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About
What is Capacitor?


Capacitor is the most comprehensive and free database of microbial 
fermentation facilities worldwide. Synonym released the product in 
November 2022 with knowledge partnership participation from The Good 
Food Institute, Blue Horizon and Material Innovation Initiative. Capacitor 
aims to help synthetic biology (‘synbio’) companies more easily find capacity 
and connect with production partners to scale.



What is Synonym?


Synonym is accelerating the world's biological future by developing, 
financing and building commercial-scale biomanufacturing facilities. We 
provide synbio producers – from startups to the Fortune 500 – with flexible 
production capacity, while giving infrastructure investors access to a new, 
carbon-negative biomanufacturing asset class (“fermentation farms”).


For more about Synonym, visit  or follow us on .



Methodology


To build the Capacitor directory, our team conducted direct outreach to 
facilities. The facility data included in this report was collected from June 
2022 to February 2023 via direct contact with facilities and secondary 
research. Our team makes every effort to ensure accuracy of our facility data 
with ongoing follow-ups and updates to facilities. We continue to add or 
remove facilities as they come online or offline.



synonym.bio  LinkedIn

Knowledge Partner Knowledge Partner Knowledge Partner
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Introduction
In November, Synonym launched Capacitor 
( ) — the first 
comprehensive and free database of 
microbial fermentation facilities worldwide.

www.capacitor.bio

What started out as a simple idea, has grown into a global community 
seeking to harness the full potential of the bioeconomy.


Over the past few years, billions of dollars of investment have flowed to 
synbio companies whose innovations will help us build a more sustainable, 
adaptive and resilient global industrial economy. But achieving commercial 
adoption requires a network of large-scale infrastructure, which as shown in 
the Capacitor data, doesn’t yet exist.


In this report, we share some key takeaways and trends from Capacitor. Our 
goal is to help the community understand the current fermentation 
production capacity network and the gaps that we need to address to 
ensure industry success over the long term.


We’re encouraged by sustained user engagement and much-needed 
dialogue around biomanufacturing capacity that Capacitor has generated 
and aim to keep this topic top-of-mind for all of the bioeconomy's 
stakeholders. We’re equally as excited about the connections that Capacitor 
has made between capacity-seekers and capacity-providers and can’t wait 
for more of these stories.


We hope you enjoy the first edition of our State of Global Fermentation 
Capacity report and look forward to hearing any comments or feedback.
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Key Takeaways

With 1,000+ registered users, 150 facilities and 20+ required 
specifications per facility, we’ve sifted through lots of data to understand 
the current supply of and the demand for microbial fermentation capacity.


This report highlights trends in the data so that the ecosystem understands 
the major infrastructure gaps we need to overcome for biomanufacturing to 
become a powerful building block in a greener global economy.

Our top three takeaways are:

There are many stakeholders interested in fermentation and we expect 
to see more over the coming quarters.


From a geography and sector perspective, there are lots of organizations 
that are interested in learning about fermentation capacity. While we 
assumed that our users would be concentrated at US-based synbio 
companies, it turns out the constituency has been far broader. We have 
users logging on from all over the world, with over half of them coming from 
outside of North America and a substantial portion of them coming from 
non-profits, consultancies, large food corporations and financial institutions. 
It’s a reminder that the bioeconomy will require collaboration across 
international, cross-functional and public-private groups to succeed and 
Capcaitor’s diverse user base drives this point home.

Existing fermentation capacity turns up in all sorts of places.


While most of the recent press focuses on the gaps in current fermentation 
infrastructure, there actually are many facilities that exist today. The majority 
of the current facilities are bench or pilot scale and are located in the 
Americas or Europe. Capacitor facilities contain over 30 million liters of 
fermentation capacity and the many of the facilities have bioreactors up to 
the 20,000 liter size. If you’re a startup in one of these regions and are 
looking for smaller-scale capacity, you may not immediately run into the 
capacity bottleneck issue that more mature synbio companies are facing in 
their effort to scale up and decrease costs to compete with legacy animal-
derived or petroleum-based products.
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But existing fermentation capacity doesn’t match what the majority of 
users are seeking.


While there is definitely a decent network of bench and pilot scale capacity 
in the Americas and Europe. Capacitor users are predominantly seeking and 
filtering for facilities with technical specifications that don’t match the 
available capacity. For example, the most commonly used filter on Capacitor 
is ‘Size of Bioreactors’ and more than half of the time, users are filtering for 
bioreactors that are larger than 20,000 liters. When looking at the data, less 
than 20% of Capacitor facilities have bioreactors that are larger than 20,000 
liters. This is one of the many mismatches that we’ve identified between 
what existing facilities provide and what the users increasingly need. We 
hope this will help the ecosystem understand which gaps need to be 
addressed as more facilities come online in the near future.
 

If your fermentation facility is not yet listed on Capacitor, we encourage you  
to add it via capacitor.bio/facilities/new.

If you’re looking for capacity and have not registered for Capacitor yet,  
we encourage you to sign up at capacitor.bio.

If you have any questions or comments about this report, please contact our team  
at capacitor@synonym.bio.
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What Our Users Are Saying

We asked some of our key users how Capacitor creates value for them and 
here’s what they said:

Capacitor created a seamless solution for 

companies looking to scale up product 

production by connecting them with viable 

biomanufacturing and fermentation 

services.

Philippe Prochasson 

VP of Biosciences & Analytics  

at Motif FoodWorks

We are excited to use Capacitor to 

increase exposure to our organization. The 

platform enables relevant users to find us 

online more easily and learn about our 

services. Even though Capacitor only 

launched one month ago, we have already 

received our first leads from the tool!

Vanessa Schmitt 
Business Development  
at MiBioLab

The Capacitor platform provides the entire 

alternative protein field with a transparent, 

macro-view of the current fermentation 

infrastructure network, enabling 

fermentation companies to access 

manufacturing capacity and the industry to 

identify the gaps and opportunities—

essential in the transition to a more secure 

and equitable protein production system.

Sharyn Murray 
Investor Engagement Manager  
at The Good Food Institute

Our portfolio companies will greatly benefit 

from the transparency that Capacitor is 

generating for the alternative protein and 

greater synthetic biology ecosystem. 

There’s a lot of information asymmetry as it 

relates to the biomanufacturing 

infrastructure network and reversing this 

trend will help synbio companies scale and 

get their bio-products to market.

Nate Crosser 

 
Principal

at Blue Horizon

Capacitor is a great tool to inventory not 

only current biomanufacturing capacity but 

also future infrastructure that will be built 

using the funding from the recent uptick in 

investor and governmental interest in the 

space.

Elaine Siu 
Chief Innovation Officer  
at Material Innovation Initiative
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In Capacitor, we have a searchable, 
centralized catalogue that allows us to 
quickly identify and contact manufacturing 
partners thanks to its various customizable 
filters. It has been an incredibly valuable 
tool for us, and I would encourage other 
fermentation providers to participate and 
grow the value of this resource for the entire 
community.

Amanda Fischer, PhD 
Director of Precision Fermentation

at TurtleTree

Biomanufacturing is a relatively new and 
underdeveloped industry sector in Asia. 
Capacitor provides an important tool to 
help synthetic biology companies navigate 
this uncharted territory more efficiently.

Eugene Wang 
CEO & Co-founder  
at Sophie’s Bionutrients

Improving fermentation capacity is key for 
the bioeconomy, especially for fostering 
innovation at smaller scales. Capacitor 
democratizes information about 
biomanufacturing hubs, enabling smaller, 
student-led startups to find capacity for 
their work.

Charlotte Merzbacher 
Industry Liaison  
at SynBioUK

As Michroma develops its fungal synbio 
platform to produce high-value ingredients 
using precision fermentation, Capacitor 
has become a valuable tool to easily 
search for fermentation facilities worldwide 
and find the right partner to scale our 
production process and manufacture our 
ingredients.

Mauricio Braia 
Co-Founder & CSO

at Michroma

Making 1g, then 1kg and ultimately tons of 
a novel ingredient are all critical milestones 
and inflection points for start-ups and large 
companies in the biotech space. Being 
able to rapidly identify adequate partners 
to support and execute on bioprocess 
scale-up, from feedstock processing to 
fermentation to downstream processing is 
vital for the success of any project. 
Capacitor is a great way to quickly identify 
valuable resources in this space.

Celine Schiff-Deb 
Head of Biotechnology  
at MISTA

https://turtletree.com/
https://sophiesbionutrients.com/
https://www.synbiouk.org
https://www.michroma.co
https://mistafood.com/


The Data
Capacitor has 150 facilities listed in over 30 
countries.

The majority of the capacity that has been uploaded to Capacitor is in 
Europe (~20.1 million liters), followed by the Americas (~9.3 million liters). 
There is less capacity in APAC that has been uploaded (~1.5 million liters) 
but we expect to see this figure grow as biomanufacturing becomes more 
mature and more contract development and manufacturing organizations 
(CDMOs) are established in the region. We expect the capacity numbers (in 
all regions) to increase as we make the database more complete.

Total Capacity (in millions of liters) and Total Number of Facilities Uploaded

Americas Europe APAC
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10 40
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20 80

9.3 20.1 1.5
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23
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Total Liters (millions) Total Facilities
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Facility Technologies

The facilities that have been uploaded can support any part of the microbial 
fermentation value chain, including feedstock processing, fermentation, 
biomass recovery, purification, drying, secondary processing, and 
packaging. The majority of facilities on Capacitor support the upstream 
fermentation process (79%). Many of these facilities, however, are also 
capable of supporting other parts of the fermentation value chain such as 
biomass recovery (58%), purification (69%) and drying (47%).

What Users Are Seeking

The majority of users filtering on the ‘Facility Technology’ are looking 
for fermentation. After fermentation, users are most often looking for 
facilities that can support purification and drying. The data for ‘Facility 
Technology’ aligns well with what the users are demanding.
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Facility Sub-Technologies

Looking at the technologies in more detail through the sub-technology 
filters, we see similar trends to the facility technologies data. The most 
common facility sub-technology across all regions is aerobic fermentation 
(73%), followed by centrifugation (62%), chromatography (47%) and 
ultrafiltration (41%)

What Users Are Seeking

The majority of users filtering on ‘Facility Sub-Technology’ are seeking 
aerobic fermentation, followed by anaerobic fermentation, spray drying 
and centrifugation, all of which are some of the top sub-technologies 
offered by the facilities on Capacitor. However, there’s a large 
difference in the facilities that offer aerobic fermentation (73%) and 
centrifugation (62%) from those that offer anaerobic fermentation 
(31%) and spray drying (35%), despite users showing strong interest in 
all of these sub-technologies.
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Facility Scale

The majority of the facilities on the platform are bench-scale (29%) and pilot-
scale (41%) and most are located in the Americas and in Europe. Based on 
the current landscape, there are far fewer demo-scale (15%) and 
commercial-scale (16%) facilities, which is why most of the recent dialogue 
around biomanufacturing capacity advocates for the development of larger-
scale infrastructure.  

Number of Facilities by Scale

Bench Pilot Demo Commercial
0

25

50

75

100

Total Americas Europe APAC

What Users Are Seeking

There are some users who are filtering for smaller-scale (bench and 
pilot) facilities, but the majority of users filtering on ‘Facility Scale’ are 
looking for commercial-scale (34%) or demo-scale (24%) facilities that 
simply don’t exist to meet current, let alone future demand. This 
mismatch represents a gap in the existing fermentation infrastructure 
network and is a clear indication why there is a lot of focus on building 
large-scale capacity in the coming quarters.
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Since scale means different things to different users, we also plotted 
the number of facilities in a range of total capacity buckets.


Nearly 30% of the facilities on the platform have between 1,001 and 10,000 
liters of capacity. Beyond that, over 63% of the facilities fall between the 101 
and 50,000 liter range. Roughly 12% of the facilities have over 500,000 liters 
of total capacity.


Note: facilities that have not provided their total capacity are not included in this chart.
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Size of Bioreactors

As companies scale-up their bioprocesses, they need to gradually increase 
the size of the bioreactor in which production occurs. Based on the facilities 
in Capacitor, 91 have bioreactors in the 100 L to 1,999 L range and 86 have 
bioreactors in the 10 L to 99 L range. As the size of bioreactors increases, 
the number of facilities that have these tanks decreases substantially. There 
are 48 facilities with bioreactors in the 2,000 L to 19,999 L range and only 20 
facilities with bioreactors in the 20,000 L to 99,999 L range. There are very 
few facilities with tanks greater than 100,000 L.

Number of Facilities with Size of Bioreactors in Specified Ranges

0 to 9 L 10 to 99 L 100 to 1,999 L 2,000 to 19,999 L 20,000 to 99,999 L 100,000 to 500,000 L 500,000+ L
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25

50

75

100

Total Americas Europe APAC

What Users Are Seeking

The data shows that more than half of the time, users filtering on ‘Size 
of Bioreactor’ are looking for bioreactors that are larger than 20,000 L, 
whereas less than 20% of Capacitor facilities have bioreactors larger 
than this size. This is another mismatch that we’ve identified between 
what the facilities provide and what the users demand and which gaps 
need to be addressed as more facilities come online in the near future.
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Product Expertise

The facilities on Capacitor have manufactured 20+ kinds of products over 
the past few years. The top products that facilities have produced are 
Enzymes (67), Proteins (54), Biomass (48), Recombinant proteins (46), 
Probiotics (35) and Nutraceuticals (34). Given the sizable investment into 
alternative protein companies over the past few years, it’s not surprising that 
many facilities, although mostly bench and pilot-scale, can support 
production of these molecules.

Number of Facilities with Product Expertise

Enzymes Proteins Recombinant 
proteins

Biomass Probiotics Nutraceuticals
0

25

50

75

Total Americas Europe APAC

What Users Are Seeking

The data for ‘Product Expertise’ shows that the facility capabilities 
align with user demand. The top three products users are filtering for 
are Proteins, Enzymes and Recombinant proteins and these are the 
most commonly supported products that the facilities uploaded have 
recently manufactured.
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When layering on total capacity by product expertise, the results vary 
depending on the product.


There are 42 facilities on the platform that support the production of biomass 
and the capacity of these facilities is 3.7 million liters. There are fewer 
facilities (31) on the platform that support the production of probiotics, yet 
there is more capacity at these facilities (10.2 million liters).


Beyond the total capacity for probiotics outlier, the total capacity at facilities 
that specialize in manufacturing certain products also aligns with the 
products that users are most frequently looking for (Proteins, Enzymes and 
Recombinant proteins).

Total Capacity (in millions of liters) and Number of Facilities with Product Expertise
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Facility Rank by Page Views

At the global level, the facilities with the most views in total tend to be ones 
with the larger-scale capacity (100,000+ L).


Users in each region are generally looking at the facilities that exist within 
their region. In regions where there are not as many facilities uploaded, such 
as APAC and Africa, users are predominantly looking at facilities in Europe. 
We expect this data to change as more facilities are built in these regions 
and added to Capacitor.
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User Geography

Capacitor has registered users in 90+ countries.


Scaling and increasing capacity is not something unique to a single country 
or continent - it's a necessary component of the global shift towards building 
a stronger bioeconomy and this breadth of coverage is reflected in the data.


The majority of users are from the Americas (43%) and Europe (38%). 
Though not the majority, there are some users in APAC (17%) and Africa 
(1%) and we expect these numbers to grow as biomanufacturing becomes 
more mainstream in these regions.


On a country-specific level, most users are from the US (38%) and countries 
in Europe. Nearly 5% of users are coming from India, highlighting the 
growing interest and investment of biomanufacturing in APAC.

User Geographic Coverage

Rank Country
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User Segments

Beyond coming from all over the world, our users also come from many 
different professional backgrounds.


We are happy to see that the bioeconomy’s diverse set of stakeholders are 
leveraging the tool for their own particular use case.


The majority of registered users come from synbio companies (38%), 
facilities (17%) and large corporations (9%). We also have a sizable user 
base from finance, consulting, academia and non-profits.

Percentage of Registered Users in Industry Segments

Synbio

Gov. or Non-profit

Facility

Big Corporation

Investor

Consulting

Academia
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Conclusion
Many users are filtering for demo and 
commercial facilities and bioreactors larger 
than 20,000 L. The existing infrastructure 
network severely lacks these pieces and we 
need future development to fill these gaps. 

There are many facilities that make up the existing network, predominantly in 
Europe and the Americas and at the bench and pilot scales. But as the user 
behavior data suggests, we need more capacity, especially at the larger 
scales and with larger bioreactors, to help companies produce in quantities 
big enough to achieve cost parity with legacy products.


The good news is that there are lots of people working to solve this problem. 
Many synbio, contract manufacturing organizations, governments and other 
stakeholders are focused on bringing more capacity online in the coming 
quarters. As this capacity gets built, Capacitor will continue to be the central 
repository for this capacity that will power the future global bioeconomy.


Over the coming months, we hope to grow an even more comprehensive 
directory of global fermentation capacity and invite you actively participate 
by completing the actions below.

If your fermentation facility is not yet listed on Capacitor, we encourage you  
to add it via capacitor.bio/facilities/new.

If you’re looking for capacity and have not registered for Capacitor yet,  
we encourage you to sign up at capacitor.bio.

If you have any questions or comments about this report, please contact our team  
at capacitor@synonym.bio.
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Questions?

capacitor@synonym.bio
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