Rebuilding our Inshore Fishery
from the Cod Up
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Introduction
Five years ago, I made the fifth big move
of my life – uprooting from the tourist and
sailing haven, Chester, Nova Scotia, to the
northern outport community of Main Brook,
Newfoundland and Labrador (N.L.). The
mission that attracted me was to transition my
business partner’s fish plant into a generally
manageable operation and implement a valueadded secondary processing line for Atlantic cod.
I quickly learned that selling the fillets, tongues,
and cheeks was the easy part. Getting rid of
the 60% treated as “waste” was an expensive,
logistical nightmare, mirroring my experience
with a salmon company in Nova Scotia.
It became clear this work was misaligned
with my life and business values, so I exited
the deal. Leaving the partnership, I was
graced with enough money, endless amounts
of time, and the extreme isolation of winter
on the Great Northern Peninsula. Like a seal
feeding in a gillnet of cod, I devoured every
morsel of local fish waste knowledge and the
unique scientific properties of those same
by-products. With my finance background,
I knew fish processors were spending a
large amount of money to get rid of a large
amount of waste. Their business model was
ill-prepared for the circular economy and
the demands of environmentally conscious
consumers. Rapidly tightening environmental
regulations are forcing processors to manage
their “wastes” in new ways.
I methodically combed through thousands
of scientific reports and studies, some
collecting dust for decades, from the depths
of Memorial and Dalhousie universities. I
studied how global processors had a history
of consolidating smaller foreign markets
and had slowly and steadily been outcompeting our markets. With such small
fish quotas relative to the rest of the world,
our fishery’s obsession with “growth by
quota” strategy was no longer serving our
outport communities where the fish came
from, evidenced by abundant economic and
demographic data.
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Figure 1: The marine ingredients industry
is interested in purchasing fisheries waste
(shells, heads, backbones, etc.); however,
by-products can only be purchased directly
from fish processors, but not from fish
harvesters, and are only sold in large
quantities (i.e., 20,000 kg minimum).

I could not understand why home-grown
knowledge was sitting on shelves with no
formal strategy to turn the findings into
competitive advantages for our fish. Suffice to
say, the response from academia to 3F Waste
Recovery’s sudden and passionate interest in
their areas of expertise was overwhelmingly
positive. The most talented researchers in the
world seemed eager to use 3F as a vessel to
transmit their transformative knowledge into
commercial practice.
Over the course of 2018 and 2019, 3F
engaged in a year-long feasibility study for
the creation of a fisheries innovation network
located throughout the Great Northern
Peninsula, in a project jointly funded by
Atlantic Canada Opportunities Agency, the
provincial government of N.L., and White
Bay Central Regional Development Agency.
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This project put 3F in front of more than
2,000 fisheries stakeholders and put faces,
names, and lived experiences to what I had
mostly only read beforehand in books.
Barrier and Challenges
Our report identified many barriers and
challenges faced in fishing industries. It
proposed public-private collaboration aimed
at reinventing our inshore fisheries and
retaining more of the economic benefits of
natural resources in the communities adjacent
to them. Consultees shared stories from their
inshore fisheries, past and present. They spoke
of the historical global fisheries innovation
leadership in the cod fishery and its subsequent
demise with the 1992 moratorium. Discussions
surrounding systemic change and rebuilding
were abundant, enthusiastic, and introspective.
If we are sincere in our desire to supercharge
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sustainable fisheries innovation, bringing about
meaningful social and regulatory changes are
prerequisite challenges to tackle.
I have been invited to numerous engagements
with federal and provincial governments
bringing these social and cultural challenges
with me and encouraging the participants to
tackle them. Discussions of the regulatory and
policy barriers holding back the full potential
of our fishery are starting to come to the
forefront. More and more innovative startup
companies like 3F have identified two key
regulatory challenges to their innovation of
primary and secondary processing by-products.
First, our laws are ill-prepared to regulate
“wastes” that become a valuable commodity
(Figure 1). 3F has encountered two specific
barriers. In the food fishery and moose hunt,
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we want the waste shells from mussel, clam,
and scallop; the heads, backbones, and viscera
of cod; and wildlife carcasses and bone. Due
to special classification aimed at sustainable
wildlife management, these by-products are
prohibited from trade or barter because the
laws were created before the by-product was
a valuable commodity. Under current law, all
parties in any transaction of these by-products
are at risk of fines and penalties for trying to
create new wealth from by-products rotting at
our wharves, in our forests, and at our landfills.
There are huge markets for seafood and
wildlife pet treats and bone extracts, such as
tallow and gelatin.

Even with the greatest technology in the world,
no supply means you have no chance to
demonstrate or prototype.

The challenge in both cases is that the
legislation does not define when wildlife, wildcaught fish, and shellfish becomes “waste”
nor what parts of the mammal or fish are
considered “wastes.” Without that definition in
law, 3F and other natural resource innovators
are at risk of fines and jail time for the
desirable acts of diverting waste, creating new
manufacturing careers and wealth in our rural,
northern, and coastal communities.

By-product First, Seafood Second
At 3F, we focus on our “by-product first,
seafood second” ideology to fish processing,
tailored to the local business environment
and fish species. What we are proposing is an
objective, market driven, species-by-species
approach that will make 3F and the province
the de facto global leaders in the emerging,
high-growth, high-profit marine ingredients
industry. By taking a scientific approach
to the fishery, we invest in the by-product
streams that contain high-value nutraceutical,
cosmetic, pharmaceutical, and medical
ingredients – ingredients whose profits are
five to ten times higher than that of seafood.
This is how we transform Newfoundland
and Labrador to the Silicon Valley of marine
ingredients innovation.

Second, quotas and licenses for buying and
processing natural resources greatly limit
the ability of innovative startup companies
that rely on natural resource by-products to
get the raw materials in small volumes at
affordable prices. These historically protected
industries are dominated by only a handful
of private companies, giving them incredible
power over those further down the supply
chain. Our culture espouses the virtues of
free market capitalism, yet there is this
huge blindspot when it comes to our natural
resources. Processors, if they want, can send
raw materials (waste) to the landfill without
consequence, even if there are buyers for those
materials. They are under no obligation to sell
the by-product to anyone. Companies who use
natural resource wastes have to compete in
the free market for raw materials generated by
companies licensed to buy under a different
set of rules. This hinders innovative circular
economy technologies before they get started.
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How do we expect the communities that
weave together our province’s inshore fishery
to survive if we keep doing the fishery the
same way it has always been done? If we want
any hope of reclaiming our fish, we have to
be the icebreakers for the paradigm shift to a
“by-product first, seafood second” approach
to fisheries resources. We must collectively
decide if we want to be leaders or followers in
the cleantech revolution about to hit all natural
resource sectors globally.

Our proprietary business model identified the
synonymous Atlantic cod as the most lucrative
by-product for development. As a coldwater fish,
the collagen in cod contains properties that give
it natural advantages for high-grade applications
that traditional collagen sources – pig and cow,
even warmwater fish – do not possess. It is also
halal and kosher, with no known transmissible
diseases or bodily rejection, which is ideal for
medical implant technologies. An abundance
of opportunity for mid-value, lower tech
applications of cod by-product let us buy at the
volumes most processors demand. In most cases,
that is a 20,000 kg minimum.
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Figure 2: Nan’s
Secret cod
compost (A) is
comprised of a
slurry ingredient
(B) made from
cod backbones.
3F

Our scientists and engineers developed three new
products that utilize the entire cod by-product –
skins, heads, and backbones (frames) – whose
profits support investment into our collagen
process. First, we developed a cod skin pet
treat product and brand, Collaskins.ca – a
single ingredient, human food grade pet treat,
sold at a premium price. 3F employee Sara
and Memorial University (MUN) engineering
graduate Jonathan are actively working
on automating and “greening” our process
with partners at MUN, College of the North
Atlantic, and Canadian Manufacturers and
Exporters. With Collaskins now available
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in more than 70 stores in four Canadian
provinces, two listings with Sobeys grocery
stores, and several private label opportunities
to consider, we are preparing to scale.
Simultaneously, we developed our Nan’s Secret
cod compost that utilizes the cod backbones by
turning them into a slurry ingredient (Figure 2).
Our earth scientist Felicia is a MUN (Grenfell
Campus) graduate working with 3F and has
developed six proprietary seafood compost
formulations that utilize raw materials on the
Northern Peninsula, including sawdust, cow
manure, kelp, mollusk and crustacean shells,
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Figure 3: Cod collagen
(A) and cod protein
powder (B) are some
of the world’s highest
value applications for
fisheries waste.
ISTOCKPHOTO.COM/GUN75

and, of course, fish wastes. These formulations
are being optimized to improve yields and
nutritional content of root vegetables and leafy
greens so we can do our part to improve food
security on the island of Newfoundland. Our
biggest customers have been farmers, avid
gardeners, and community gardens across
western and northern regions. In 2021, we
sold 15 metric tons of 20 we manufactured
at pilot scale in 2020. This year, we started
construction to scale our capacity to divert 150
metric tons of organic wastes in 2022. Our goal
is to concentrate our compost formulations
into soil amendment pellets that can be used
as a supplementary ingredient that optimizes
traditional soils and fertilizers.
The early success of these products exposed
a new opportunity in consolidating and
brokering by-products to our competitors
already using cod by-product. We had
small innovative companies around Canada
contacting us for low volumes of cod byproducts. Our compost and pet treats meant
we had supply and could sell in small
volumes that were previously inaccessible
to these innovative customers of ours.
As fish processors only sell by-product
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20,000 kg at a time, making it unaffordable
and logistically hard to manage for small
capacity buyers, it became clear that there
was a real market opportunity in brokering
small volumes of by-product. In effect, the
current fish processing business model and
its treatment of by-product as a secondary
concern is an incredible hindrance to
marine ingredients innovation. 3F and
Marine Scientific Limited (an incorporated
partnership with a local fish processor that
manufacturers pet treats and brokers fish
by-products) had found a way to solve it. We
even exported N.L. cod heads, dried them in
Iceland, and sold them into Nigeria.
As confidence in supply increases, so does
investor confidence. As such, 3F’s investors
have increased their support for developing
the world’s highest value applications: cod
collagen and cod protein powder (Figure 3).
Since 2020, 3F has led an inter-provincial,
international R&D project to make the world’s
first “beyond food grade” fish collagen at
scale. We are soon to deliver our first samples
of the collagen and protein powders, in two
formulations, to 10 customers. The Canadian
Food Inspection Agency-registered marine
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bioprocessing facility at the Marine Institute
campus of MUN is the sole reason 3F has a
viable path to pilot scale revenue for its 100%
N.L. sourced and manufactured collagen.
Pilot revenue de-risks the project for private
investors whose goal is to see 3F become the
first commercial scale, multi-species, marine
bioprocessor in the province.
Our customer interest is driven by the
functional properties of our cod collagen,
developed by 3F lead chemist and MUN
master’s student, Sara. Our “beyond food
grade” molecule has been designed to be
tailored to the specific health and wellness
applications of our customers. Our staff
and consultant scientists and engineers
developed new technologies in five key
areas of our process design.
First, we “greened” the manufacturing
process. Most commercial extractions use
acid hydrolysis for the pre-treatment phase,
which are left as residues on the material. 3F
is focused on the extraction of collagen in
the greenest, most environmentally friendly
way. To do this, we are incorporating
optimized enzymes in every step of our
process to minimize acid use and eliminate
harmful wastewater.
Second, we improved key quality control
measurements. Many collagen manufacturers
still rely on gel permeation chromatography
measurements, whereas 3F has adopted
matrix-assisted laser desorption ionization
time of flight as its standard method for
reporting and certification purposes.
Regulating the temperature throughout the
process guarantees our collagen is extracted
in its native state and avoids gelling. These
factors support our claims to be the lowest
molecular weight (LMW) collagen on the
market manufactured at scale.

Figure 4: 3F uses a unique
enzyme to create the highly
soluble, highly stable, and
transdermal capable collagen
its customers are demanding for
innovative health and wellness
retail products. Collagen is
extracted via enzyme optimization
from cod heads, lumpfish
carcasses, sea cucumber viscera,
ocean perch (red fish) skins, and
farmed Atlantic salmon skins.

Third, we developed a unique enzyme with
a partner to achieve our LMW and low poly
diversity index. These properties are critical to
creating the highly soluble, highly stable, and
3F
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transdermal capable collagen our customers
are demanding for innovative health and
wellness retail products. Enzyme optimization
for collagen from cod heads, lumpfish
carcasses, sea cucumber viscera, ocean
perch (red fish) skins, and farmed Atlantic
salmon skins is underway at 3F (Figure 4).
Our technologies will then be licensed into
countries with these quotas to spread our “byproduct first” approach worldwide.
Fourth, on the refinement and drying side,
3F developed proprietary membrane and
filtration technology delivering a consistent
production that optimizes yield by reducing
“stickiness” to the membrane. Due to the
LMW, we also faced technical challenges
spray-drying the molecule as it does not
readily fall through the column. Bulking
agents had to be minimal to reduce residues
in the final product, but they are composed
of sugar alcohols, which are undesired by our
nutraceutical customers; therefore, we pivoted
to freeze drying – our fifth key area of process
design. We were also able to increase freeze
drying efficiencies for pilot scale by raising
our wet collagen solution concentration using
a specialized post-refinement step.

Ben Wiper is founder and CEO
of 3F Waste Recovery located in
Main Brook, N.L. He graduated
from the University of Waterloo
with a double major in economics
and applied studies with a
finance specialization. He has
owned and operated his own
businesses since 2006, including an IT consulting, property
rental, restaurant, and consulting firms. As an employee,
Mr. Wiper has held the position of general manager at a fish
processing plant and director of finance at a value-added
salmon manufacturer. 3F is founded on the idea that we live
in a world of abundance and the old paradigm of scarcity
economics is fading away. We are on the cusp of a paradigm
shift towards the “next” economy: one built on sustainability
that takes a holistic view of the enterprise within its larger
environment and community. 3F will be the global leader in
Canada’s circular economy, developing solutions that divert
waste, improve quality of life, repair and enhance our natural
environment, and create some beneficial products and
ingredients along the way.

We believe that marine ingredients, led
by 3F’s marine protein technologies and
manufacturing, can be the catalyst for the
change we need to see in our fishery and
the next multi-billion dollar green, clean
industry in the province of N.L. Our research
on collagen continues without haste. The
first commercial sale of our pilot scale,
100% N.L. sourced and made collagen will
happen within the first quarter of 2022, the
critical step to rebuilding our provincial
fishery, from the cod up. u
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