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MIT Science Policy Review spoke with Mr. Ryan Morhard
about the ties between bioeconomy development and
pandemic preparedness. Mr. Morhard is the Director of
Policy and Partnerships at Ginkgo Bioworks, a Boston-based
synthetic biology company. He obtained a J.D. at the
Washington University in St. Louis School of Law. Formerly,
Mr. Morhard has served as the Head of COVID Action
Platform and Lead of Global Health Security at the
World Economic Forum. From 2014 to 2016, he was the
Branch Chief of International Partnerships at the U.S.
Department of Health and Human Services, where he
engaged with international partners to improve collective
capacities and handle public health emergencies. We spoke
with Mr. Morhard’s about his professional experience in
biosecurity, insights in capacity building, and outlooks
about leveraging advancements in biotechnology and the
growing bioeconomy to address future pandemics and other
significant societal and environmental challenges.

Science Policy Review: What are some of your current
projects?

Ryan Morhard: We are excited about the bio-revolution
and what the new bioeconomy means for improving our ability
to prevent, detect and respond to public health emergencies
like what we have seen with COVID-19. Although there
continue to be significant shortcomings in the response, at a
high level, I think we have been fortunate that this pandemic
coincided with a biotechnology revolution. Considering that,
even a couple of years ago, the type of biotechnology that
we have relied on during this response for biosurveillance,
variant tracking, and vaccine manufacturing - the tools that
have gotten us to see the way out of this pandemic emergency
- was only in our imagination. We are transitioning and expect
more and more of the economy to be based on biotechnology,
including more resilient supply chains, and to fight climate
change. As these industrial applications expand, we should
leverage that bioeconomy for dramatically better biosecurity.
If we do that, I think there is a world where we never have to
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Figure 1: Ryan Morhard.

live through a pandemic like this again.

SPR: How would you describe the cycle of
panic-and-neglect?

RM: The cycle of panic and neglect is a phenomenon
whereby policymakers invest in pandemic preparedness, its
response, and in building out health security capacities
domestically and globally when in crisis mode. In the cycle
of panic and neglect, you see attention during an emergency
that is quickly lost or becomes less relevant to public voters
and policymakers, who then react by decreasing the budget
for pandemic preparedness.

Unfortunately, this pandemic does not seem to have
broken the cycle of panic and neglect. I do believe that
increasing improvement in biotechnologies, and the expansion
of the bioeconomy, offer opportunities for “neglect-resistant”
health security capacity, which is promising. Sustainable
biosecurity capacity is more practical than ever before.

SPR: In your opinion, what investments should the
United States make in the bioeconomy?

RM: The good news is that we do not have to be caught
flat-footed again. There is a world where we have the capacity
in place to detect infectious disease risk early and respond
appropriately and quickly to mitigate the risk and impact of
those threats.
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First, the infrastructure that we built in responding to this
emergency is an infrastructure that we should maintain and
strengthen to ensure that we are better prepared in the future.
Second, we should continue to grow the bioeconomy, and
leverage it for improved public health tools. Compare the
response to the 2009 H1N1 pandemic to the response to
COVID-19. We had far more tools to respond to COVID-19
than 2009 H1N1. In my opinion, this is primarily the result of
the growing bioeconomy, rather than dedicated investments in
pandemic preparedness. Advocates for investments in health
security would likely broadly agree that outside of a spike in
investment around the major Ebola epidemic in West Africa,
the years between 2009 and 2019 were largely characterized
by neglect.

The differences between 2009 H1N1 and COVID-19 are
dramatic. In responding to H1N1, we distributed something
like 450,000 influenza vaccines globally, and, in the U.S., we
sequenced under 10,000 samples [1, 2]. During the COVID-19
response, over 11 billion vaccines and 7 million sequences are
in GISAID, which is the big international database [3]–[5].

This is an astounding comparison and would be impossible
without the growing bioeconomy and the biotechnology
industrial base. If the bioeconomy continues to grow as
expected, this will be massively beneficial to health security.
Ultimately, according to the McKinsey Global Institute, the
bio-revolution is expected to have a direct economic impact
of up to $4 trillion a year over the next 10 to 20 years, based
on applications of biotechnology across sectors, from health
and agriculture to consumer goods, and energy and materials
[6].

This is exciting, and, if the last 10 years are any illustration
of the impact a growing bioeconomy can have on pandemic
preparedness, and if we are focused on building capacity
and maintaining pandemic preparedness, a response to a
pandemic 10 years from now may be characterized more by
abundance and less by scarcity. That’s a world we should
aspire to and invest in.

“The cycle of panic and neglect is a
paradigm of the past, and the
paradigm of the future is one where
the public health tools we need are
within our reach, and there is a
growing bioeconomy to help sustain
them.”

SPR: What should we do to better support the growth
of the bioeconomy?

RM: The growth of the bioeconomy is not something that
will happen on its own. There are some data points and
predictions about what applications of biology will mean. The
bioeconomy is a metric for measuring the economic impact of
applications of biology across the economy. I mentioned the

McKinsey Global Institute, and their conclusion that broader
parts of the economy will likely begin to rely on biotechnology.
Specifically, they concluded that up to 60% of the physical
inputs into the global economy could theoretically result from
biotechnology, and more and more are every day [6]. In
another report, BCG, the Boston Consulting Group, said
synthetic biology will impact and will disrupt every industry,
and that businesses will begin using synthetic biology in
the next decade to remain competitive, have resilient supply
chains, and be more sustainable [7]. Imagine how different
pandemic preparedness and response looks when the world’s
biggest companies are bio-literate and use biology in their
supply chains. Very different, and promising – if we can
harness that for health security.

“All countries should have adequate
bio infrastructure to prevent, detect,
and respond to outbreaks, address
climate change, reduce food
insecurity, and protect biodiversity.”

SPR: What are the plans for capacity-building?

RM: We are heading into the century of biology where
biotech capacity is a must-have. It is required for health
security and serves as a foundation for a bioeconomy that
generally drives sustainable development. Similar to how the
new biotechnology helped us navigate the worst pandemic in
100 years, the bio-revolution also has important implications
for the other pressing security, environmental, and societal
challenges we face. All countries should have adequate bio
infrastructure to prevent, detect, and respond to outbreaks,
address climate change, reduce food insecurity, and protect
biodiversity.

SPR: What are specific opportunities for public health
for capacity building?

RM: It is a matter of thinking about the tools that
have been useful for us in this pandemic, for example,
diagnostic testing, biosurveillance, new therapeutics, vaccine
development, bioinformatics, and communications. We must
think about the range and scope of these tools and what we
need to do now to ensure that we can optimize them in the
future. The COVID-19 pandemic response has exemplified the
value of quickly and equitably sharing data to help people
make informed decisions. We should establish mechanisms
to help share data quickly and equitably. We must commit to
sustaining the infrastructure developed and optimizing it for
ending this acute pandemic while beginning to get ready for
the next one.

SPR: What are the lessons learned from this pandemic
for the future of pandemic preparedness and response?

RM: I think the best thing we can do is convince people that
devastating pandemics are not inevitable, but there is a path
forward to make this the last pandemic of its kind. The reality
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is that the public health tools used to respond to COVID-19
did not exist before 2019. This time, it is possible for us to
respond to the pandemic globally and it is exciting.

This is a new chapter in pandemic response. The cycle of
panic and neglect is a paradigm of the past, and the paradigm
of the future is one where the public health tools we need
are within our reach, and there is a growing bioeconomy to
help sustain them. It is within our ability to quickly detect
and respond to infectious disease threats, which we know are
coming. Now we can be prepared for a pandemic response.
This, I think, is the lesson people can organize themselves
around.
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