Ponds autonomously detected as part of a larger aquaculture survey conducted in Java, Indonesia.
Leveraging multispectral imagery, vegetation is displayed in red to enhance visibility of ponds.

photo Sea Warden

Eyes in the Sky
Site Selection,
Early Warning,
and Supply Forecasting
with Satellite Imagery
The number of space satellites is growing, their cameras are becoming
more advanced, and the computer power and algorithms used to
analyze images are progressing every day. As a result, the potential
of Earth observation (EO) in aquaculture expands. EO allows us to
better select new farming sites, remotely monitor farming activity,
and improve our ability to forecast supply.
Eyes in the Sky
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Optical vs.
Radar Images

EO as a Source of Information for Location
Intelligence and Site Selection
When looking for new sites to establish or expand cage farming operations, the area to cover
is tremendously large. Site selection depends on
the specific conditions under which aquaculture
species thrive and farms can operate.
These conditions include temperature, currents, wave heights,
irradiance, and water quality. All of these parameters
differ greatly over time
and space and are hard
to monitor across large
swaths of ocean. Due to
satellites’ ability to map
these conditions for
large areas, EO will likely
become a regular tool for
site selection. Combined with
other types of maps containing
e.g. socio-economic data, EO is a
powerful source of data for location intelligence services.
Satellites Improve
Response Time in Case of
Climate or Environmental
Calamities
Fish farmers face many risks,
including storms, temperature
drops, and algae blooms. With
the instruments currently in orbit,
one can continuously monitor environmental and weather conditions to reduce
risks for aquaculture operations. For example,
having algorithms analyze the colors of ocean
waters and chlorophyll levels allows us to anticipate harmful algae blooms, giving farmers time
to harvest.
With ever-improving instruments on satellites in
orbit and better capacity to analyze satellite data,
satellite-based early warning systems could become much more accurate and completely automated in the future. Besides increasing the time
for farmers to prevent or reduce losses in the case
of calamities, having such systems in place could
also prove to be beneficial for banks and insurance companies as one of the options to de-risk
their services for the aquaculture industry.
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Optical sensors work in much the
same way as traditional cameras, only better. By analyzing red,
green, and blue (RGB) wavelengths, we view the world
as if through a human eye.
The captured images
enable us to identify
ponds and cages, and
to monitor farming operations and
conditions. However, optical sensors
only function during
daytime and cannot
penetrate clouds. On the
contrary, radar imagery
works during both
day and night and
in all weather
conditions and
can provide
different insights, e.g.
into the wave
heights and
temperature of
the ocean.

Satellites Enhance Aquaculture Supply Forecasting Models
In India, Indonesia, Vietnam, and other countries in the region, there are hundreds of thousands of shrimp and fish farmers. It’s very hard
for anyone to monitor farming activities on such
a large scale. Today, input suppliers such as feed
manufacturers and hatchery operators may have
the best view of what’s happening in a certain
geography and, through their sales operations,
they can make assumptions about the overall situation. But, currently, supply forecasts in these
geographies are typically based on incomplete
information and rumors—not the most dependable grounds.

Eyes in the Sky

“We’re now able to identify and classify shrimp
ponds and to measure
their size and activity with
97% accuracy. This enables
us to provide forecasts of
Ecuadorian shrimp production 3 months ahead.”
Hogne Andersen,
CEO and Co-Founder
of Dynaspace
Satellite imagery may drastically enhance the
ability to monitor farm activity and forecast supply. Algorithms can identify an individual pond,
determine whether it’s in operation, and estimate
its productivity. The extracted data can be used
to keep track of when ponds are stocked and to
model future supply. A better understanding of
cropping patterns and future supply will help
farmers decide when to stock or harvest their
crops and optimize their revenues.

While satellites are an important
instrument to observe environmental conditions, they’re not the
only instrument that tech companies use. In 2021, Scoot Science,
one of the companies involved in
ocean analytics for aquaculture,
launched its SeaState™ dashboard.
SeaSate™ uses data
from cage sensors
and combines this
with publicly available oceanographic
and meteorological
data. The company
provides daily suitability scores for the
environmental conditions at every cage
farm worldwide,
for the current day
and for several days
ahead. Just like the
platforms that use satellite data, a
platform such as SeaState™ allows
farmers to better manage environmental risks that threaten their
cage farming operations.

Umitron Pulse allows users to look at several parameters. The current view reveals levels of chlorophyll.

their operations. What’s more, imagine the value of these images for farmers themselves. If
farmers were to offer satellite surveillance as a
service to their retail buyers, this would provide
retailers with visual proof of what happens at
farms during the term of a contract and adds to
the transparency of the products that the farmers
are selling. The same information could be used
by insurance companies to verify damage claims
due to extreme weather or disease outbreaks.

Scratching the Surface of What Satellites Have
to Offer
With researchers and startups alike working
on applying satellite images and algorithms to
aquaculture-specific applications, we’re starting
to see the potential to transform the aquaculture
industry. The quality and frequency of available
satellite images is becoming increasingly better
while the cost of satellite images from commercial sources is expected to significantly decrease.
With that, the value and accessibility of using
satellite images in the aquaculture industry will
grow as well. Eventually, when the quality of
satellite images improves and we become even
better at analyzing and interpreting the extracted
data, EO may reduce the need for farms to apply
data-capturing devices as our eyes in the sky can
produce the same data at a much lower cost.

Monitoring and Verifying
Claims about Farm Operations
Satellites can also track individual farm activity.
Satellite images show whether ponds are used for
stocking or water treatment. If used for stocking,
satellites can monitor how the pond is managed
in terms of the equipment used in and around
ponds. Satellite imagery can also be used to
monitor when ponds are harvested. This type of
information may be of great value to regulators,
certification bodies, or partners of the farm that
want to verify claims that farmers make about

Eyes in the Sky
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There are many other possible products that
service providers can develop. Sales prospecting
is one of them. Satellite images allow for easy
identification of farms that operate at a certain
production intensity and therefore might be
interested in a specific type of feed or input. Early
warning of disease prevalence based on an observation of sudden harvests in a specific geography
may help farmers minimize losses by either
deciding not to take in any water from a shared
creek or by also harvesting a crop before disease
spreads further. These are just a few examples,
but there’s a multitude of EO-based farm activity
monitoring services that may benefit farmers,
input suppliers, banks, and even government
agencies.

Remotely
Monitoring
Environmental
Conditions Isn’t
Just about
Satellites

73 Eyes in the Sky

“The challenge (for any
satellite imagery-based
application) has always
been finding costeffective ways to
process raw data into
useful insights.
To overcome this
challenge, we leverage
AI to create ‘helpers,’
each with a specific
task, such as detecting
ponds, determining
pond activity, and
counting aerators.”
Zack Dinh, CEO and
Co-Founder of Sea
Warden

Founded
HQ
Capital raised

2016
Japan and Singapore
See p. 56

Umitron’s satellite product, Pulse, was launched in 2020.
It provides an easy-to-use dashboard where users can
monitor a range of parameters relevant for marine fish
farming—including water temperature, salinity, wave
heights, and chlorophyll levels. Users can view historical
data from up to 2 weeks previously and access forecasts
for the next 48 hours. See a more extensive company
profile for Umitron on p. 56 and on p. 66.

carsten krome
Founder and Managing Partner
Interviewed by: Flavio Corsin, Director of Partnerships at Aqua-Spark
Founded
HQ
Capital raised
Aqua-Spark invested in
Products on the market

Founded
HQ
Capital raised

2018
Norway
- Accelerator (2019): Hatch
- Seed (2019): VIS and Planet 9 Venture

Dynaspace’s founding team members have their backgrounds in satellite engineering, remote-sensing, space
physics, and fish farming. The company uses satellites to
map global aquaculture and monitor aquaculture operations. In 2020, Dynaspace secured its first commercial
contract, which involved providing data to forecast Ecuador’s shrimp production for 3 months into the future.
During 2020-2021, Dynaspace participated in a 2-year
program of the European Space Agency. The startup regularly receives grants, the latest of which was a $400,000
contract from Innovation Norway in early 2022.

and preparing business plans: they all sound super confident and professional, even though their ideas might not
be great. In aquaculture—and especially at that time—it’s
often the other way round: there are some great ideas but
a lack of entrepreneurial skills. The accelerator was supposed to fix that. And now we’re here, 4 years down the
line, having run four programs and set up our first fund.
We’re currently raising our second fund.

Market Overview
The market for EO application in agriculture,
mainly through development and sales of
value-added services, is expected to reach $815m
by 2030.4 Adoption of EO in aquaculture is still
lagging behind, but several startups have developed aquaculture-specific services. Here,
we profile some of the most active and up-andcoming companies involved in this segment of
digital aquatech.

Founded
HQ
Capital raised

The team at Sea Warden applies a Silicon Valley-innovation and problem-solving mindset to the aquaculture
industry. The company develops solutions that support
the shrimp farming industry with farm- and region-scale
monitoring services. Sea Warden has gained interest
from a variety of industry stakeholders and is currently
trialing its solutions with Thai Union and Grobest (farm
management and traceability), the Aquaculture Stewardship Council (farmer access to certification), and WorldFish (investment prioritization and disaster relief).

4 Euroconsult &
TerraMetric, Earth
Observation for Agriculture (Euroconsult, 2020), https://
digital-platform.euroconsult-ec.com/
product/earth-observation-for-agriculture
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2017
Cork, Ireland
Fund 1: $8.4m (2020)
Fund 2: Closing in 2022
2018
Hatch Accelerator
Hatch Fund
Hatch Innovation Services
Hatch Innovation Studios
The Fish Site

You were actually one of the first Aqua-Spark employees. Why did you leave?
During my PhD, my supervisor, David Little, introduced
me to Aqua-Spark and not long after that I joined the
team. Looking at the deal flow, I saw a lot of cool things
coming in but much of it was not investable. These companies had good technologies, but they didn’t have the
business plans in place. That’s frustrating—you want to
make certain deals because of the technology, but can’t
because it’s not good enough to pass on to the investment
team.
I started to think about how to make these types of companies investable. The answer was to set up an accelerator.
In tech or IT, people are normally really good at pitching

How has the accelerator program and Hatch as an
organization evolved since its first program in 2017?
After onboarding 37 companies over three programs in
just 2.5 years, we felt that we needed a break and didn’t
run an accelerator in 2021. Instead, we focused on raising
our second fund. With the new fund, the role and focus
of the accelerator and the way that we view ourselves has
changed a bit.
Right now, we consider ourselves an early-stage venture
investor. While we’ll still run the accelerator, we’ve chosen
to focus on fewer companies in more diverse stages of
growth. In the past, we exclusively had very early-stage
startups, but in our next programs we also want to have
companies that already have a product on the market but
that would still have much to gain from our accelerator
program.
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The accelerator remains a great tool for in-depth portfolio
management. It allows us to work with the companies
very intensely. It’s a way and a means to add value to the
companies while also enabling us to make better decisions about larger follow-on investments.
From all the early-stage companies out there, how do
you select the most promising?
We always select based on the quality of entrepreneurs
and how close they are to launching their product onto
the market. We then assess the product/market fit of their
solution. We tend to focus on companies that are locally
embedded, so we would be more likely to invest in an
Indonesian company than a German company to solve
a problem in Indonesia. Looking at our most successful
companies, they’ve all spent a tremendous amount of
time with their clients to make sure they understand their
problems. They’ve been flexible and agile, and pivoted
their products until they’ve found a good solution for a
problem their clients have had.
Actually, it’s interesting to mention that we’ve stopped
prioritizing digital aquatech for the time being because
there’s an overflow of companies in this segment. The
early investments we made in digital aquatech in 2018
are possibly the most successful ones of our portfolio in
terms of valuation increase and traction. We’ve placed our
bets. If we were to invest in a digital aquatech company
again, we’d first want to see that they have traction; just
being innovative and having a talented team isn’t good
enough anymore.

Hatch

Interesting! My next question is almost like asking
“which one of your children do you like the most?”
Everyone in our team at Hatch has their favorites, and
mine might be different to the other partners. Let me give
three examples of portfolio companies involved in digital
aquatech whose achievements I’m proud of.
Jala Tech has been great because they recently raised $6m.
In my view, they were as good as any other company doing
similar things, but they were struggling to raise funds, so
we provided bridge funding several times. It doesn’t feel
good to drip feed companies financially. Sometimes, it
might be better to pull the plug. But Jala Tech has proven
that we were right to continue to support them. That was
really good news.
Aquaconnect is the second one I want to highlight. When
we first started working with them we thought, OK, let’s
just see what happens. We didn’t necessarily think that
this was going to become big, but now it is. Raj, Aquaconnect’s CEO, has clearly lived up to the challenge and the
working relationship has been incredibly good. Although
our share in the cap table has become smaller with five or
six additional investors on board, Raj still values our opinion. For us, as an early-stage investor, that’s really cool.
The last one I should mention is Manolin. The team at
Manolin consists of Americans who live in Norway. The
Norwegian ecosystem is not easy to work in as a foreigner, not knowing the language and having to deal
directly with salmon farmers. But they’re biting their way
through, and they now have a strong product/market fit.
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Three to four years later and they’ve signed big contracts
venture investor. We learned that we need to make sure
with some of Norway’s leading salmon farmers. That’s just we invest in firms that have the ambition to build a large
really, really good to see too.
company.
What do you think long-term success looks like for
digital aquatech companies? Are there going to be
IPOs or will they become the Googles of aquaculture?
Good question. I still struggle with the answer. When you
really zoom in on the markets—of companies like Aquaconnect, which generates revenues through providing
farmer finance and insurance as well as through the sales
of inputs and outputs—it’s unclear how big those markets
actually are. How much revenue can you generate if you
combine the margins for all their services? I do think that
for each country, there’s a sort of “winner takes all” play
to be had. Eventually, the successful companies may be
acquired by larger firms or private equity, or might indeed
go for an IPO (initial public offering). Five years down the
line, people will think, “I know what eFishery and XpertSea are and what they do, so I’m going to buy their stocks.”
Seeing some companies become a unicorn wouldn’t surprise me at all.
What have you learned after the more than 30 investments you’ve made with the accelerator program?
One thing we learned as an early-stage investor is that we
have to think carefully about the companies’ potential to
reach scale. At the time we invest, at such an early stage,
we value the companies at around $1.5m on average. So,
for us to get a return it needs to grow significantly. However, not every business is set up like that. Some companies
are SMEs that will stay SMEs. That works for the people
that run these companies, but it doesn’t work for us as a
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So, when you started Hatch, your goal was to bridge
the gap between the promising startups you encountered in the deal flow and companies that are at a
stage that investors such as Aqua-Spark are looking
for. Have you succeeded at that?
Yeah, I think some of the earlier companies from our 2018
program are now at a stage where Aqua-Spark would absolutely look at them. So, for us, it’s just a matter of holding out long enough, which we did. I think—and hope—
that several of our companies may in the future become
part of the Aqua-Spark portfolio. But to be honest, you
don’t really feel like you’ve succeeded until some of those
companies have made a real impact, and that’s more than
just a matter of how much funding they’ve raised. We’re
still at a phase where we can say we’ve successfully helped
companies raise money from institutional investors, but
now we also want them to succeed in the long term… So
until more of our portfolio companies have established
real revenues, I don’t consider us to really be successful.
So what should we expect from Hatch in 2022 and
beyond?
For 2022, we’ll launch our second fund together with The
Nature Conservancy, and we’re extending our program
activities working with aquaculture startups across different geographies. We’re also aiming to intensify our collaboration with Aqua-Spark on several fronts to get closer
to our joint vision of producing sustainable seafood while
saving the oceans.
Hatch

