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Over the past year, there have been significant policy advances related to the US
bioeconomy—the part of the economy driven by the life sciences and biotech, and enabled by
engineering, computing, and information science.1 In addition to several reports and
recommendations from outside experts and committees,2 3 action within federal government
agencies has been spurred by the September 2022 Executive Order on Advancing
Biotechnology and Biomanufacturing Innovation for a Sustainable, Safe, and Secure American
Bioeconomy (EO 14081)4 and by the CHIPS and Science Act signed into law in August 2022.5

Many agencies are now looking for ways that they can most effectively organize and how their
authorities can best be applied to support the burgeoning bioeconomy.

To generate ideas and support discussion related to bioeconomy policy, FAS hosted two
half-day, multi-stakeholder, discussion-based workshops on December 7, 2022 (with a focus on
Financial and Economic Tools, summarized here) and on December 5 (with a focus on
Measurement and Language, summarized separately). The December 7 workshop was held
in-person in Washington, DC, with an option to attend remotely, and included ~40 people
representing academia, industry, non-governmental organizations, and the U.S. government.
The workshop featured keynote speakers, short “flash talks” to introduce policy proposals, and
two break-out sessions in which participants were divided into smaller groups to engage in
exercises to provide feedback on proposals and to generate new policy ideas. The workshop
was held under the Chatham House Rule to enable participants to share ideas openly without
attribution.

WORKSHOP OUTCOMES

The workshop began with an opening panel focused on U.S. government investments in
regional innovation networks to spur economic growth in biomanufacturing, including the

5 CHIPS and Science Highlights: Bioeconomy. FAS August 10, 2022:
https://fas.org/blogs/sciencepolicy/chips-and-science-highlights-bioeconomy/

4 87 FR 56849: https://www.federalregister.gov/executive-order/14081

3 PCAST (Presidential Council of Advisors on Science and Technology) (2022) Report to the President:
Biomanufacturing to Advance the Bioeconomy.
https://www.whitehouse.gov/pcast/briefing-room/2022/12/08/pcast-releases-report-on-strengthening-biom
anufacturing-to-advance-the-bioeconomy/

2 Schmidt Futures (2022) The U.S. Bioeconomy: Charting a Course for a Resilient and Competitive
Future. https://www.schmidtfutures.com/our-work/task-force-on-synthetic-biology-and-the-bioeconomy/

1 National Academies of Sciences, Engineering, and Medicine. 2020. Safeguarding the Bioeconomy.
Washington, DC: The National Academies Press. https://doi.org/10.17226/25525.
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National Science Foundation (NSF)’s Regional Innovation Engine program and the Department
of Commerce (DOC)’s Build Back Better Regional Challenge. Both NSF and DOC have
received proposals and interest from all parts of the country and are actively working to build
and create incentives for biomanufacturing infrastructure and to expand job opportunities,
particularly in regions that have not already benefited from the bioeconomy.

Some regions, such as Boston or the San Francisco Bay Area, already have significant
resources and established partnerships, but the U.S. currently lacks scale-up capabilities and
biomanufacturing facilities, including physical infrastructure, that could be developed in other
parts of the country. This type of economic development will also require significant investment
in the workforce, which will need to include not only Ph.D.-level scientists, but also chemical
engineers, process engineers, robotics experts, and technicians of all kinds. For all of these
investments, it will be critical to understand local needs and assets and to establish partnerships
to leverage educational programs, academic institutions, companies, and government resources
to work together.

In the next session of the workshop, four presenters gave short “flash talks'' that provided
overviews of new policy ideas for how the US could support biomanufacturing capabilities. After
these proposals were presented, workshop participants were divided into smaller groups for a
break-out session in which each group provided feedback on one of the four ideas. These ideas
included:

1. Better and more equitable bioeconomy cluster selection through inclusive
community outreach. A program could be developed to convene innovation ecosystem
stakeholders, focusing on local government and community leaders, to capture lessons
learned and best practices from other localities, to facilitate engagement of these
communities in innovation cluster funding processes, and to provide training on data
interpretation and access to analysis. This program, likely funded by philanthropic or
other non-governmental funds, would support decision making in these communities and
empower them to develop more competitive and equitable innovation clusters.

2. Developing a network of accelerator infrastructures for local and regional
manufacturing of biotherapeutics. The proposal is to leverage funding from NSF
Engines, Build Back Better, BARDA, and ARPA-H to develop regional and distributed
infrastructure networks for biomanufacturing of cell, gene, and tissue culture. This
infrastructure would include support for supply chains, sensor-controlled automation
development, industry-academia collaborations, access to animal facilities, pilot-scale
manufacturing, and AI/machine learning analytics. Regulators would be included very
early in the development of these facilities to ensure that they will meet regulatory and
good manufacturing practices (GMP) standards.

3. A biomanufacturing test facility network devoted to process optimization and
scaling.6 This proposed network of four facilities (~$20–30 million each) would link
public and private entities, including universities, state and local governments, and

6 A finalized version of this proposal can be found here:
https://www.dayoneproject.org/ideas/project-boost-a-biomanufacturing-test-facility-network-for-bioprocess
-optimization-scaling-and-training/
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industry. In addition to accelerating development of bio-based products, these facilities
would spur regional economic development and provide training opportunities.

4. A Bioindustrial Research, Innovation, and Translation Engine (BRITE) within NIST.7

BRITE would partner with other agencies and take advantage of a range of financial
tools within the U.S. government, including flexible research funding (EZ-BAA), prizes
and grand challenges, and market-shaping federal procurement strategies. These tools
could be targeted toward bioindustrial needs and rate-limiting hurdles, such as: research
and development to meet specific needs or to generate specific types of products;
developing low-cost tools to retrofit non-bio production facilities; and advancing market
commitments for critical feedstocks or biomass.

The final session of the workshop was a break-out session that aimed to generate new policy
ideas for financial or economic tools that could help to advance the U.S. bioeconomy.
Discussion in these break-out groups revealed key challenges and themes, including:

● There is a need for investments in a wide diversity of scale-up facilities for bio-based
products. Gaps analysis should be used to prioritize U.S. government investment in the
most needed types (e.g. GMP or bioindustrial; tissue culture or fermentation) and scale
(e.g. pilot, development, or production).

● Investments will need to be sustained over time. Because biomanufacturing is rapidly
advancing, ongoing funding will be needed to ensure that the facilities built now will be
able to re-tool and adapt to new applications and uses in the future. This sustained
funding will be needed both for biomanufacturing facilities and for education and training
programs and institutions.

These groups also developed several ideas for how financial and economic tools can be used to
bolster the bioeconomy:

● Governments should support industry to leverage private investment, both by direct
means (e.g. tax incentives, subsidies, government procurement) and by ensuring that
existing government funding mechanisms better meet industry needs (e.g. with faster,
more nimble grants; by restructuring funding match requirements in public-private
partnerships). The U.S. government can also provide education and resources for small
companies, e.g., to best protect intellectual property.

● To support workforce development, training should include high school programs,
certificates in biomanufacturing, and internships or apprenticeships with direct pipelines
to partner companies. Opportunities should be equitably distributed, including by region.

CONCLUSION

The U.S. government has many types of financial tools that it could draw on to support the
bioeconomy, and has already begun to prioritize investments in biomanufacturing infrastructure
to support geographically diverse innovation, workforce development, and production. This
workshop highlighted some of the issues that should be considered when making these

7 A finalized version of this proposal can be found here:
https://www.dayoneproject.org/ideas/accelerating-bioindustry-through-research-innovation-and-translation
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investments, including the need for sustained funding and ways to prioritize support for a wide
diversity of biomanufacturing facilities from pilot-scale to production-scale and from
GMP-certified tissue culture to industrial fermentation. Four proposals to support regional
biomanufacturing infrastructure were discussed in-depth, and a range of new ideas were
generated during the workshop. These ideas should inform next steps as government agencies
work to invest in the future of the bioeconomy.
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