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Experts say consistent definition and key principles will help
advance restorative aquaculture

On November 9, 2021, The Nature Conservancy (TNC) released a new study, The Global Principles of
Restorative Aquaculture (https.//www.nature.org/en-us/what-we-do/our-insights/perspectives/restorative-
aquaculture-for-nature-and-communities/?vu=aquaculture), to aid in the implementation of its best practices.
Led by an expert working group, the 81-page report sets out a standard definition and global principles for
restorative aquaculture, which were agreed upon by scientists from leading international organizations. The
definition and guidance apply to large and small-scale operations, including freshwater (inland) and marine
(coastal and offshore) aquaculture and are not limited in geographic scope.

“Aquaculture is one of the most environmentally efficient ways of producing animal protein,” said Robert Jones,
global lead for TNC's aquaculture program, during an online event. “The recent science shows clear evidence
that aquaculture can be compatible with traditional restoration efforts with a financial return. But we need to
develop a common understanding and broader uptake of these concepts on the ground. That's the intent with
our [report].”

The latest research affirms that aquaculture can help restore ocean health, as well as support economic
development and food production in coastal communities worldwide, provided that “the right practices are
deployed in the right places.” However, a “clear pathway for implementation” is vital to success. Setting
standards can help “drive clarity and support necessary scaling,” as well as “provide implementation guidance,
establish parameters, and forge a common understanding for this important ocean restoration solution.”
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Bay Point Oyster Company harvesting oysters on a boat in Little Bay in Durham, New Hampshire. Photo by Jerry
Monkman, courtesy of The Nature Conservancy/SOAR NH.

“Producing food through aquaculture is an underdeveloped opportunity,” said Jones. “Seafood accounts for 2
percent of human food, even though 70 percent of our planet is made up of water.”

As noted in TNC's recent report Foodscapes: Toward Food System Transition (https://www.nature.org/en-
us/what-we-do/our-insights/perspectives/foodscapes-regenerative-food-systems-nature-people/), an expansion
of restorative aquaculture and improved management of wild fisheries could sustainably increase aquatic
foods by 36 to 74 percent by 2050, making aquaculture a key part of transitioning toward “a food system that
works with nature.” In a webinar hosted by TNC, a panel of experts discussed the study’s implications for the
aquaculture industry.

Setting the stage

According to TNC Global Aquaculture Manager Tiffany Waters, emerging evidence is challenging the
assumption that increasing food production automatically results in the degradation of nature. In the case of
aquaculture, it's possible to simultaneously produce nutritious food and actively contribute to the recovery of
ecosystems. It's also possible to be environmentally efficient: For instance, the production of bivalves and
seaweed requires almost no feed, freshwater or land and results in minimal greenhouse gas emissions, making
it a near-zero input form of farming.
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“We want to synthesize that current science and describe the key benefits that can result from restorative
aquaculture and present it in a way that feels accessible,” said Waters. “Greater engagement with this concept
creates an opportunity to not only improve the health of our marine and freshwater ecosystems but also do so
while producing food and sustainable livelihoods.”

TNC: Restorative aquaculture can improve
marine habitats, biodiversity

A report from The Nature Conservancy shows restorative or
regenerative aquaculture can benefit ecosystems, marine animal
habitats and biodiversity.
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Waters reported that there's been an “exciting” uptick in interest in restorative aquaculture and the benefits it can
provide, but without further guidance, there is a risk of “misinterpretation or inconsistent application of the
concept.”

“Establishing a clear definition provides much-needed clarity for all stakeholders,” said Waters. “By providing the
definition, identifying the core principles and establishing environmental benefit roadmaps, we hope to motivate
actors to engage restorative aquaculture and encourage support, policies and market-based approaches to
support its development.”

As a consistent definition, restorative aquaculture occurs when “commercial or subsistence aquaculture
provides direct ecological benéefits to the environment, with the potential to generate net-positive environmental
outcomes.” But Waters said that determining whether an aquaculture operation results in a net benefit to the
environment is “incredibly complex,” leading TNC to introduce a set of six clear principles and implementation
roadmaps to guide industry, governments and communities.

“We outline roadmaps for water quality, habitat, carbon sequestration, and ocean acidification buffering,” said

Waters. “Each roadmap [has] a series of ‘yes’ or ‘no’ questions guiding the user towards the likelihood of
restorative benefits based on the responses.”
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Roadmap for Water Quality Benefits
Does this Aquaculture Operation Improve Water Quality?

Is high quality gear used?

NO YES

Does the site have appropriate flushing? Are you growing bivalves in ponds?

NO) | YES YES) \M9

S Does the water body require or benefit
Isthe scalg/l_mensrty h‘kzly within frorm water quably Imprvement?

carrying capacity?

NO YES
NO YES YES

= i - Are you growing extractive species (e.g.
Are responsible equipment maintenance clams, oysters, mussels, seaweed?)
and animal health practices used
(chemicals, biosecurity?)

No Is the scale/intensity adequate

to contribute to the provision
of benefits?

RESTORATIVE
PRACTICES

RESTORATIVE
OUTCOMES

MOST LIKELY RESTORATIVE

Working through the roadmaps — which were created with a cross-functional group of scientists — users are
directed to a final assessment of “not likely restorative,” “potentially restorative,” “needs more research,” or “most
likely restorative.” Further explanation and key resources are provided in the next stage of the roadmap. Waters
said that the roadmaps can be a tool for assessing the likelihood that an aquaculture operation is providing

ecological benefits and meeting the definition of restorative.

Creating ‘a common language’

Discussing the study’s value, panelist Dr. Gary Fleener from Hog Island Oyster Company said that developing a
consistent definition and key principles will be important for advancing restorative aquaculture.

“What this report gives us [are] some better tools for moving from the anecdotal to the analytical,” said Fleener.
“To actually be studying these potentially beneficial outcomes and quantifying them.”

Dr. Heidi Alleyway, global aquaculture scientist for TNC, agreed that providing “a common language” offers a
starting point for farmers, managers and regulators to collaborate. Likewise, Dr. Ling Cao from Shanghai Tong
University said that “a more standardized concept will be really helpful” in achieving China’s national goals.

“The concept of restorative aquaculture has only begun to be mentioned in China,” said Cao. “However, this
doesn't mean that [it's] new. China is promoting ecological aquaculture and sustainable green development of
aquaculture in the hopes of maximizing the ecological and economic benefits while minimizing the negative
impacts.”

The report also offers a fulsome picture of how restorative aquaculture can benefit communities and
environments. Based on a global review and analysis of 65 studies, Alleyway said a body of scientific research
“confidently” supports that restorative aquaculture leads to habitat and water quality benefits. In terms of
mitigating climate change, aquaculture can also play a role: from breeding animals that have “climate resiliency
baked into them,” as Fleener said, to potentially removing nitrogen from the ocean, as Dr. Barry Costa-Pierce
(https://www.globalseafood.org/advocate/aquaculture-exchange-barry-costa-pierce-une/). from the University
of New England suggested.

“The world is awash in nitrogen from many different sources and it's going to the coastal ocean,” said Costa-
Pierce. “That is causing a massive amount of bacterial respiration, which is producing CO,. Those CO, levels
build-up, particularly in bottom waters in stratified conditions, and when the ocean burps, CO, that was
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sequestered in the bottom of the ocean is released. Anything we can do to remove nitrogen from the ocean will
decrease CO, concentrations in the atmosphere.”

“Absorption of nitrogen is vital, and restorative aquaculture is headed in that direction.”

A highlighted challenge was the ability of small-scale operators to take up restorative aquaculture. Specifically,
how can it be made economically viable and benéeficially at the farm level?

“Taking care of nature is good for the economy,” said Dr. Junning Cai, Aquaculture Officer at the Food and
Agriculture Organization of the United Nations (FAO). “We need regulations, more conducive licensing
processes, and supportive financial mechanisms, such as carbon and nitrogen credits, green financing, blue
bonds, and so on. If you want a major breakthrough, you need collaboration between the private and public
sector.”

According to Fleener, the costs of “going green” don't automatically translate into a higher cost. In the case of
bivalves or seaweeds, there are low-cost steps that can be taken to optimize restorative values.

“It's not typically a high-cost proposition to, for example, subtly change the times that you access or have
harvests,” said Fleener. “I think they’re eminently achievable but there needs to be a roadmap that everybody
agrees upon — that these are the ways that we can produce our bivalves or seaweed and harness the benefits
that they provide without doing significant impact.”

Ultimately, future success hinges on more scientific data and practical strategies to translate useful and large-
scale ideas into implementable farm practices. As Cai said, private-public sector collaboration is also necessary
to push restorative aquaculture to the next level. But the potential is there, and TNC's report can help start the
conversation.

“Every food production system on the planet has impacts,” said Costa-Pierce. “What we're saying is direct these
impacts towards environmental improvement and restoration and social benefits.”

Download the full report here
(https:/www.nature.org/content/dam/tnc/nature/en/documents/TNC_PrinciplesofRestorativeAquaculture.pdf).

Follow the Advocate on Twitter @GSA_Advocate (https:/twitter.com/GSA_Advocate)
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