

is among the most knowledge-intensive activities in the global economy, drawing on
knowledge domains such as materials science, precision engineering, photonics, chemistry
and systems design. The knowledge generated through this activity often diffuses beyond
the firms and institutions that create it, lifting capability in adjacent sectors and across the
wider innovation ecosystem.

In this sense, semiconductor capability is also a marker of a country’s depth of technical
and industrial capability. The capabilities required to design, fabricate, package and
integrate semiconductor technologies are leveraged by other high-value industries,
including artificial intelligence, quantum technologies, advanced manufacturing and clean
energy. For Australia, the significance of semiconductors is therefore not only about access
to devices, but about building the kind of economy able to develop, apply and benefit
from the technologies they enable.

Much of the knowledge embedded in semiconductor activity is tacit, residing in people,
teams and accumulated experience. Engineers who have worked in chip design,
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fabrication, advanced packaging or product integration carry process knowledge

and technical judgement that cannot be fully codified or transferred through licensing
agreements alone. When they move between firms, found spinouts or collaborate with
universities, that knowledge travels with them. Semiconductor firms also invest heavily in
research and development, and some of what that investment generates diffuses through
published research, university partnerships and the dense technical relationships between
materials suppliers, equipment providers, manufacturers and end-users. The effects also
extend downstream: industries that use advanced semiconductor inputs often need to
upgrade their own technical capability to apply those inputs effectively

Estimates of the spillover effects of semiconductor activity vary across studies and
geographies, but the direction of evidence is consistent. Moretti and Thulin estimate a
local employment multiplier of approximately 4.9 for high-technology industries, compared
with 1.6 for manufacturing broadly.” Oxford Economics, in a report for the Semiconductor
Industry Association, estimated that each direct semiconductor role supports 6.7 further
jobs across the broader economy.”® A 2025 study by Bilge Erten, Joseph Stiglitz and

Eric Verhoogen examining the early employment effects of the CHIPS and Science Act
found measurable short-term employment gain in upstream sectors outnumbered direct
semiconductor jobs by roughly two to one.” The precise scale of equivalent effects in
Australia is not yet known, but international evidence consistently indicate that economic
returns are well beyond the boundaries of the sector itself.

3.4 Australia’s position and ambition within the global ecosystem

Australia represents a very small share of the global semiconductor ecosystem. Even using
a broad definition of the domestic sector — extending beyond core semiconductor value
chain activity to include firms that specify, design, adapt or integrate semiconductors
into higher-value products and applications — Australia’s relative scale remains modest

in global terms. This reflects Australia’s structural position in the global industry: it is not a
vertically integrated semiconductor manufacturing centre, but a specialised participant
with capabilities across research, design, advanced materials, devices and application-
linked engineering.

Given the scale and expected growth of the global market, even modest gains in
Australia’s share would be economically significant. Doubling or tripling the size of the
domestic ecosystem over the next 15 years would represent a material shift in Australia’s
position within global value chains.

Australia’s future role is therefore unlikely to involve replicating the large-scale
manufacturing ecosystems of major semiconductor powers. A more credible ambition is
to deepen capability in selected domains where Australia can achieve global relevance,
strengthen integration into trusted supply chains and capture more value over time. This
includes building on existing strengths in design, advanced materials, photonics, quantum
technologies and specialised applications, while developing emerging areas such as
advanced packaging and heterogeneous integration where targeted investment is
beginning to build a foundation.

In contrast to the coordinated and investment-driven approaches observed globally,
Australia’s semiconductor ecosystem has developed in a more distributed and market-

led way. Activity has been supported through research capability, industry initiatives and
targeted programs, resulting in areas of strength but without a sustained national strategy
or coordinated investment framework at comparable scale.

This context is important in understanding both the current structure of the ecosystem
and the factors shaping its future trajectory. The next section outlines the constraints and
opportunities that will influence how Australia can build on its existing capabilities and
define a more deliberate role in the global semiconductor system.

Part 4
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Unlocking
Australia’s
Potential

Australia’s semiconductor
ecosystem has identifiable
strengths. It is globally
connected, technically capable
in several strategic areas,
supported by strong research,
design and early-stage
innovation capability, and
already participates in a range of
high-value technology domains.

However, these strengths do not yet translate into sustained commercial
scale, broad industrial capability, or significant domestic value capture.
Stakeholder input and analysis point to a set of structural challenges
that limit the ability of firms and researchers to move from capability to
deployment, scale and long-term competitiveness.

These challenges are interconnected and span infrastructure, access
to global capability and capital, and workforce depth, and broader
ecosystem coordination.

4.1 Structural constraints to scale and value capture

A central feature of Australia's semiconductor ecosystem is the presence
of capability at the early stages of the value chain, alongside more
limited depth in the transition to commercial scale. This creates a
“missing middle” between research, design and early-stage innovation
on one hand, and sustained production, deployment and industrial
scale on the other.

In many cases, the critical translation steps such as process
development, validation, qualification, packaging, testing, early
production and access to customers and markets occur offshore,
meaning firms move from domestic capability into international
systems at precisely the point where scale, revenue and value capture
begin to emerge.

Demand conditions reinforce this pattern. Australia’s domestic market
for semiconductor devices and semiconductor-enabled products is
relatively small, and there are limited anchor customers or procurement
mechanisms to support early deployment at scale. In larger ecosystems,
early demand from government, defence, telecommunications, energy,
medical technology or industrial sectors can help pull technologies
through the transition from innovation to commercial adoption. In
Australia, these demand signals are more diffuse, slowing progression
from technical capability to market deployment.
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These challenges reflect the interaction of several structural factors: the scale of the
domestic market, the structure of global supply chains, the availability of infrastructure and
capital, and the depth and maturity of the workforce and supporting ecosystem.

4.1.1 Infrastructure gaps beyond research scale

Australia’s semiconductor ecosystem is supported by a strong base of research and
enabling infrastructure, including nationally distributed facilities, university-based
cleanrooms and specialised fabrication capability. These assets play a vital role in
early-stage innovation, supporting materials development, basic device prototyping
and experimental work across a range of semiconductor and semiconductor-
enabled technologies.

However, infrastructure supporting the transition from prototype to production is more
limited. Australia has selected commercial capability in specialised areas, including
compound semiconductor materials growth and device manufacture, but lacks broader
industrial-scale semiconductor fabrication capability: the kind of process-controlled,
production-grade environment needed to support repeatable prototyping, small-batch
production, qualification and transition to manufacture.”

This reflects a broader gap in the “translation layer”: the facilities, services and technical
capability required to move technologies from laboratory-scale demonstration into
repeatable, manufacturable and commercially deployable outputs. Compared with
more mature semiconductor ecosystems, Australia has fewer facilities at the interface
between research and production, where technologies are iterated, validated and
prepared for deployment.

DESIGN ENABLEMENT CONSTRAINTS

While Australia has capability in semiconductor design and intellectual property, the
supporting infrastructure that connects design activity to fabrication remains fragmented.
This includes access to shared design platforms, process design kits, fabrication interfaces,
prototyping pathways and related advisory services. In more mature ecosystems, these
functions help firms move from design to physical realisation, particularly for startups

and smaller companies. In Australia, organisations often need to navigate dispersed

and international pathways to progress from design into fabrication and early-

stage production.

PROCESS DEVELOPMENT AND PILOT-SCALE MANUFACTURING

Australia has limited capability to move devices through process development and
manufacturing readiness. Early-stage facilities, including cleanrooms, prototyping tools
and specialised fabrication equipment, provide an important foundation, but they are
generally not configured for the sustained, process-controlled, low-volume production
needed to improve reproducibility, optimise yield and demonstrate manufacturability.

This is particularly acute for firms developing novel devices and materials systems, including
compound semiconductors, photonics and quantum-related technologies. Moving from

a functional prototype to repeatable output requires sustained process refinement,
controlled production environments and access to specialised technical expertise. In
practice, this creates a discontinuity between prototype development in Australia and
later-stage production, with firms often relying on offshore facilities as they move toward
commercial readiness. This limits domestic value capture and reduces the extent to which
process knowledge and industrial capability are retained locally.
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PACKAGING, TESTING AND VALIDATION

Downstream stages that link manufactured devices to deployable products — including
packaging, integration, testing, validation and qualification — are also limited in Australia.
The country has strong research-grade characterisation capability, including through
national research infrastructure, but less production-oriented capability for routine testing,
qualification and packaging beyond research scale.

Because packaging and validation are critical to product performance and reliability, firms
often rely on offshore providers. This can be difficult for early-stage companies working

at low volumes, where access may be costly, slow or deprioritised by global suppliers.
Testing capability is similarly constrained where specialist tools exist but are configured
primarily for research rather than routine commercial use, including in areas such as
communications, photonics and quantum-related applications.

Together, these gaps span the transition from design to deployment. In the absence of
integrated, production-oriented infrastructure across these stages, firms must assemble
pathways across multiple organisations and jurisdictions. These constraints are most
acute for startups and smaller firms, which typically lack the scale or capital to invest

in dedicated infrastructure themselves. The result is a system that is well equipped for
research and early-stage innovation, but less developed in the shared infrastructure
needed to support process maturation, qualification and early production — a central
contributor to the broader missing middle between capability and commercial scale.

4.1.2 Constraints in accessing global capability and capital

Australia’s semiconductor ecosystem depends heavily on international capabilities across
fabrication, packaging, design tools, specialist inputs and supply chain services. This global
integration enables participation in advanced technology development, but access is shaped
by scale, commercial relationships, technical readiness and position within glolbal markets.

ACCESS TO FABRICATION, TOOLING AND SUPPLY CHAIN SERVICES

Australian firms rely on international partners for key services and inputs, including
wafer fabrication, advanced packaging, specialist design tooling, intellectual property
and supply chain services. This affects cost, timing and availability, particularly where
services are provided by global firms operating at scale. Smaller firms face particular
disadvantages: low-volume customers may be deprioritised in production queues, face
longer lead times or have less flexibility in negotiating commercial terms.

Semiconductor development also depends on specialised software, intellectual property
and licensing arrangements, including electronic design automation tools supplied by a
small number of global providers. For startups and smaller firms, these tools can be difficult
to access on favourable terms, particularly where commercial arrangements are complex
or relationship dependent.

RELATIONSHIP-DRIVEN BARRIERS TO ENTRY

Access challenges are financial, technical and relationship driven. Participation in global
semiconductor supply chains often depends on established commercial relationships,
demonstrated credibility and visibility within international networks. Firms with existing
partnerships, overseas presence or prior supply-chain experience are generally better able
to navigate these pathways than newer or smaller entrants .

As a result, access to foundries, tool vendors, packaging providers and specialist services
remains uneven across the ecosystem. This can slow development timelines and increase
uncertainty at stages where reliability, speed and technical support are critical.
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CAPITAL ACCESS AND LOCATION PULL FACTORS

Domestic investment in semiconductor ventures is relatively limited, particularly for
hardware-intensive and long-cycle technologies, with local investors often having greater
familiarity with other sectors. As a result, firms frequently seek capital in international
markets, where there is deeper semiconductor expertise, more mature investment
ecosystems and greater risk tolerance.

This directly influences firm behaviour and location decisions — access to international
capital is often closely linked to proximity to investors, customers and supply chain partners,
creating a strong pull for firms to establish or expand their presence offshore. Founders and
technical teams may spend extended periods overseas, or relocate key functions entirely,
to engage with investors and integrate into global networks. In practice, the combination
of capital access, supply chain access and market proximity creates a structural incentive
for firms to shift activity out of Australia as they scale.

For Australian firms, particularly startups and SMEs, this can influence where capability is
developed and retained. These effects are most pronounced where domestic infrastructure
is limited, reinforcing the interdependence between infrastructure gaps and access
constraints, and contributing to the broader challenges in progressing from early-stage
innovation to sustained commercial scale within Australia.

4.1.3 Workforce Depth and Ecosystem Maturity

Australia's workforce constraint reflects gaps in depth, experience and distribution across
the semiconductor value chain. The ecosystem has fewer people with applied industry
experience in product development, process engineering, packaging, testing, production
environments and scale-up.

THE MISSING MIDDLE: MID-CAREER AND SENIOR EXPERIENCE

A central constraint is the limited cohort of mid-career professionals with applied industry
experience. The workforce profile includes a strong base of early-stage talent, but fewer
individuals with the five to ten years of experience typically required to bridge research,
design and commercial delivery, reducing the capacity of firms to progress technologies
through scale-up phases including product development, process optimisation and early-
stage production. This is reinforced by a more limited pool of senior personnel with end-
to-end semiconductor experience across design, manufacturing and commercialisation.
Technical leaders, experienced engineers and program managers are critical to guiding
complex development processes, managing risk and supporting knowledge transfer
within organisations. In the absence of this cohort, firms may face challenges in executing
large-scale or multi-stage programs and in developing the internal capability required for
sustained growth.

ECOSYSTEM SCALE AND THE SELF-REINFORCING SKILLS GAP

The smalll scale of manufacturing and production activity in Australia limits opportunities
for engineers and technicians to gain hands-on experience in process development,
fabrication, packaging, testing and system integration. This creates a self-reinforcing
dynamic. Lower industry density also weakens industry—education feedback loops

and keeps practical knowledge concentrated within specific organisations and
research groups.

EDUCATION AND TRAINING PATHWAY FRAGMENTATION

Pathways into semiconductor-specific roles remain less defined and less coordinated than
in more established ecosystems. The predominance of elective-based learning, limited
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exposure to fabrication and production environments, and reliance on university research-
based training mean that workforce development is often indirect and dependent on
subsequent industry experience. This extends the time required for individuals to develop
industry-relevant capability and reduces the speed at which the workforce can scale. In
practice, the transition from general STEM capability into semiconductor-specific roles is
not uniform. Entering semiconductor roles typically requires additional specialised training,
tools access and applied experience, and firms may incur higher costs in onboarding and
training, with workforce development becoming more dependent on in-house capability
building or international recruitment.

INTERNATIONAL TALENT RELIANCE DYNAMICS

These factors contribute to a structural interdependency between workforce development
and ecosystem scale — the growth of a more experienced and specialised workforce
depends on the availability of industry opportunities and production environments, and
the expansion of those activities depends on access to suitably experienced talent.

This interdependence can slow the progression from early-stage capability to sustained
commercial activity, particularly in segments requiring coordinated, multi-disciplinary
expertise. In response, firms frequently draw on international talent to access specialised
skills and experience not readily available domestically. While international recruitment
is critical for developing the ecosystem, it introduces additional complexity including
competition for globally scarce talent, time required for recruitment and integration, and
potential regulatory or security considerations in specific application areas.

These workforce constraints do not reflect a lack of foundational capability, but rather

a gap in depth, experience and system-level maturity as well as exposure to the latest
trends in semiconductor technology. They influence how effectively firms can scale, how
knowledge is transferred and accumulated, and how quickly technologies can move from
development to deployment. As with other areas of the ecosystem, workforce outcomes
are intricately linked to broader structural factors, including industry composition,
infrastructure availability and access to global networks.
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4.2 Opportunities to strengthen and scale capability

Improvements in one area can have effects across multiple parts of the ecosystem.
Strengthening translation infrastructure, improving access to global capability and
markets, and building workforce depth can together support more effective progression
from research and design strengths to commercial and industrial impact.
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4.2.1 Strengthening the translation layer and infrastructure

Infrastructure plays a vital role in determining how effectively semiconductor capability
can be translated from research and design into commercial outcomes. As outlined in the
preceding section, Australia has a strong base of research infrastructure supporting early-
stage innovation, but more limited capability in the intermediate stages of development,
including process maturation, pilot-scale manufacturing, packaging, and production-
oriented testing and validation. This creates an opportunity to strengthen the ecosystem'’s

“translation layer” and support more continuous progression from prototype to deployment.

Recent investments and initiatives provide a foundation to build on. Facilities such as
the Advanced Manufacturing Readiness Facility (AMRF), alongside university-based
and national infrastructure, demonstrate the potential to support more applied and
collaborative activity. Ensuring that these assets are accessible, connected and aligned
with semiconductor-specific requirements could extend their impact beyond individual
projects and into broader ecosystem capability.

DESIGN-TO-FAB PATHWAYS

Infrastructure that supports design enablement and interface with global fabrication
pathways is an important part of the translation layer. Access to coordinated design
platforms, prototyping pathways and integration with fabrication services can reduce
barriers at early stages of development, particularly for startups and smaller firms.
Strengthening these linkages, including through shared services or structured access
mechanisms, can improve continuity between design and physical realisation.
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SHARED PILOT-SCALE ENVIRONMENTS

A key opportunity lies in expanding access to infrastructure that supports process
development and early-stage manufacturing. While research facilities provide important
foundations for device prototyping and experimental work, the transition to repeatable,
manufacturable outputs requires environments that enable sustained process refinement,
yield optimisation, and small-batch production. Strengthening access to pilot-scale and
production-oriented infrastructure, particularly in flexible, shared, or collaborative formats,
can help firms bridge this transition and reduce reliance on offshore pathways.

This is especially relevant for emerging areas such as compound semiconductors,
photonics, and quantum-related devices, where iterative process development and the
close coupling of materials, fabrication and device performance are critical. Improved
access to suitable infrastructure in these domains can accelerate development cycles,
support knowledge retention within the domestic ecosystem and improve the ability of
firms to progress technologies toward commercial readiness.

PACKAGING, TESTING AND VALIDATION CAPABILITY

Opportunities also exist to strengthen downstream capability in packaging, integration,
and testing. These stages are closely linked and critical to system-level performance and
deployment, yet remain relatively limited in accessible, production-oriented form. Expanding
capability in these areas — whether through shared facilities, coordinated access
arrangements or partnerships with international providers — can support more complete
development pathways and improve firms' ability to validate and deploy products.

COORDINATION AND VISIBILITY OF INFRASTRUCTURE

There is also an opportunity to make better use of infrastructure that already exists.
Research Infrastructure Connected helps users navigate the broader system of NCRIS-
enabled facilities, including the Australian National Fabrication Facility and Microscopy
Australia. These mechanisms are primarily configured around research access and

are not always well suited to commercially oriented development. Improving visibility,
navigation and industry-facing access pathways would help smaller firms engage
with existing infrastructure and ensure future investments fill genuine gaps rather than
duplicate capability.

4.2.2 Improving access to global capability and capital

Access to global capability, capital and markets is a defining feature of the semiconductor
industry, given its highly specialised and geographically distributed value chain. As
outlined in the preceding section, Australia’s participation in this system is shaped by
strong international linkages, but also by structural challenges in accessing the scale,
networks and resources required to grow domestic capability. This presents an opportunity
to strengthen how Australian firms connect into global ecosystems and to improve the
conditions through which capability is developed and ideas are commercialised.

STRUCTURED ACCESS MECHANISMS

Structured access could help strengthening the mechanisms through which firms access
international expertise, infrastructure and supply chains. Semiconductor innovation and
production are inherently collaborative and cross-border, and effective participation
depends on engagement with global partners at different stages of the value chain.
Stronger connection points — through partnerships, delegations and structured
engagement initiatives — can improve access to specialised knowledge, fabrication
pathways and commercial networks that are not available domestically.
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® Silicon Catalyst
Australia is the Asia-
Pacific expansion

of Silicon Catalyst,
focused on supporting
early-stage
semiconductor and
quantum startups in
Australia. Launched
with support

from Queensland’s
Venture Capital
Development Fund

its inaugural 2026
ChipStart AU program
comprises a cohort

of five Queensland
companies.

Programs such as Silicon Catalyst Australia’s Chip Start® illustrate the value of more
structured pathways for early-stage firms. Its model combines access to advanced design
tools, design IP, foundry prototyping pathways, strategic advice and investor networks,

helping reduce some of the cost, capability and relationship barriers that smaller firms may

otherwise face when trying to connect into global semiconductor ecosystems.

COORDINATED INTERNATIONAL ENGAGEMENT

Coordinated international engagement would improve how Australian capability is
presented and connected internationally. Access to global markets and supply chains
is closely linked to visibility, credibility, and the clarity of entry points into the ecosystem.
Better coordination of trade engagement, industry promotion and international
partnerships can help firms navigate supply chains, identify market opportunities and
establish long-term commercial relationships.

The Investment NSW pavilion and trade program at SEMICON Taiwan®” provides a useful
example of this kind of coordinated international engagement. Delivered in partnership
with S3B and Austrade, it created a structured platform for NSW companies to participate

in a major semiconductor trade event, improving visibility with global supply-chain partners

and supporting direct market engagement. Examples like this show how coordinated
international presence can help firms access market intelligence, relationships and
commercial opportunities that may be difficult to secure independently.

There is also an opportunity to strengthen how these efforts are aggregated and
presented at a national level. Improving the visibility of Australian capability, and providing
clearer entry points into the ecosystem, can enhance engagement with global partners
and improve access to both capability and capital.

AUSTRALIA 2025

w' ¥

BETTER POSITIONING IN GLOBAL CAPITAL MARKETS

Better positioning in global capital markets would support access to capital more broadly,
particularly for firms operating in hardware-intensive and longer development cycles.
Semiconductor ventures require investment models that can accommodate technical
complexity, extended timelines and capital intensity, which may differ from those typical
of other technology sectors. Strengthening connections between domestic firms and
international investors, alongside improved visibility of Australian capability, can support
more effective positioning within global capital markets and help bridge gaps between
early-stage funding and later-stage scale investment.

Initiatives such as the Semiconductor Australia conference? illustrate the value of investor-
focused platforms that bring companies, policymakers, and the international investment
community together around Australia’s semiconductor opportunity. As an investor
conference and national showcase, it provides a mechanism to present home-grown
capability and investment opportunities more clearly to capital markets.

” SEMICON Taiwan
2025 marked the third
consecutive year of
participation with

the Australia—NSW
Pavilion featuring
seven NSW technology
companies across
fabless semiconductors,
quantum technology,
advanced packaging,
artificial intelligence
hardware and

related technologies.

20 Semiconductor
Australia is an

investor conference

for Australia’s
semiconductor,
quantum and photonics
sectors. Returning in
2026 after sell-out
events in 2024 and
2025 the event is
focused on showcasing
Australian capability
and investment
opportunities.
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Improving access to global capability and capital is less about establishing entirely

new connections than about strengthening, coordinating and scaling existing ones. By
enhancing visibility, improving coordination, and supporting structured engagement
pathways, Australia can better leverage its global integration and support the growth of
domestic semiconductor capability across multiple stages of the value chain.

4.2.3 Building workforce depth and capability

The opportunity is not simply to expand the overall supply of graduates, but to strengthen
how existing talent is directed, developed and retained within the semiconductor ecosystem.

DEVELOPING THE MISSING MIDDLE

A key opportunity lies in building the mid-career workforce required to support scale-

up and commercialisation. As mentioned, the ecosystem currently has a small cohort

of professionals with applied experience across development, productisation and
production-related functions. Creating targeted mechanisms for early-career talent to
gain sustained industry experience — such as structured placements, rotational programs
or project-based industry engagement — would support the development of this “missing
middle” and strengthen continuity between research, design and commercial activity.

EXPERIENTIAL AND APPLIED TRAINING ENVIRONMENTS

Expanding access to experiential learning environments within Australia is another
opportunity. While research infrastructure provides important training settings, exposure
to production-oriented, system-level and product development contexts remains more
limited. Integrating workforce development into applied environments — including
prototyping, pilot-scale activity and advanced packaging or testing contexts — could
strengthen practical skills development and support the transition from theoretical
knowledge to applied capability.

CLEARER PATHWAYS AND STRONGER INDUSTRY-EDUCATION ALIGNMENT

Strengthening pathways from general STEM education into semiconductor-specific roles
is also needed . Australia produces graduates in relevant disciplines , however progression
into semiconductor careers is often indirect and dependent on individual pathways. More
structured and visible entry points into the sector — including industry-aligned coursework,
defined career pathways and stronger integration between education and industry —
could improve the conversion of foundational talent into sector-specific capability.

Stronger connections between industry, research and education institutions would

further improve workforce outcomes. Current interactions are often informal or project-
specific, limiting consistent feedback between industry needs and training provision. More
coordinated approaches — such as co-designed programs, shared training initiatives,
and clearer articulation of industry skill requirements — could improve alignment between
education pathways and workforce demand. Greater visibility of semiconductor career
pathways across the ecosystem, including clearer roles, skill requirements and progression
opportunities across design, manufacturing, packaging, testing and system integration,
could also support talent attraction and retention, particularly in less visible but
strategically important parts of the value chain.

LEVERAGING GLOBAL ENGAGEMENT FOR CAPABILITY DEVELOPMENT

Australia’s global integration also presents an opportunity to accelerate workforce
development through international engagement. Participation in global supply chains and
partnerships with international firms can give Australion engineers and researchers access
to production environments, specialised expertise and tacit knowledge that are not widely
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available domestically. Expanding these forms of engagement, alongside mechanisms to
retain and reintegrate internationally experienced talent will support faster accumulation
of workforce capability within the domestic ecosystem.

International talent will also continue to play a role in workforce development, particularly
in areas requiring specialised experience. Targeted attraction and integration of
experienced professionals can complement domestic capability by supporting knowledge
transfer, mentoring and team development. Combined with stronger domestic training and
career pathways, this can contribute to a more balanced and sustainable workforce profile
over time.

4.2.4 Strategic segments for capability development

Australia is well placed to strengthen and scale capability in selected segments where
existing strengths, emerging investment and growing global demand intersect. These
segments are identified as possible priority areas for national focus to test and refine
through consultation. Together, they define where Australia can build depth, improve value
capture, and strengthen its role in trusted global semiconductor ecosystems.

These segments sit at different points across the value chain and reflect different pathways
to participation. Some build on areas where Australia already has established capability,
including research, design and system-level engineering. Others represent newer areas of
opportunity where capability remains more limited but where targeted investment, stronger
coordination and improved access to infrastructure and global partnerships may support
future development.

Image courtesy of Cochlear Limited

Image courtesy of ANTSO

DESIGN-LED AND APPLICATION-SPECIFIC INTEGRATION CAPABILITY

Design-led and application-specific integration capability represents one of the most
established and immediately scalable parts of Australia’s semiconductor ecosystem. It
includes integrated circuit design, chip architecture, application-specific engineering,
FPGA-based systems, and the ability to integrate semiconductor components into higher-
value products and platforms. This is an area where Australia’s largely fabless, design-
led industry structure is already aligned with the global character of the semiconductor
sector, in which value is distributed across specialised stages of a value chain rather
than concentrated in fabrication alone. Recent McKinsey analysis suggests that design-
oriented segments — including EDA, intellectual property and fabless models — capture
a disproportionately large share of semiconductor market value relative to foundry and
packaging stages, reinforcing the strategic importance of capability in these parts of
the ecosystem.”

22 Examples of relevant
research capability
includes internationally
connected and
recognised work

at Australian

National University

in optoelectronics

and meta-optical
systems, University

of Western Australia

in infrared detectors
and Griffith University
in power devices.
Commercial compound
semiconductor
capability includes
BluGlass’ laser diode
manufacturing and
proprietary materials
growth technology,
and Silanna UV's UV-C
LED manufacturing
capability based on
advanced epitaxy
and patented nitride
semiconductor
technology.

2 UNSW provides

a strong example

of Australia’s long-
standing capability

in photovoltaic
materials research
and technology
development, with
more than 40 years
of internationally
recognised leadership
in silicon photovoltaic
innovation and
continuing work on
next-generation
photovoltaic materials
and devices.

% Examples include
UNSW-linked silicon
quantum device
research and
commercialisation
pathways, alongside
Victoria’s diamond
quantum ecosystem,
which brings together
research capability,
materials development
and emerging quantum
diamond foundry
activity.

2 Australia has relevant
silicon capability at
different points in the
value chain, including
Simcoa'’s high-purity
silicon production in
Western Australia, the
polysilicon pathway
examined through the
ARENA-supported
Australian Silicon Study,
and ANSTO's neutron
transmutation doping
capability (at the
OPAL reactor), which
is the world's largest
supplier of Neutron
Transmutation Doped
(NTD) silicon to the
power semiconductor
market.
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This segment is strategically important because it offers a direct pathway to growth
without requiring large-scale domestic fabrication capability. It builds on areas where
Australia already demonstrates capability, and where firms and research teams

can participate in global value chains through design, subsystem development and
application-specific engineering. It is also closely connected to downstream markets of
national importance, including communications, defence, medical technologies, industrial
systems and energy technologies, where system-level integration and specialised
performance matter as much as semiconductor production itself.

The opportunity in this segment is therefore to strengthen the conditions that enable
design-led firms and teams to scale more effectively. This includes improving access to
design tools and intellectual property, strengthening pathways from design to fabrication
through more coordinated prototyping and foundry access, and supporting stronger

links between semiconductor design capability and the firms that develop higher-value
systems and products. Strengthening this segment could help Australia retain more of the
architecture, application and IP value associated with semiconductor-enabled innovation,
even where manufacturing continues to occur offshore.

ADVANCED SEMICONDUCTOR DEVICES AND MATERIALS PLATFORMS

A second strategic segment lies in advanced semiconductor devices and materials
platforms. This includes capabilities linked to semiconductor materials science, device
engineering and specialised fabrication pathways across areas such as compound
semiconductors, photonics, power electronics, sensing, photovoltaics and emerging
materials systems. These capabilities sit between upstream research and downstream
system integration and form an important part of the foundation on which more advanced
applications and higher-value products depend.

This segment aligns closely with Australia’s existing strengths in research, micro- and
nanofabrication, photonics, advanced materials and related areas of device development.
It reflects parts of the ecosystem where performance depends not only on circuit design,
but also on the underlying properties of materials, device architectures and fabrication
processes. Australia has established strengths in the growth, epitaxy and manufacture of
compound semiconductor materials?, across both research and commercial applications.?
Our broader capability base includes photovoltaic materials, quantum-relevant materials
and device platforms, including silicon-based quantum device research and emerging
commercial activity in diamond-based quantum technologies.?

Australia also has relevant silicon capability at different points in the value chain. Existing
upstream silicon production, potential pathways into photovoltaic-grade materials, and
specialised downstream processing capability such as neutron transmutation doping
illustrate how a broader silicon materials platform could be strengthened over time.® These
capabilities do not in themselves constitute an end-to-end domestic silicon semiconductor
chain, but they point to areas where Australia can build deeper value-adding pathways
rather than relying entirely on imported inputs.

The opportunity here is not to replicate the full manufacturing capability of larger
semiconductor economies, but to deepen capability in device classes, materials platforms
and specialised processes where Australia can achieve stronger global relevance. Realising
that opportunity would depend on improved access to translation infrastructure, including
process development, pilot-scale capability, testing and validation pathways that enable
devices and materials systems to progress beyond laboratory-scale demonstration. In

this respect, the segment is closely linked to the broader challenge identified earlier in this
chapter: the need to strengthen the translation layer between research capability and
commercial scale.


https://pages.mckinsey.com/rs/473-ZYE-522/images/2026-Q1_Semicon%20CaaS.pdf.
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% Emerging
infrastructure

includes the AMRF
Semiconductor
Advanced Packaging
Facility (www.amrf.
sydney), which is being
developed as Australia’s
first commercially
focused advanced
packaging facility, with
planned capability in
areas such as flip-chip,
fan-out wafer-level
packaging and 2.5D
architectures. Similarly
recent enabling
investments for quantum
packaging include
NSW funded Advanced
Prototype Packaging
Facility, QLD funded
Queensland Advanced
Photonics Packaging
Facility and CSIRO
Defence Trailblazer
equipment.

27 Commercial

activity includes
Syenta, an Australian
semiconductor
company developing
advanced chip
packaging technology
to support denser
chiplet integration and
faster data transmission
for applications
including Al and
quantum computing.

ADVANCED PACKAGING AND HETEROGENEOUS INTEGRATION

Advanced packaging and heterogeneous integration are becoming increasingly important

across the global semiconductor industry. As semiconductor architectures evolve, value
creation is increasingly shaped not only by the performance of individual devices, but by
how different components, materials and functions are integrated into complete systems.
This includes approaches such as system-in-package, chiplet architectures and three-
dimensional integration, which enable multiple device types and material platforms to be
combined within a single package or subsystem.

For Australia, this segment is significant because it sits precisely at the interface between
device capability and system-level value capture. It is particularly relevant in an
ecosystem that already has strengths in specialised devices, photonics, quantum-related
technologies and application-specific systems, but more limited domestic capability in
the packaging, integration and validation stages needed to move from component-
level innovation to deployable products. In this sense, advanced packaging is not

simply another downstream activity: it is a critical enabler of how upstream capability is
translated into system performance, manufacturability and commercial relevance.

Current domestic capability in this segment remains limited, but it is emerging as a
potential area for targeted development.? Strengthening capability in advanced
packaging and heterogeneous integration could help address one of the most persistent
structural gaps identified in this paper by improving continuity between prototype
development and product deployment. It would also support more complete domestic
participation in high-value semiconductor pathways, particularly where performance
depends on the close integration of different materials, devices and subsystems.?’
Development in this segment would likely require coordinated investment in infrastructure,
capability development and access to global packaging ecosystems, but it may offer a
particularly important opportunity to strengthen the national translation layer.

SEMICONDUCTOR-ENABLED QUANTUM SYSTEMS

The fourth strategic segment lies in semiconductor-enabled quantum systems. This
includes quantum technologies that depend directly on semiconductor materials,

device structures and fabrication processes, including quantum computing, sensing

and communications platforms. This segment is more frontier-oriented, and subject to
longer development timelines and greater uncertainty than more established parts of the
ecosystem. It is nevertheless relevant to Australia’s semiconductor future because it builds
on areas of recognised national strength and intersects with a growing field of strategic
and industrial importance.

This segment reflects the increasingly important connection between semiconductor
capability and advanced quantum systems. Semiconductor materials, fabrication
pathways, control electronics, photonic integration, packaging and device engineering alll
play a role in enabling quantum technologies to progress from research to more scalable
technical and commercial forms. As such, semiconductor-enabled quantum systems should
not be understood as a separate field disconnected from the rest of the sector, but as part
of a broader semiconductor capability base that extends into frontier technology domains.

The opportunity in this segment lies in building on Australia’s strong position in quantum
research and aligning that strength more effectively with semiconductor capability
development. Recent investment activity and growing commercial momentum suggest
that this is no longer only a research story; it is increasingly becoming an industrial and
capability-building proposition.® This includes silicon-based quantum device pathways,
diamond-based quantum materials and devices, and photonic quantum computing
approaches, each of which relies in different ways on semiconductor-adjacent materials,
fabrication, packaging, testing and systems integration capability.

% Recent investment
activity includes
National Reconstruction
Fund Corporation
investments in silicon
quantum computing
and diamond quantum
technologies, including
Dirag, Silicon Quantum
Computing and
Quantum Birilliance.
International momentum
has also increased,
with Diraq signing a
Letter of Intent with

the U.S. Department
of Commerce for

up to US$38 million

in proposed CHIPS

Act funding, and
PsiQuantum signing a
US$100 million Letter
of Intent to support
manufacturing and
scaling of photonic
quantum computing
technologies.
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Development pathways in this segment are likely to be more complex than in more

mature semiconductor markets. They will require patient capital, specialised infrastructure,
workforce depth and continuing access to global research and industry networks. They
may also generate benefits beyond quantum technologies themselves by strengthening
adjacent capability in photonics, cryogenic and control systems, specialised packaging,
high-performance integration and advanced materials. While the timing and scale

of commercial impact remain uncertain, semiconductor-enabled quantum systems
represent an area where long-term strategic positioning may matter, particularly as globall
investment and competition continue to accelerate.

4.3 Australia needs a coordinated national approach

The preceding sections point to a consistent conclusion. Across infrastructure, global
access and capital, and workforce, Australia has genuine capability at the early stages

of the semiconductor value chain but struggles to convert it into sustained industrial
activity as technologies mature. The specific gaps differ in form — a weak translation layer
in infrastructure, structural incentives for firms to shift activity offshore as they scale, and
insufficient depth of mid-career and senior experience — but they reinforce one another.
The missing middle is not three separate problems. It is a single structural challenge
expressed across different parts of the ecosystem.

This pattern is not new. Australia has demonstrated semiconductor-relevant

capability in globally significant technologies, including through the development and
commercialisation of the cochlear implant, where integrated electronics and system design
played a central role. Australian-designed semiconductor capability has also contributed
to internationally significant technologies beyond the domestic market. Yet these
successes have not translated into broad recognition of Australia as a semiconductor
nation or into sustained industrial momentum. The gap between individual achievements
and system-level strength reflects a long-standing albsence of a coordinating framework
capable of building on success over time.

This is what makes isolated interventions insufficient. Research infrastructure exists,
engagement mechanisms are emerging, and talent pipelines are being strengthened.
These efforts matter, but their impact is limited when they are not connected by a broader
framework that sequences investment across the value chain, aligns demand signals

with supply-side capability, and directs individual initiatives toward a shared national
objective. The result is a sector with real activity, but one that still appears fragmented

to firms, investors, governments and international partners and carries costs well beyond
the semiconductor sector itself. Semiconductor capability underpins competitiveness

in adjacent industries including clean energy, defence, medical technology, advanced
manufacturing and digital infrastructure. A stronger domestic ecosystem would generate
broad spillovers across these areas, while continued weakness risks constraining capability
and value capture in each of them.

The window for Australia to build a credible position is not indefinite. Global supply
chains are consolidating, partner nations are making long-term commitments, and the
advantages Australia can offer — including research capability, critical minerals, trusted
partner status and geographic position — are most valuable now, while the global
landscape is still being redrawn.

What this chapter points toward is not simply a larger version of what already exists, but

a more coordinated response: one that is sequenced across the value chain, sustained
over time, and grounded in a clear assessment of where Australia has genuine advantage
and where it does not. That is the role of a National Semiconductor Roadmap — not to
resolve every constraint in isolation, but to establish shared direction, sequenced priorities
and the connective framework needed to build Australia’s existing strengths into sustained
industrial capability.
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Part 5

Building a Vision
for Australia’s
Semiconductor Future

Australia's semiconductor
ecosystem is entering a
period in which longer-term
direction matters as much as
current capability.

The international environment is changing rapidly, with semiconductors
increasingly recognised as central to economic resilience, industrial
capability and national security.

Against this backdrop, the National Semiconductor Roadmap will help
define how ambitious Australia should be in shaping its role over the
next decade and beyond.

Australia’s future position is likely to depend on building selective
depth in domains where it can achieve global relevance, strengthen
integration into trusted supply chains and capture greater value

over time. This points to complementary areas of focus across the
ecosystem. For some stakeholders, Australia’s strongest pathway

may lie in research, design and application-specific integration. For
others, it may involve targeted capability in enabling infrastructure,
advanced packaging, specialised manufacturing, materials platforms,
photovoltaics, or semiconductor-enabled quantum and photonic
technologies. The purpose of the Roadmap process is to identify where
there is shared alignment across the ecosystem, and clarify which areas
offer the strongest basis for long-term national advantage.

The vision for Australia’s semiconductor future will need to connect
industrial development with broader national objectives. This includes
resilience in critical supply chains, stronger links between research and
industry, growth in high-value sectors, trusted international partnerships,
and the development of a deeper and more sustainable workforce. In
some areads, success may mean stronger domestic capability. In others,
it may mean better access to global infrastructure, deeper partnerships,
or a clearer role in specialised segments of international supply chains.
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The Roadmap will provide a framework for disciplined choice - including where capability
should be strengthened first, which enabling conditions matter most, and how investment,
infrastructure, workforce and policy settings can reinforce one another over time. This
means asking where public intervention can have the greatest catalytic effect, where
industry capability is already strong enough to build from, and where international
partnership will remain the most effective path to participation.

Australia's semiconductor capability is often understood in fragments — rather than as

a connected national ecosystem spanning firms, research groups, technologies and
adjacent sectors. This Discussion Paper brings those elements into clearer view: identify
where capability already exists, where the most significant gaps remain, and how different
parts of the ecosystem can contribute to a stronger collective position.

Now is the time to define Australia’s place in the global semiconductor ecosystem and the
contribution this strategically important sector can make to Australia’s future prosperity.
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Part 6

Engagement
Process and
Next Steps

DISCUSSION PAPER AND
SUPPORTING SURVEY

This Discussion Paper covers

a set of core strategic themes
designed to guide discussion and
enable focused input.

Strategic themes for consultation cover National Vision, Capability
Priorities, Supply Chain Resilience, Skills and Workforce, Infrastructure
and Investment, Government Policy and Coordination and International
Engagement.

Stakeholder input from across Australia’s semiconductor and broader
technology ecosystem is critical to ensuring the Roadmap reflects the
national capabilities, priorities, challenges and opportunities.

S3B is undertaking a combination of open and targeted engagement
mechanisms to support broad participation and informed input. A
structured online survey accompanies the Discussion Paper and serves
as the primary mechanism for capturing broad stakeholder input.

The survey enables you to:

Provide feedback on the strategic themes

|dentify priority areas, gaps and emerging risks and opportunities
Indicate where action and investment should be prioritised
Shape a shared direction for Australia’s semiconductor sector

You can access and complete the Survey here. It is designed to support
consistent and comparable responses, and enable detailed qualitative
input to inform our analysis.

NATIONAL WEBINARS
A series of national webinars is being delivered to:

Provide an overview of the Roadmap and Consultation Process
Present key elements of this Discussion Paper

Enable questions, clarification and discussion

Capture early stakeholder input

Webinars are delivered virtually to support national participation. To
attend one of our webinars, please register via this link.
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TARGETED ENGAGEMENT

Targeted engagement activities are being undertaken alongside open consultation to
ensure depth of insight in priority areas. These include Government briefings and targeted
workshops to address specific gaps and strategic themes.

HOW WILL YOUR FEEDBACK BE USED

Stakeholder feedback provided through the survey, webinars and targeted engagement
will be used to:

Validate and refine the proposed strategic themes

Identify priority actions and investment areas

Highlight risks, challenges and emerging opportunities

Strengthen the evidence base underpinning the Roadmap and its recommendations

The consultation period for this Discussion Paper will closes at 5pm on 30 July 2026.
Following, a summary of stakeholder feedback will be shared publicly. The Roadmap is
scheduled for public release in October 2026. To remain informed of progress and next
steps, visit our S3B Roadmap Hub. By signing up to our S3B newsletter, you can also
stay connected with developments across the ecosystem and contribute to ongoing
S3B activities.


https://redcap.sydney.edu.au/surveys/?s=JP3TTAHYRR9P8JF3
https://s3b.au/national-semiconductor-roadmap/get-involved/
https://s3b.au/national-semiconductor-roadmap/
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Appendix A

Glossary of Terms and
Semiconductor Value
Chain Definitions

A.1Key Technical and Industry Terms

ADVANCED PACKAGING

Advanced Techniques used to assemble and
connect semiconductor components into a single
package, improving performance, functionality
and integration as part of assembly and
packaging processes.

APPLICATION-SPECIFIC INTEGRATED CIRCUIT (ASIC)

A semiconductor device designed for a specific
application or function.

COMPLEMENTARY METAL-OXIDE SEMICONDUCTOR
(CMOS)

A widely used semiconductor technology platform for
integrated circuits, including processors, memory and
many digital and mixed-signal devices.

DESIGN

The architecture, engineering and specification of
semiconductor devices or technologies, including
integrated circuits, sensors, optoelectronic devices
and semiconductor intellectual property.

DESIGN ENABLEMENT

The tools, services and access pathways that
support the transition from semiconductor design
to fabrication, including access to design platforms,
fabrication interfaces and prototyping pathways.

ELECTRONIC DESIGN AUTOMATION (EDA)

Software tools used to design, simulate,
verify and layout semiconductor devices and
integrated circuits.

FABLESS

A business model in which a company designs
semiconductor devices but outsources
manufacturing to third-party foundries.

FIELD-PROGRAMMABLE GATE ARRAY (FPGA)

A semiconductor device that can be configured after
manufacturing to perform specific functions.

FOUNDRY

A semiconductor manufacturing facility that
produces semiconductor devices on behalf of
other companies.

HETEROGENEOUS INTEGRATION

The integration of different semiconductor
components or materials into a single system
or package.

INTEGRATED CIRCUIT (IC)

A semiconductor device that integrates multiple
electronic components on a single chip to perform
one or more functions.

INTELLECTUAL PROPERTY (IP)

Licensable semiconductor design elements or
technology blocks that can be incorporated into
semiconductor device designs.

KEY MARKETS

End-use industry sectors and products that rely on
semiconductor devices and technologies to function;
not part of the core semiconductor value chain but
representing downstream application domains.

MANUFACTURING READINESS

The extent to which a semiconductor technology or
process is capable of consistent, repeatable and
scalable production.

ORIGINAL EQUIPMENT MANUFACTURER (OEM)

A company that produces end-use products
incorporating semiconductor devices or subsystems.

PILOT-SCALE MANUFACTURING

Low-volume, pre-commercial production used to
refine processes, test manufacturability and improve
reliability prior to full-scale production.

PROCESS DEVELOPMENT

The refinement and optimisation of manufacturing
processes to achieve reliable, repeatable and
scalable semiconductor production.

A.2 Semiconductor Value Chain Definition

RESEARCH AND DEVELOPMENT (R&D)

Organisations whose primary semiconductor-related
activity is the conduct or provision of research, rather
than the commercial development, manufacture or
sale of semiconductor devices or systems. Includes
universities, public research organisations and
national research infrastructure, where activity is
funded through grants or research programs rather
than commercial revenue.

DESIGN

Companies whose primary activity is the design
of semiconductor devices or technologies,
including integrated circuits, ASICs, sensors,
optoelectronic devices or licensable IP cores, as
well as semiconductor-specific design tooling (e.g.
EDA). Excludes PCB-level design and firms whose
main activity is developing downstream products
using semiconductors rather than designing the
semiconductor devices themselves.

DISCUSSION PAPER / 41

PROCESS DESIGN KIT (PDK)

A set of rules, models and design files that enable
semiconductor devices to be designed for a specific
manufacturing process.

SEMICONDUCTOR

A material that can conduct electricity under
controlled conditions and forms the basis of modern
electronic devices.

SEMICONDUCTOR VALUE CHAIN

The full set of activities required to design,
manufacture, assemble and integrate semiconductor
devices into products and systems, including upstream
inputs, device production and downstream integration.

SYSTEM INTEGRATION

The process of combining semiconductor
devices into complete products or systems with
defined functionality.

TRANSLATION LAYER

The intermediate stage between research and
commercial production where semiconductor
technologies are validated, refined and prepared for
scalable manufacturing.

MANUFACTURING (FABRICATION)

Companies whose primary activity is the commercial
production of semiconductor devices, including
wafer fabrication, epitaxy, and discrete or integrated
device manufacturing. Includes both integrated
device manufacturers and foundries. This includes
both microelectronic devices (e.g. integrated circuits)
and semiconductor-based energy devices such

as photovoltaic (solar) cells and modules. Excludes
research-scale fabrication and prototyping facilities
not operating on a commercial production basis.
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ASSEMBLY, PACKAGING AND TESTING (APT)
Companies whose primary activity is the commercial
assembly, packaging, integration, testing or
qualification of semiconductor devices or modules,

including advanced packaging and reliability testing.

Covers activities from wafer probing through to final
device validation.

SEMICONDUCTOR-GRADE INPUTS

Companies supplying specialised materials,
substrates, gases or chemicals used directly in
semiconductor manufacturing, where there is a
clear and material link to semiconductor supply
chains. Full inclusion generally requires production
of semiconductor-grade or semiconductor-specific
inputs, or a distinct commercial activity serving
semiconductor manufacturing.

RAW MATERIALS

Upstream producers of minerals or metallurgical
feedstocks that may be used in semiconductor
supply chains (e.g. silicon, gallium and germanium).

EQUIPMENT SUPPLIERS

Companies whose primary activity is the supply,
manufacture or servicing of equipment, tools or
infrastructure used in semiconductor fabrication,
assembly, packaging, testing or R&D. Includes
process equipment, metrology, cleanroom systems
and specialised manufacturing infrastructure.
Excludes general-purpose equipment not specific to
semiconductor production.

PRODUCTS AND APPLICATIONS

Companies whose primary activity is the design,
manufacture or integration of products and systems
that depend materially on semiconductor devices

or semiconductor-enabled processes. Includes

firms with in-house capability to specify, design or
integrate semiconductor components (e.g. custom
chips, FPGA-based systems or advanced sensing
platforms). Excludes firms that simply incorporate off-
the-shelf semiconductors without semiconductor-
specific design or integration capability.
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