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Introduction by Professor lan Paulsen, Centre Director, ARC Centre of Excellence in Synthetic
Biology

Talk by Rick Johnson, founder and director of the highly successful US Biomade initiative.

A new industrial revolution is underway. More than 40 countries have national
strategies to capture it. The United States has invested $10-15 billion and counts
biomanufacturing among its top defence priorities. South Korea has legislated for it.
Japan’s Cabinet Office is finalising its strategy this year. Australia has not started. The
ARC Centre of Excellence in Synthetic Biology, Australia’s primary investment in this
field, ends in November 2027. The question for government is not whether synthetic
biology will transform the global economy. It will. The question is whether Australia will be
positioned to benefit, or whether we will spend our future buying from countries that
moved faster, to the detriment of our economy and our sovereignty.

What is synthetic biology?

Synthetic biology engineers living cells,mostly microbes, to turn agricultural biomass and waste
streams into high-value products including fuels, plastics, pharmaceuticals, industrial chemicals,
novel biomaterials and critical minerals. Like Al and quantum computing, it is a general-purpose
technology with transformative potential across multiple sectors of the economy. Here are some
highlights from the government’s investment in the ARC Centre of Excellence in Synthetic Biology

12 $230M 40:1

startups spun out return on government
Centre of Excellence in Synthetic investment
Biology collective valuation exceeds $1 billion

venture capital raised
by CoESB spinouts collectively

The global picture: This is Australia’s moment

Synthetic biology has become one of the four technology priorities for the United States -
alongside Al, quantum computing and next-generation semiconductors. Its defence (war)
department lists it in the top tier. More than 40 countries now have explicit national strategies for
synthetic biology and biomanufacturing. Australia does not. For many reasons, but particularly
sovereign capability and economy opportunity, this is the moment to do so.

Countries moving fast

» United States - bipartisan congressional support; government investment of $10-15 billion
over 10 years
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» 40 of 50 US states have dedicated synthetic biology and domestic biomanufacturing
strategies

* South Korea - comprehensive synthetic biology legislation enacted in 2024

» Japan - national strategy in development through the Cabinet Office, to be completed this
year

Jobs for regional communities

Rick Johnson quotes the US Department of Labor which says that for every one job we create in
synthetic biology or domestic biomanufacturing, we are creating and supporting 11 other jobs.
These are high-wage, high-salary jobs, not just for PhDs, but for operators and technicians. The
US is working now on education and workforce development across the board. Australia could be
looking at VET AND TAFE to build the workforce of the future. Biomanufacturing needs to take in
places close to feedstocks —agricultural, mining and municipal byproducts that are to be found in
regional Australia.

The economic opportunity

Independent analysis by McKinsey, the OECD, and Boston Consulting Group points to a sector of
extraordinary scale:

* McKinsey estimates 62% of all physical inputs to production can be biologically based by
2040, almost entirely through synthetic biology

+ Global market for synthetic biology projected at $2-4 trillion by 2040 (McKinsey); $30 trillion
by 2050 (OECD)

» Boston Consulting Group: synthetic biology is about to disrupt virtually every industry
except banking and financial services

* Inthe US, every job created in synthetic biology supports 11 further jobs across the
economy (US Department of Labor)

* 3.2 million biomanufacturing jobs projected in the US alone by 2035

The biggest gains are not confined to startups. Traditional industries - including mining,
agriculture, and consumer goods - are pivoting their business models around synthetic biology.

What Australia needs to do now

The ARC Centre of Excellence in Synthetic Biology ends in November 2027. At the same
moment, global investment is accelerating rapidly. Two priorities:

1. Sustained investment

Government funding plays a unique role: de-risking private investment, funding high-risk/high-
reward research, providing patient capital, and signalling to markets. The US achieves a 25:1
return on public investment in this sector; Australia's CoOESB has achieved 40:1.

2. A national strategy



Australia needs an explicit national strategy for synthetic biology and biomanufacturing, one
developed in partnership with researchers, industry, and government. More than 40 competitor
and partner nations already have one.

Australia's competitive advantage

According to Professor Rick Johnson, Australia has the foundations to become a top-seven
global player within a decade and the primary biomanufacturing hub for the Indo-Pacific.
Australia's comparative advantages include:

* Unique and diverse biological feedstocks
» Land availability and distributed infrastructure suited to regional biomanufacturing

+ A strong existing research base - CoESB has 35 industry partners and affiliates, up from 10
at its founding

« Demonstrated commercialisation capacity, with $230 million raised and 200 jobs created by
spinout companies

The US BioMade model: a blueprint

BioMade is the US national innovation institute for biomanufacturing, a nonprofit public-private
partnership now worth more than $1 billion. Key features relevant to Australia:

+ Seed funding from the federal government, with a 2:1 match from industry and universities
* Nearly 500 member organisations spanning industry, universities, and community colleges

* Focus on the 'second valley of death' - bridging university research to commercial-scale
manufacturing

* Investment in distributed pilot infrastructure across multiple states and regions
* Integrated workforce development including vocational and technical training pathways

The Al convergence factor
* Synthetic biology and Al are converging rapidly, with Al dramatically accelerating the
design-build-test-learn cycle at the core of biomanufacturing.

* Nvidia and Eli Lilly have announced a $1 billion co-innovation lab focused on Al-
accelerated drug discovery.

* Anthropic and other Al developers are already working on capabilities that could transform
predictive biology.

* Nations that lead in both Al and synthetic biology will hold compounding strategic
advantages.
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