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Abstract

This regulatory assessment analyzes the EU's current regulatory framework for macroalgae,
focusing on seaweed cultivation, processing, and product development. Bioactive beta-glucans,
pig feed supplements, and eco-friendly alginates are key products under scrutiny.

In November 2022, the EU proposed 23 actions to facilitate the growth of a sustainable seaweed
industry. These actions aim to enhance governance, improve the business environment, bridge
research gaps, and raise social awareness.

Despite its potential, the European seaweed industry faces systemic challenges. Europe's
historical reliance on wild seaweed harvesting cannot meet growing demand. To invigorate the
industry, a transition to sustainable farming practices is essential.

This report identifies significant regulatory barriers hindering market expansion for seaweed
products, especially beta-glucans, pig feed, and green alginate. It proposes measures to
eliminate policy barriers, fostering innovation and growth.

Key Findings

» Beta-Glucans: Unclear novel food status and strict health claim requirements impede
seaweed-derived beta-glucans market entry, hindering innovation.

» Pig Feed: Regulatory hurdles, including lengthy EU authorization processes and cross-
border harmonization issues, limit innovation in climate-positive animal feed.

= Green Alginate: Consumer perception affects alginate's acceptance. Regulatory
consistency across regions is vital for market exploitation.

» Cultivation: Streamlining cultivation regulations is vital. Recommendations include
custom licensing procedures, subsidies, and harmonized transnational regulations.

Recommendations for Regulatory Reform
To overcome policy barriers and promote industry growth:
» Simplify Licensing: Standardize and expedite licensing for seaweed farms.
» Expedite Authorization: Speed up authorization processes while ensuring
transparency and harmonization.
»= Clear Guidance: Develop precise regulatory guidance for macroalgae.
»  Support Innovation: Provide targeted support, subsidies, and infrastructure funding,
especially for SMEs.
»  Foster Collaboration: Encourage international collaboration and alignment with global
standards.

Future Outlook

Despite regulatory challenges, the European algae industry shows promise. Evolving consumer
preferences and increased awareness offer opportunities. With regulatory reforms and
stakeholder collaboration, the industry can thrive, fostering a sustainable and circular economy.
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INTRODUCTION

In Europe, seaweed has emerged as a promising and
sustainable resource with a wide range of applications across
various industries including food, cosmetics, biomaterials, and
nutraceuticals as a sustainable, healthy, and environmentally
friendly product. The cultivation of this species holds the
potential to ameliorate overarching global predicaments,
encompassing matters that extend beyond consumption,
including aspects related to human health, agriculture, coastal
management, and its role in fostering a sustainable circular
and blue bioeconomy.” Their potential as a renewable
feedstock in latter mentioned industries has attracted
significant interest worldwide. The European Union (EU)
recognizes the importance of harnessing the economic and
environmental benefits of macroalgae, however, to date
represents less than 1 % of the world's production.®

The world is experiencing climate change, and several reports
have shown that seaweeds are an efficient CO, sink.?”>8
Seaweed aquaculture beds (SABs) provide ecosystem services
similar to those seaweed beds existing in the wild. The use of
SABs for potential CO, mitigation has been established, with
commercial seaweed production in China, India, Indonesia,
Japan, Malaysia, the Philippines, the Republic of Korea,
Thailand, and Vietnam, and it is also in the developmental
stage in Australia and New Zealand."" Seaweed farming is no
doubt an aquaculture endeavour that can be socially and
economically sustainable; socially and environmentally
sustainable; and economically and environmentally
sustainable.’? Every stakeholder has an important role along
the value chain to make it sustainable.

The successful exploitation and upscaling of seaweed products
are contingent upon navigating a complex regulatory
landscape and a lack of governmental support through
subsidies, grants, and funding for infrastructure.”? The
industry needs to upscale first production volumes and reduce
production costs in order to support the budding algae start-
up and product market and ultimately make the industry
economical. Understanding the existing EU regulations
governing seaweed cultivation, processing, product
development, marketing, and associated policy instruments is
essential for stakeholders and large investors seeking to
capitalize on this burgeoning industry and take the risk at this
stage.

Unlike other aquacultures, such as finfish farming, seaweed
cultivation often lacks specific and targeted regulations,
operating instead under more generalized and loosely
formulated laws. This lack of clear and tailored legislation
extends to other parts of the seaweed value chain, significantly
impeding the growth of the algae sector in Europe.
Manufacturers of ingredients, final products, and primary
producers involved in harvesting and cultivation of algae are all
impacted by the existing rules, making the industry's growth
and development challenging.

The regulatory complexity also manifests in lengthy licensing
processes for seaweed farms and obstacles in product
development and marketing efforts. Moreover, the awareness
of seaweed's potential remains in its infancy, adding additional
pressure to the expansion of the value chain. This nascent
stage of development in Europe calls for in-depth and
widespread knowledge dissemination to raise awareness
among public authorities and relevant stakeholders, ultimately
bridging the legislative gap and unlocking its immense
potential benefits.

Within the SeaMark project, this report at hand aims to shed
light on the existing legislative gaps throughout the seaweed
value chain in Europe, making a comparative analysis with
international regions such as China, the USA, and others.
Focusing on the project's three flagship products as case
studies: bioactive beta-glucans, pre- and probiotic pig feed
supplements, and eco-friendly alginates, the analysis will
reveal the regulatory disparities hindering their optimal
exploitation and integration into markets. By bringing
attention to these vital regulatory aspects, the report seeks to
foster a conducive environment for the seaweed industry's
growth, enabling it to realize its potential as a sustainable,
healthy, and environmentally friendly resource across multiple
sectors.

BACKGROUND

The development of algal cultivation is gaining momentum
with multiple policy statements at both European and national
levels advocating its potential across various applications.
Within the European Union, five types of legal acts are adopted,
including binding acts like Regulations, Directives, and
Decisions, as well as non-binding ones like Recommendations
and Opinions. These legal acts play a crucial role in shaping the
regulatory landscape for algal cultivation.

At present, there is very limited seaweed production in Europe
and other parts of the world outside of Asia and as such it is
considered a new and emerging sector in these regions.?®
However, initiatives such as Seaweed for Europe®, the Safe
Seaweed Coalition®® and the upcoming EU4Algae?? (the latter
part of the EU From Farm to Fork strategy)' highlight the
interest in boosting production (and consumption) of seaweed
in the EU with a potential market value of €9.3 billion and
production of >8 million tonnes of fresh weight by 2030.%7

Despite the growing interest, the regulatory framework
surrounding seaweed aquaculture in Europe faces challenges
and gaps. Several papers and reports have assessed specific
aspects of the algae industry and highlighted regulatory
complexities, including licensing processes, sustainable
farming practices, personnel ftraining, marine space
availability, and social acceptability issues.”’* Various
European countries have yet to establish specific regulations
for seaweed aquaculture, leading to regional inconsistencies
and hindering industry growth. This introduction provides an
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overview of the existing policies and regulations related to
algal cultivation, acknowledging the need for coherent and
harmonized legal frameworks to foster sustainable and
responsible development in this promising industry. Multiple
policy statements at the European and national levels advocate
the development of algal cultivation across a range of uses.

The mission of the SeaMark project is to produce twelve
innovative seaweed-based products and develop new ways of
treating macroalgae through fermentation and
biotransformation.

SeaMark will deploy a range of mechanical, physicochemical,
and enzymatic pre-processing and fractionation techniques
combined with chemical, enzymatic, or microbial conversion
refinery techniques to generate a diversity of value-added
products for multiple industries from food to feed, cosmetics,
pharmaceutical, and fine chemicals.

The successful conclusion of the project will help substantiate
strategic decisions by policymakers, industrial stakeholders,
and potential investors through dedicated webinars,
workshops, and reports.

The project expects to achieve impact through the
development of 12 marketable products covering market
segments in protein feed, human food ingredients, food with
health-promoting effects, pharmaceuticals, and biomaterials
(Error! Reference source not found.). SeaMark will also have
an impact on European entrepreneurship and industry
through a “Blue Economy Entrepreneurship” webinar for a
marine macroalgal biorefinery with competitive business
models and a go-to-market strategy that includes life cycle
assessments (LCAs), and environmental- and socio-economic
impact assessments throughout the value chain.

The SeaMark project will make significant progress in the
valorisation of seaweed biomass, with environmental and
societal impacts that leave a legacy beyond the project term.
SeaMark will ensure that stakeholders understand the
scientific,c economic, and societal value of SeaMark for the

OBJECTIVES
The primary objectives of this regulatory assessment are
threefold:

1. To identify key regulatory hurdles hindering the
market exploitation and upscaling of seaweed
products in the EU, with a specific focus on three
crucial categories: beta-glucans, pig feed, and green
alginate. By conducting a comprehensive analysis, we
aim to highlight the specific challenges and
opportunities associated with each category.

To raise awareness among target groups, including
national and transnational policymakers, about the
regulatory bottlenecks currently impeding the growth
of the European algae industry. By highlighting these
obstacles, we aim to promote informed decision-
making and facilitate dialogue towards more effective
and supportive regulatory frameworks.

To propose policy recommendations and engagement
strategies aimed at removing barriers to innovation,
improving market access, and accelerating the
upscaling of the European algae industry. By providing
actionable insights, we seek to foster an enabling
regulatory environment that stimulates investment,
promotes sustainable practices, and positions the EU
as a global leader in the macroalgae sector.

METHODOLOGY

Task 10.3 applies a combination of rigorous desk research,
encompassing an extensive review of existing literature,
reports, scientific studies, and relevant EU legislation and
supplemented by stakeholder surveys and industry interviews
to gather report data. In addition, comparable regulatory
frameworks outside the EU were analysed to provide a
comprehensive comparative analysis. By synthesizing and
evaluating the gathered information, we aim to identify gaps,
challenges, and best practices in the EU regulatory landscape.
The findings of this assessment are derived from a holistic

examination of the macroalgae market, regulato
whole of Europe. g ' g ry
Biomass |
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frameworks, and the perspectives of key stakeholders. The
insights presented in this report are intended to inform
evidence-based decision-making and foster constructive
dialogue between policymakers, industry stakeholders, and
researchers.

OVERVIEW OF THE GLOBAL
MACROALGAE MARKET

GLOBAL MARKET TRENDS AND OPPORTUNITIES

The global seaweed industry is estimated to be worth €8.1
billion per year, with a significant portion of aquatic plant
production being seaweed.® In 2017, global production of
aquatic plants reached 32.9 million tonnes, with 96.6%
harvested from aquaculture.’”® Asia, led by China and
Indonesia, dominates seaweed production, while Spain,
France, and Ireland have the highest number of macroalgae
companies in Europe.®®

The Seaweed for Europe roadmap envisions a European
seaweed industry worth €0.9-2.7 billion by 2030, driven by
increasing demand for sustainable solutions.?” According to
Future Market Insights, the global seaweed market reached a
value of US $6.73 billion in 2021, with a 7.0% CAGR from 2018
to 2022.26 Most European seaweed companies direct their
biomass production to food (36%), food-related uses (15%),
and feed (10%).2° The industry is striving to overcome barriers
such as technological, regulatory, and market-related
challenges to enhance production.

The European seaweed market is valued at €840 million, but
supply does not meet demand, leading to significant imports.
Europe is considered the most start-up-friendly region for
seaweed, with investments in downstream processing and
biorefinery. In 2017, nearly 36 million tonnes of algae were
produced globally, with the EU accounting for only 0.2%.°
Despite being a major importer, Europe's demand for seaweed
products is set to reach €9 billion by 2030, driven by food,
cosmetics, pharmaceuticals, and energy production.?’
Seaweed's versatility and various applications make it a
valuable resource for sustainability efforts in the transition to
a circular economy, due to fast growth, provision of ecosystem
services, and no fresh water or fertiliser inputs.

To enhance competitiveness in global value chains, SeaMark
aims to follow the 'high road' strategy, focusing on innovation,
increased productivity, and enhanced quality, resulting in
price-competitive products for commercial uptake.

THE SEAMARK FLAGSHIP PRODUCTS’ MARKET POTENTIAL

BETA GLUCAN

The total nutraceutical ingredients market is expected to grow
to $7.5 billion by 2028 with a 7% CAGR.?® The total cosmetic
industry is expected to grow to $51.6 bn with a 5.6% CAGR by
2030.53 Although Oceanium isn't currently in the market with
bioactive beta-glucan, the growth rate of the beta-glucan

market is 7,7% CAGR.?® Key opportunities in this market is to
validate health claims and to identify and validate positive
health effects that are different from competitors. To read
more specifics on the strengths and weakness of Beta-glucan
market application for industry partners refer to deliverable
7.1 by NOFIMA.

“GREEN” ALGINATES

Alginates are applied in a variety of industries for various end-
use applications. The texturiser market primarily relies on
animal-derived gelatins, and there is a lack of sustainable
texturisers sourced from marine origins in the current market.
Although pectin serves as the main plant-based alternative, its
availability is contingent on the supply of fruit by-products.’
Many existing alternative products on the market are
produced using heavy chemical processes which are
unsustainable in the long-term. Estimates indicate that the
total market demand for regular alginate exceeds 12,000
tons.8>

In Europe, Laminaria hyperborea biomass is primarily targeted
for alginate production, supplying approximately 25% of the
world's alginate manufacturing.2#>>61 Exploring opportunities
to develop eco-friendly extraction techniques that reduce or
eliminate the use of chemicals in their production process
would increase the overall sustainability of alginates sourced
from macroalgae. Such advances hold the potential to obtain
organic certification for seaweed-based products, which in
turn would increase consumer confidence and social
acceptance. To read more specifics on the strengths and
weakness of green alginates market application for industry
partners refer to deliverable 7.1 by NOFIMA.

CO-FERMENTED PIG FEED

Seaweed biomass has found diverse applications, including its
use in feed for both marine and terrestrial organisms. Recent
research findings have underscored the favourable impact of
seaweed in mitigating enteric methane emissions from cattle,
as elucidated by multiple studies.3>4257 Notably, species such
as Ascophyllum nodosum find extensive utilization as feed
components for both livestock and companion animals’3*
while Saccharina latissima has been successfully incorporated
into animal feed formulations.>? Furthermore, kelp meals are
a common inclusion in abalone feed, particularly observed in
European countries like Ireland.*®

Nevertheless, it is crucial to acknowledge that the present cost
and production scale of seaweed-derived protein for feed
applications do not yet rival alternative protein sources such as
soy. Although seaweed exhibits promise, it currently lags
behind due to its higher production cost and environmental
footprint. As production scales increase and refining of
processing methods progresses, seaweed biomass is
anticipated to secure a more substantial foothold in the feed
applications market in the foreseeable future.’® According to
the World Bank report (2023) prebiotic additives market, such
as seaweed, was worth $9.7 billion in 2022.5>
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SeaMark, as the sole producer of fermented seaweed feed
supplements in the Western world, aims to validate positive
health effects, potentially unlocking significant opportunities
for FermentationExperts. The ability to use health claims would
allow them to differentiate their products from competitors
and enhance their market position. Furthermore, expansion
into other market segments, such as the fish feed industry, pet
food industry, and various types of animal farming, presents
promising avenues for growth. By increasing the number of
farmers who can test and use their product, SeaMark partners
could further boost their sales, especially given the high rate of
repurchase observed among their customers.

Biostimulants

(Additives)

Nutraceutical

100

75 -

Methane additives Alt. Proteins

Fabrics

Probability (%) of market establishment

0

25 1 Bloptasiks

SEAWEED CULTIVATION AND HARVESTING REGULATIONS
While there is no specific EU-wide legislation dedicated solely
to macroalgae cultivation, existing regulations related to
marine spatial planning, environmental impact assessments,
and aquaculture licensing apply to seaweed farming activities.
Member states may have multiple (sometimes conflicting)
national regulations governing seaweed cultivation and
harvesting. These cover the selection of species; rules for
genetically modified organism (GMO) use and procedures for
organic production. These have been identified and described
fully in the Interreg BSR GRASS project report.3°

Figure 2: Predicted seaweed market size by
2030 ($ millions) with the chance of market
establishment indicated by color on a high-
level market horizon timeline. Figure sourced
from World Bank report 202365
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Considering the existing disparity in production capacities
between Europe and Asia, the SeaMark consortium focuses on
low-volume, high-value applications (nutraceuticals, food) with
higher volumes for lower-value products (e.g. biomaterials,
feed). These have been recognized recently in the World Bank
report as the most promising short-term markets for seaweed.
It's worth noting that while higher-value applications like
pharmaceuticals hold potential, they are not actively pursued
within the project due to the substantial costs associated with
medical trials, which fall outside the project's financial and
temporal scope. This strategic positioning sets the stage for a
comprehensive examination of EU regulations and their
impact on seaweed cultivation across diverse product
categories.

EUROPEAN REGULATORY
LANDSCAPE

In the following section, the report touches on the main
regulations and certifications governing the value chain with
specific focus on the three SeaMark flagship products. A full list
of all regulations associated with each category is listed in the
appendix.

Long term

The main EU legislations relevant to seaweed aquaculture are
listed below.3° Barbier et al. (2019) summarise the mentioned
EU regulations and appoint the main challenges of applying
these legislations on seaweed aquaculture as described below.

e Maritime Spatial Planning Directive 2014/89/EU

e Marine Strategy Framework Directive 2008/56/EC
e Water Framework Directive 2000/60/EC

e Alien Species Regulation 1143/2014/EU

o alongwith the Regulation on Aliens Species in
Aquaculture 2007/708/EC

e Habitats Directive 92/43/EEC
e Regulation on Organic Production 2018/848/EU:

o Partlll lays down the rules to be followed in
all stages of production, preparation, and
distribution production of organic algae. An
environmental assessment that is
appropriate to the production unit shall be
required for any new operators applying for
organic production and producing more than
20 tonnes of aquaculture products per year.
The content of the environmental
assessment shall be based on Annex IV to
Directive 2011/92/EU.

SeaMark: Seaweed-based Market Applications | www.seamark.eu

Month 2023 | Deliverable 10.3 | SeaMark
8



()

Co-tunded by

SeaMark Deliverable 10.3: Assessment of EU regulatory landscape in global context

Currently, France is the only European country with an
authorised list of seaweed species for aquaculture.?> Scotland
has also issued a Seaweed Cultivation Policy Statement,3! but
without specifying particular species. It is imperative to choose
seaweed species or strains that are indigenous or non-invasive
to the local waters to prevent ecological disruptions. Some
member states have implemented lists to prohibit the
cultivation of potentially invasive seaweed species that could
harm native ecosystems. However, these lists are outdated
and vary across member states.

ALIEN SPECIES

To enhance the governance of non-indigenous seaweed
species in the domain of aquaculture, it is advisable to institute
both national and regional inventories of economically
significant alien species and subsequently assess their
ecological  risks.’ The Alien Species Regulation
(1143/2014/EU),3° still has gaps with regard to harmonisation
across member States on listed invasive alien species. In the
event that any of these species are identified as potentially
jeopardizing indigenous ecosystems, their inclusion in a
comprehensive EU-level roster of species should be warranted.
Prior to granting official authorization for their cultivation, it is
imperative that an expert committee undertakes a thorough
evaluation of the prospective environmental ramifications
associated with non-native species and the introduction of
species previously absent from local ecosystems. This
evaluation process should be mandatory before companies
receive legal or financial support.

GENETIC MODIFICATION, HYBRIDISATION AND

SELECTIVE BREEDING

Crossbreeding or hybridisation of seaweed species in the
aquaculture industry requires further in-depth research and
strict regulation. Currently, there are no specific rules or
guidelines governing crossbreeding practices in the EU to
safeguard native species and prevent the introduction of
GMOs. The Nagoya Protocol (511/2014) regulates species
usage, however, this regulation still needs to be fully
developed, as clarification is needed with regards to the
situation of cultivated genera and the protection of genetic
resources.

Cultivating genetically modified seaweed may be subject to
stringent regulations in Europe, guided by regulations such as
Directive 2001/18/EC and Regulation (EC) No. 1829/2003.
These regulations oversee the intentional release of GMOs into
the environment and the commercialisation of GMO products.
Utilising genetically modified seaweed for cultivation purposes
may necessitate comprehensive risk assessments, extensive
monitoring, and specific permissions from national authorities
or the European Food Safety Authority (EFSA).

The hybridisation and selective breeding of seaweed for
cultivation represents a "softer" approach with promising
potential to enhance yields and bolster resilience against the

challenges posed by climate change. By carefully
crossbreeding and selecting seaweed varieties that exhibit
desirable traits such as faster growth rates, increased disease
resistance, and improved nutrient utilization, researchers can
create hybrids that are better suited for evolving
environmental conditions. This strategic manipulation of
genetic diversity aims to harness the natural adaptive abilities
of seaweed, enabling it to thrive in changing oceanic
environments. As a result, this approach not only boosts
productivity but also contributes to the sustainable
management of marine resources, offering a path towards
securing our coastal ecosystems in the face of climate
uncertainties.

PROCESSING, PRODUCT DEVELOPMENT AND FOOD SAFETY
STANDARDS:

The EU has regulations in place to ensure the safety, quality,
and traceability of seaweed products during processing and
manufacturing stages. These regulations encompass food
safety standards under the General Food Law and Novel Food
Regulation, hygiene requirements under the Regulation on
Food Hygiene, and good manufacturing practices.

The EU Novel Food Regulation is a regulatory framework that
governs the authorization and safety assessment of novel
foods within the European Union market. Novel foods are
those that were not commonly consumed in the EU prior to
May 15, 1997. This regulation aims to ensure the safety of new
and innovative food products while maintaining consumer
protection and transparency.>

The EU Novel Food Regulation sets out the procedures and
requirements for placing novel foods on the EU market. It
mandates that any novel food or food ingredient must
undergo a safety assessment before it can be legally marketed.
The safety assessment evaluates factors such as composition,
nutritional value, potential allergenicity, and any potential risks
to consumer health.

The EFSA plays a crucial role in this process by providing
scientific opinions on the safety of novel foods. These opinions
help inform the decision-making process for authorizing the
novel food. If a novel food receives a positive safety
assessment and is authorized under the Novel Food
Regulation, it can be legally marketed within the EU. The
regulation also includes provisions for labelling and traceability
of novel foods to ensure consumer awareness and facilitate
food safety monitoring.

FOOD AND FEED

In many legal and standardisation processes, food and feed
come together and the same documentation applies to both
sectors. In fact, 2003 EU along with many international
institutions, developed strategies to implement cross-sectoral
collaboration to implement the One Health concept that
recognises that human health is tightly connected to the health
of animals and the environment, for example that animal feed,
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human food, animal and human health, and environmental
contamination are closely linked.#'

Given that in the EU, the consumption of algae as food was not
significant before 1997,37 only a few species are considered
traditional foods. Most species are considered novel foods and
have to be authorised in accordance with the relevant
Regulation (Regulation (EU) 2015/2283), regardless of whether
they are being used as foods or food additives. This is often
considered one of the main regulatory barriers for new
producers since only a small number of species is currently
authorised.>? The authorisation process, managed by the EFSA
can last several years and the average cost is between 50,000
and 200,000 euros.*®

HEAVY METALS

Commission Recommendation (EU) 2018/464 encourages EU
Member States to monitor the presence of arsenic, cadmium,
lead, and mercury in seaweed, halophytes, and products
containing seaweed. Recommendation 2018/464 does not
indicate specific regulatory thresholds for seaweed that
Member States should adopt. The Recommendation observes
that maximum allowable limits for lead, cadmium, and
mercury have already been established for various foodstuffs,
including some seafood, by Commission Regulation (EC) No.
1881/2006 in 2006.

The European Union's regulatory framework currently lacks a
clear differentiation between harmless organic arsenic and
toxic inorganic arsenic levels in seaweed. This oversight not
only poses a substantial challenge for producers of seaweed-
based products but also places consumers at potential health
risks.

Organic arsenic, which naturally occurs in various marine
organisms, is deemed safe for consumption. In contrast,
inorganic arsenic is highly toxic, carrying severe health
concerns. The EFSA offers guidance on maximum allowable
levels of inorganic arsenic in various food items,'” which
indirectly influences the regulation of arsenic in seaweed-
based products.

The absence of specific regulations addressing this
differentiation creates the inadvertent risk of consumers
consuming seaweed products with elevated inorganic arsenic
levels, thereby undermining efforts to ensure their safety.
Furthermore, this ambiguity poses a significant challenge for
producers, making it difficult for them to guarantee that their
products meet safety requirements. This situation can lead to
compliance issues and potential reputational damage for
producers.

As the demand for seaweed-based products continues to rise,
establishing a clear regulatory distinction is imperative to
safeguard public health, protect consumer interests, and
provide producers with the necessary guidelines to ensure
product safety and compliance with EU standards.

France was the first European country to establish a specific
regulation concerning the use of seaweeds for human
consumption as non-traditional food substances. Twenty-one
species of macroalgae and three species of microalgae are
authorized as vegetables and condiments by French
authorities. These authorities have implemented permissible
thresholds for heavy metals in authorized species.

Table 1: France's Legal limit for heavy metals in seaweed

France's Legal Limits for Heavy Metals in Seaweed
Heavy metal Maximum level (mg/kg dry
weight)
Inorganic Arsenic (As) 3.0
Cadmium (Cd) 0.5%2
Mercury (Hg) 0.1
Lead (Pb) 5.0
Tin (Sn) 5.0
FEED ADDITIVES

The approved input substances for animal feed within the
European Union, encompassing algae meals, algae oil, and
extracts, are specified in Commission Regulation 68/2013. The
permissible thresholds for harmful contaminants in animal
feed are outlined in Directive 2002/32/EC. In the context of
macroalgae-based feed materials, specific maximum limits
have been established in the above directive. Additionally, if
requested, the feed operator is obligated to demonstrate that
the inorganic arsenic content is less than 2 mg/kg. As for lead,
cadmium, and mercury, the maximum allowable levels in feed
materials in general are 10 mg/kg, 1 mg/kg, and 0.1 mg/kg,
respectively, as per Directive 2002/32/EC.#° EU regulatory
requirements for the use of macroalgae in feed have been fully
described in the Interreg GRASS project and products.>

COSMETICS

Regulation 1223/2009/EC on cosmetic products contains the
basic EU rules on cosmetics, the regulations have been
described in detail by Lahteenmaki-Uutela at al. (2021). A
centralized procedure exists for the notification of all cosmetic
products intended for the EU market. Manufacturers and
importers are required to submit notifications through the EU
portal known as the Cosmetic Products Notification Portal
(CPNP). Their legal obligations encompass conducting safety
assessments, maintaining comprehensive product
information files (PIF), and promptly reporting any significant
adverse effects. Within this framework, there are definitive lists
categorizing ingredients as acceptable, restricted, or
prohibited. For comprehensive details on these regulations,
the EU's Cosmetic Ingredient database, Coslng (accessible at
https://ec.europa.eu/growth/tools-
databases/cosing/index.cfm), serves as a valuable resource.
Furthermore, guidelines for defining natural and organic
cosmetic ingredients are provided by ISO 16128-1:2016, while
ISO 16128-2:2017 outlines quality criteria for both ingredients
and finished products in this domain. By adhering to these
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protocols, manufacturers and importers ensure compliance
with EU cosmetic product regulations while aiming to meet
consumer expectations and safety standards. It is worth noting
that laws around misleading customers are far less stringent in
a B2Bscenario and in B2B marketing. Unlike legislation relating
to sales and marketing to consumers, it does not prohibit other
commercial practices which may mislead by act of omission.

The International Nomenclature of Cosmetic Ingredients (INCI)
names are systematic names internationally recognised to
identify cosmetic ingredients. They are developed by the INC
and published by the PCPC in the International Cosmetic
Ingredient Dictionary and Handbook, available electronically as
INCI.>' There are many benefits to a uniform system of labelling
names for cosmetic ingredients. INCI names provide a
standardised and systemic name for cosmetic ingredients
allowing dermatologists, formulation scientists and cosmetic
companies a reliable method to track the ingredients they are
using. INCI names are generally required by all companies
buying cosmetic ingredients. An INCI name for a cosmetic
ingredient does not imply that the substance is safe for use as
a cosmetic ingredient, nor does it indicate that its use as a
cosmetic ingredient complies with the laws and regulations of
any country. INCI names do not imply standards or grades of
purity.*® INCI registration will be required before marketing
SeaMark products to the cosmetic market. In a similar vein, it's
important to note that ISO standards do not possess the
authority of laws. However, when a business chooses to adopt
an ISO standard and incorporates it into product labelling, it
establishes a binding agreement between the seller and the
consumer.

HEALTH CLAIMS

EU regulatory requirements for nutrition and health claims
have been fully described in the Interreg GRASS project>* and
by Lahteenmaki-Uutela at al. (2021).%° All nutrition and health
claims made in commercial communications, including among
other things generic advertising of food and promotional
campaigns, must be supported by an authorisation from the
EU. Nutritional claims, such as mineral or dietary fibre
contribution may be available to a number of SeaMark
products as will iodine health claims relating to thyroid
function. Nutrition claims follow Commission Regulation (EC)
No 1924/2006. Health claims, linking food and health, are
harmonized under EU regulation, listed in Commission
Regulation (EU) No 432/2012 and Commission Regulation (EU)
No 957/2010“° The EU requirements for health claims are
demanding, and communicating preliminary evidence to
consumers is not possible. In the US, for example, in addition
to authorised health claims based on significant scientific
agreement, ‘qualified’ health claims are allowed that are
supported by a less demanding level of scientific evidence.
Obtaining approval for health claims within the EU is a
demanding process that places a substantial burden on
business owners in terms of time and resources. To date, two
health claims have been applied for macroalgae based on
Lithothamiion coralloids and seaweed fibres, which were both

not authorised by the EFSA due to insufficient substantiation
of claims. Hence, a simpler marketing approach for
macroalgae health foods and health-boosting dietary
supplements involves focusing solely on nutritional claims.

CERTIFICATIONS

The SeaMark products are eligible for specific certification
schemes which will help support market acceptance, provide
transparency and consumer confidence, and prove quality and
safety, while demonstrating a commitment to meeting the
expectations of specific consumer groups. This can lead to
increased consumer trust and loyalty, potentially driving
higher sales and market success. Kosher or halal certifications
and compliance to their rules can be of similar economic
advantage to macroalgae producers. Several Kosher
certification agencies exist. Halal certification is country-
related. Other types of certification include the Aquaculture
Stewardship Council's (ASC) Seaweed Standard and the UK Soil
Association’s organic standards for seaweed.

The EU Regulation 1169/2011 requires the European
Commission to set out rules for the voluntary labelling of foods
as “suitable for vegans” and/or “suitable for vegetarians.”
Vegan and Vegetarian Certification are available through the
European Vegetarian Union (EVU) (https://www.euroveg.eu/
consulted on 13/04/2021). Additionally, Gluten Free
Certification, such as by The Gluten-Free Certification
Organisation (GFCO) is a program of the Gluten Intolerance
Group (GIG). Unlike other certifications which only audit
record-keeping, GFCO reviews the manufacturer's products
and ingredients, and individually tailors testing requirements
based on risk. Lastly, the European Union has an organic
certification scheme that covers various agricultural products,
including seaweed. The EU Organic Certification ensures that
products meet certain standards and regulations for organic
production, handling, and labelling.

FLAGSHIP PRODUCTS

BETA-GLUCAN

Beta-glucans from yeast®> and Paramylon beta-glucan from
Euglena gracilis have novel food status.®® Beta-glucan from S.
Latissima does not hold novel foods approval, therefore an
application to the EFSA will be required before these products
can be sold in the EU and UK. Several macroalgae species are
used as nutraceutical extracts and food supplements. In the
General Food Law, food supplements are considered as
foodstuff and their maximum levels of toxic contaminants are
controlled by the Commission Regulation (EC) No. 1881/2006.
Many food supplements are considered novel foods and
require an authorisation by the EFSA. Commission Regulation
(EU) 2017/2470 contains a list of authorised novel foods
including authorised food supplements. As of the present, the
inclusion of novel food products derived from macroalgae is
limited, with only two instances of acceptance recorded:
fucoidan extracts sourced from Fucus vesiculosus and Undaria
pinnatifida. These approvals pertain specifically to their

SeaMark: Seaweed-based Market Applications | www.seamark.eu

Month 2023 | Deliverable 10.3 | SeaMark

1



Co-tunded by

SeaMark Deliverable 10.3: Assessment of EU regulatory landscape in global context

utilization in food supplements.®® Therefore, again here beta-
glucan would need to be approved for use in food
supplements if used in nutraceuticals.

“GREEN” ALGINATE

Across historical contexts, macroalgae have found
multifaceted applications as agents for thickening and gelling
in the compositional design of additives within a broad
spectrum of industries, spanning the domains of food,
cosmetics, and nutraceuticals. In the EU, the management of
food additives is subject to stringent oversight under
Regulation (EC) No. 1333/2008. This comprehensive regulatory
framework includes a catalogue of authorized food additives,
which notably encompasses those derived from macroalgae,
identified by alphanumeric codes ranging from E400 to E407a.
The specific origin, composition, and usage of these accepted
additives are further detailed in Commission Regulation (EU)
No. 231/2012. The Interreg GRASS project provides a
comprehensive description of the EU regulatory requirements
for food additives.>* In 2022 the EFSA recommended that the
limits for some of the impurities of toxic elements for additives
be revised, specifically E406 (agar).’® Under these regulations,
alginates derived from S. latissima, particularly E401 to E404.
Alginic acid from brown seaweeds (Phaeophycea), are accepted
as permissible additives. These regulations ensure that the
usage of macroalgae-derived additives in food products
complies with safety and quality standards set by the EU.

CO-FERMENTED PIG FEED

The authorized feedstock components within the EU,
encompassing algal meals, algae-derived oils, and extracts, are
delineated in Commission Regulation 68/2013. EU regulatory
requirements for the use of macroalgae in feed have been fully
described in the Interreg GRASS project and products.>* The
maximum level of arsenic in macroalgae feed materials, 40
mg/kg for macroalgae meal and macroalgae-derived feed
materials for livestock.37:40

MARKETING AND LABELLING REGULATIONS

Seaweed products marketed within the EU for both feed and
food must comply with EU regulations on product labelling and
advertising. These have been fully described in the Interreg
GRASS project report on the algae product regulatory
landscape, and by the Multi-Str3am project report.304454 These
regulations aim to provide consumers with accurate and
transparent information about the product's origin,
composition, nutritional content and potential allergens such
as in the EU Food Information to Consumers Regulation (EU)
No. 1169/2011.

Additionally, specific claims related to health benefits, organic
certification and sustainability must be supported by scientific
evidence and comply with EU regulations on nutrition and
health claims. According to Regulation (EC) No. 1924/2006, only
claims that are on the list of permitted nutrition claims or
authorised health claims may be used. Being limited to these

specific health claims is a major obstacle in terms of marketing
the product, especially within the EU.

The EU Cosmetics Regulation also includes a set of strict rules
for labelling, which must be present on the product container,
packaging, or, if not possible given space restrictions, in an
enclosed leaflet. This EU Cosmetics Regulation also sets the
principles for claims that manufacturers can make on their
packaging.

GREENWASHING AND MISLEADING INFORMATION
Greenwashing and net-zero carbon claims have come under
scrutiny in recent years, leading the European Commission to
propose a new Green Claims Directive on 22nd March 2023.3?
According to the proposed rules, companies will be required to
substantiate their environmental claims using life cycle
assessments and provide transparent and honest
communication with consumers. Phrases like 'net zero',
'‘carbon neutral’, and ‘eco-friendly’ would be banned in
advertisements and packaging labels unless they can be
verified with relevant and credible data.

EU ECOLABEL

In the EU, products and services that demonstrate a reduced
environmental impact across their entire lifecycle can be
labelled with the EU Ecolabel. This label is aimed at consumers,
but its use is voluntary, and its adoption appears to have
slowed down in recent years.?'

POLICY INSTRUMENTS AND SUPPORT MEASURES

The EU has implemented policy instruments and support
measures to promote the development and growth of the
macroalgae industry. These include research and innovation
funding programs, such as Horizon Europe, that support
projects focused on seaweed cultivation techniques, product
development, and process optimisation. Furthermore,
regional and national authorities within the EU provide support
through grants, subsidies, and capacity-building initiatives
aimed at fostering innovation, knowledge transfer, and market
development in the macroalgae sector.

While the EU regulatory landscape for macroalgae is evolving,
challenges persist in terms of regulatory fragmentation, lack of
harmonisation, and the need for clearer guidelines and
standards. Streamlining regulations, aligning practices across
member states and fostering dialogue between industry
stakeholders and policymakers are crucial for removing
regulatory barriers, promoting innovation, and accelerating
the growth of the European algae industry.
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COMPARATIVE PERSPECTIVE

REGULATORY LANDSCAPE IN NON-EU COUNTRIES

To provide a comprehensive assessment of the global
regulatory landscape concerning macroalgae, it is crucial to
compare the European situation with that of non-EU countries.
This comparison covers cultivation, processing, marketing and
policy instruments. Several countries outside the EU have
developed specific regulations and frameworks to facilitate the
growth of their macroalgae industries. Adopting similar
regulations and frameworks may be beneficial to the growth of
the European macroalgae sector and accelerate upscaling to
meet production and climate targets by 2030.

UNITED STATES

In 2020, the United States government published the Federal
Activities Report on the Bioeconomy: Algae, which provided a
comprehensive overview of the regulatory oversight governing
the cultivation, application, utilisation, and production of algal
biomass.*¢ This report highlights the involvement of four major
federal agencies responsible for overseeing the algae industry:
the U.S. Environmental Protection Agency (EPA), Food and
Drug Administration (FDA), U.S. Department of Agriculture
(USDA), and the Department of Commerce (DOC) along with
the National Oceanic and Atmospheric Administration (NOAA)
Fisheries.

SEAWEED CULTIVATION AND HARVESTING

Despite the existence of a well-defined regulatory framework,
establishing algae farms remains a complex endeavour,
particularly in coastal states. The process involves navigating
through permitting requirements from various agencies,
leading to cumbersome paperwork. However, to address this
issue, in 2020, Sea Grant published a report that inventoried
state laws impacting commercial seaweed aquaculture.®
Similarly, in 2021, NOAAreleased a report focusing on seaweed
aquaculture leasing and permitting requirements on a state-
by-state basis, providing valuable insights into the current
situation. 4’

Some states, such as Maine, have implemented special limited-
purpose permits to support new seaweed and shellfish
farmers. These permits allow for a one-year lease on a 400-
square-foot site, and around 750 such sites are currently
operational.  This  approach  facilitates  small-scale
experimentation and risk limitation, fostering growth in the
state's aquaculture industry. The hope is that more states will
adopt similar small-scale permit systems to encourage the
entry of aspiring farmers. Thanks to these reports and efforts,
the U.S. seaweed farming industry has experienced significant
growth in recent years, with numerous farms operational in
waters across New England, the Pacific Northwest, and Alaska.

PROCESSING, PRODUCT DEVELOPMENT AND FOOD

SAFETY

In general, depending on how a food product is handled,
processed, and distributed, different regulatory agencies may
require permits, registration, or authorization to operate.

FOOD AND FEED

Besides licensing, an additional challenge lies in the current
regulatory status of seaweed by the FDA, which does not
classify it as a food, seafood, nor vegetable. Instead, seaweed
is categorised as a spice due to its historical consumption as a
dried product in small quantities. With respect to the sale of
seaweed in its whole form as a food product, there are no
federal regulations or guidance. All facilities that manufacture,
process, package, and/or store processed food and beverages
in the US must register with the FDA. The FDA current
regulations are helpful to seaweed aquaculture operations
seeking to sell their product for use as a food additive, but they
do not apply to the sale of seaweed in its whole form. States
have the authority to fill this regulatory gap. However, states
often rely on federal frameworks when developing their own
laws and regulations related to food safety. These frameworks
are either treating seaweed as a General Food Product under
the 21 CFR part 117,'2 as a seafood under the Seafood Hazard
Analysis Critical Control Point (HACCP) or as a plant under the
Product Safety Rule.3* Without federal guidance, states are
independently developing regulatory programs to address the
needs of the emerging industry in their states. Rooted in this
uncertainty is the decision agencies must make regarding
whether to regulate seaweed as a seafood (like fish or shellfish)
or as a plant. This decision has regulatory implications, as it
may affect which governmental entity regulates the seaweed
product. A full description of these frameworks and
implications has been described by Janasie (2023).34

In the United States, products derived from seaweed are
typically regarded as GRAS (generally recognised as safe),
meaning they do not require pre-market authorisation.
However, the FDA retains the authority to take regulatory
action if it deems a product to be unsafe. As outlined in
sections 201(s) and 409 of the Federal Food, Drug, and
Cosmetic Act (the Act),? any substance intentionally added to
food is considered a food additive and is subject to pre-market
review and approval by the FDA, unless it is generally
recognised, among qualified experts, as being safe for its
intended use or is exempt from the definition of a food
additive.%® GRAS status is essential for all food ingredient
products and nutraceuticals before they can be sold in the US.
The GRAS classification means that SeaMark products such as
beta-glucan can be sold in the US, but not yet in Europe.

FEED ADDITIVES

In the United States, the FDA is responsible for regulating
animal feed and pet food. To be approved for use as a feed
additive, products must be shown to be safe not only for farm
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animals to consume but also for humans to eat animals that
consumed the feed.

HEAVY METALS

At the federal level, all food for human consumption is subject
to the Federal Food, Drug, and Cosmetic Act (FDCA).®° The U.S.
Food & Drug Administration (FDA) administers the FDCA and
sets levels for the maximum amount of contaminants (arsenic,
cadmium, lead, and mercury) in food (general) and bottled
water.3® The FDA currently regulates iodine levels in kelp only
when that kelp is used in food additives.? The rule only applies
to dehydrated, ground products prepared from Macrocystis
pyrifera, Laminaria digitata, Laminaria saccharina, and Laminaria
cloustoni, and the agency has prescribed its legal thresholds in
this context by reference to the age and physiological state of
consumers targeted by the product’s labelling.

COSMETICS

The Federal Food, Drug and Cosmetics Act contains the basic
U.S. rules on cosmetics. Furthermore, it lays down the criteria
for the justification of claims used in cosmetics marketing
stating that it is not possible to claim any therapeutic actions.
In addition, the Modernization of Cosmetics Regulation Act of
2022 (MoCRA)' is a significant piece of legislation aimed at
updating and enhancing the regulation of cosmetics in the U.S.
This act addresses the need for a more robust and science-
based regulatory framework to ensure the safety and efficacy
of cosmetic products. Among other provisions, MoCRA added
section 607 to the Federal Food, Drug, and Cosmetic Act (FFDC
Act), establishing requirements for cosmetic product facility
registration and product listing. Section 607(a) of the FFDC Act
requires every person who owns or operates a facility that
“engages in the manufacturing or processing of a cosmetic
product for distribution in the United States” to register each
facility with FDA. Section 607(c) of the FFDC Act requires that
for each cosmetic product, the responsible person must
submit to FDA “a cosmetic product listing.”® Existing products
and facilities will have to be registered by December 29, 2023.
After this date, new facilities must be registered within 60 days
after first engaging in activity and new cosmetics products
must be registered within 120 days after marketing in the US.
Biennial updates are required for facility registration and
annual updates for product listing. Meaning for the beta-
glucan produced in SeaMark a registration will be necessary.

MARKETING AND LABELING

Packaged food must be labelled in accordance with the Federal
Food, Drug and Cosmetics Act, the Federal Fair Packaging and
Labelling Act, and the Uniform Packaging and Labelling
Regulation.

For any cosmeceutical products specific labelling has been
updated by the MoCRA regulation.

Most recently in 2023, the first patent has been approved for
seaweed-blended bread flour in the US. Sea & Flour, which

integrates seaweed into the commercial baking process -
thereby increasing protein content and lowering sodium
compared to standard breads - was awarded the patent which
will help to bring seaweed into mainstream consumption in
everyday products, further justifying the upscaling of
production.

POLICY INSTRUMENTS AND SUPPORT MEASURES

In the USA, certain states like Maine and California have
introduced specific incentives to promote the algae industry.
For example, the California Energy Commission offers grants
and tax incentives to algae-based biofuel companies to
encourage the development and commercialisation of
renewable energy from algae. Additionally, ARPA-E has $25
million in funding for the MARINER program, which focuses on
expanding the use of macroalgae as a renewable feedstock for
biofuel and energy production. The program aims to enhance
macroalgae yield and expand into offshore environments,
potentially producing up to 2% of U.S. primary energy
consumption by 2050.

Despite seaweed being recognised as generally safe,
numerous regulatory barriers continue to impede the growth
of the seaweed industry in the US. Nonetheless, there is a
strong drive to address these challenges, evident in the recent
reports published by NOAA and Connecticut Sea Grant.
Additionally, initiatives such as those by GreenWave, which
focuses on developing practicality in seaweed farming and
best practices for regulating seaweed as human food, as
supported by Connecticut Sea Grant, are striving to overcome
these obstacles.

ASIA

From the 1950s to the mid-2010s, the Chinese national and
provincial governments have consistently promoted the
development of the seaweed industry through various means,
such as policies, financial support, funding initiatives,
designated onshore and offshore farming areas and access to
freshwater resources. Asian countries, in general, have
demonstrated a greater level of government support through
subsidies and regulations for the advancement of their
seaweed sectors.

SEAWEED CULTIVATION AND HARVESTING

One key factor contributing to industrial development in Asia
is the acknowledgement and implementation of hybridisation
and crossbreeding practices. For example, in China, the
crossbreeding of Saccharina japonica has been extensively
utilised in cultivation due to its relative immunity to inbreeding
depression, which arises from a reduction in genetic variability.

The rapid growth of the kelp aquaculture industry has been
facilitated by advancements in seedling-rearing and "autumn
sporeling-rearing" technologies in Asia. Korea's involvement in
the International Union for the Protection of New Varieties of
Plants (UPQOV) began in 2002, and in 2012, the plant variety
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protection system was extended to include seaweeds,
providing legal recognition and intellectual property rights for
new plant varieties in 74 countries. Subsequently, the Korean
government initiated the certification of seaweed varieties in
2012.

The production of novel kelp varieties has been made possible
through the development of innovative culture techniques,
significantly reducing time, cost, and labour intensity
compared to conventional breeding methods. As a result, this
kelp species has become the primary commercial seaweed
crop in China, covering over 40,000 hectares and boasting an
annual production of approximately one million tons in dry
weight.

In China, the Aquaculture Disaster Insurance (ADI) scheme was
introduced in 2007 to safeguard sea farmers from natural
disasters, reducing investment risks associated with seaweed
farming. The implementation of ADI has encouraged seaweed
farmers to promptly report disease outbreaks and remove
damaged infrastructure. Consequently, the government has
gained a more accurate understanding of the economic
damage caused by such outbreaks, leading to increased
funding for research and development in disease identification
and management. This has accelerated the development of
eco-friendly treatment methods for algal diseases as seaweed
farmers receive more information and tailored solutions.

PROCESSING, PRODUCT DEVELOPMENT AND FOOD
SAFETY

In both China and Japan, regulations pertaining to seaweed
processing exhibit a lesser degree of stringency when
compared to the EU or the U.S.

In Japan, the Ministry of Health, Labour, and Welfare (MHLW)
oversees foods for special health uses (FOSHU), which includes
products derived from seaweed. Seaweed-based products
meeting FOSHU standards are permitted to claim specific
health benefits on their packaging and advertising. In addition,
the Japan Fisheries Agency (JFA) regulates seaweed cultivation,
providing guidelines for sustainable practices encompassing
cultivation, harvesting, and environmental protection.

HEAVY METALS

Japan’'s Ministry of Health, Labour, and Welfare oversees the
standards for heavy metals in food and food additives.®® The
only food the NSGLC found in its review with a heavy metal
standard is rice: the legal limit for cadmium in rice is 0.4 ppm.

COSMETICS

In Japan, cosmetic products are regulated under the
Pharmaceutical and Medical Devices Law (PMDL) by the
Ministry of Health, Labour, and Welfare serving as the relevant
authority. In China, three major authorities oversee regulations
related to cosmetic products: the State Administration for
Market Regulation (SAMR), the National Medical Products

Administration (NMPA), and the General Administration of
Customs (GAC).

POLICY INSTRUMENTS AND SUPPORT MEASURES
Asian countries like China and Indonesia have implemented
market development programs to stimulate the growth of the
algae industry. For instance, the Chinese government has
initiated marketing campaigns to raise awareness about the
nutritional and environmental benefits of algae-based
products, encouraging greater consumer acceptance and
market penetration. Similarly, Indonesia has implemented
programs to promote the export of algae-derived products to
international markets, thereby expanding the global reach of
their algae industry. The Japanese government's Ministry of
Education, Culture, Sports, Science and Technology (MEXT) has
provided substantial funding to universities and research
institutions for conducting studies on algae cultivation
techniques, genetic improvement, and novel product
development. Similarly, South Korea's Ministry of Oceans and
Fisheries (MOF) has established research grants to support
research projects focused on sustainable seaweed cultivation
and biotechnology.

The aquaculture industry in Asia has experienced substantial
growth, largely attributed to strong government involvement
and support. However, it is noteworthy that regulations
concerning seaweed processing in this region exhibit a lower
level of stringency compared to the European Union or the
United States. As a consequence, a larger number of farmers
have been able to enter the industry, resulting in increased
seaweed biomass production. Nevertheless, this
comparatively relaxed regulatory environment may have
implications for the long-term economic potential of Asian
seaweeds, particularly when targeting European or American
markets. The global demand for sustainable and organic
products is on the rise among consumers in these regions.
Consequently, the less stringent regulatory practices in Asia
may pose challenges when attempting to meet the high
standards and preferences of these discerning markets in the
future. To maintain competitiveness and capitalise on growing
demand, it would be prudent for Asian seaweed producers to
consider aligning their practices with sustainable and organic
requirements embraced by European and American
consumers.
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IDENTIFICATION OF KEY DIFFERENCES AND COMPETITIVE
ADVANTAGE

Key action points should be considered at policy level:

1. Develop custom licensing procedures to
facilitate new entrants to the industry

2. Develop subsidies under the Common
Agricultural Policy (CAP) or similar program to
support new farmers

3. Push through EFSA approval of more algae
species, including food and feed additives

4. Develop standardised frameworks to monitor
and quantify environmental impacts and justify
subsidies

5. Develop support measures and industry
catalysts in the form of advertising/awareness
campaigns, diverse educational programmes
and decentralised infrastructure

6. Facilitate capacity-building activities in and
between national governmental bodies to co-
develop common processes and transfer basic
knowledge between institutions, ensuring
cross-institutional compatibility and monitoring

Through the comparative perspective, several key differences
in regulatory frameworks between the EU and non-EU
countries can be identified. These differences may confer a
competitive advantage to certain regions or provide insights
into best practices for the European algae industry. Some key
aspects to consider include:

e Licensing and permits: The U.S. is similar to the EU
when it comes to licensing procedures and
regulations for seaweed cultivation and harvesting,
which are also fragmented and regulated by various
agencies. However, a big difference in the licensing
and regulation for farming in the U.S. is the very active
engagement from a select few agencies pushing
change and establishing clear roadmaps even though
fragmentation exists, thereby making it easier for
farmers to enter the industry. Due to less stringent
licensing regulations and high governmental support
in the form of subsidies, the Asian market currently is
still the dominant player in the algae industry.

e Novel food regulations: The EU Novel Food
Regulation imposes stringent requirements for
introducing new seaweed-based ingredients and
novel food products, potentially creating barriers to
innovation and market access compared to non-EU
countries with less stringent regulations. The question

is then whether the origin and quality standards of the
imported product can be guaranteed, especially in
changing  environmental  conditions.  Stricter
regulations and quality demands from the market
value chain could reduce the likelihood of importing
much seaweed from low-cost countries, as European
businesses must be sure of the quality of the raw
material. The expectation in Europe is that more
regulation on safety and environment will be
implemented, which will require more robust and/or
standardised sampling and testing procedures to
guarantee safety and quality.

e Cosmetic regulation: The centralized and evidence-
based procedural approach, coupled with unhindered
product mobility among EU member states,
establishes a definitive regulatory framework
conducive to cosmetics enterprises. The EU's
regulatory competence in the cosmetics domain is
meticulously delineated, earning Europe the
appellation of an "unchallenged regulatory authority."
Other nations frequently emulate the EU's inventory
and regulations in this sphere.566

¢ Environmental regulations: Non-EU countries may
have well-defined environmental impact assessment
procedures and guidelines for sustainable seaweed
cultivation, offering a competitive advantage in terms
of traceability, environmental stewardship and eco-
certifications. These in turn benefit companies’
Environmental, Social and Governance (ESG) and
Corporate Social Responsibility (CSR) obligations.

e Support measures: In Asia, countries like Japan and
South Korea have allocated significant research
funding to support algae-related research and
development. These incentives help to create a
conducive environment for algae entrepreneurs and
foster industry growth. These tailored support
measures provide Asia and the USA with a competitive
advantage in the algae industry, fostering innovation,
economic growth, and market expansion. The EU,
while also offering support, may need to consider
similar targeted initiatives to remain competitive in
the global algae market and stimulate sufficient social
awareness and acceptance to drive demand, since
macroalgae is not as well established in Europe as a
traditional food as in Asia.

Understanding these key differences and competitive
advantages can inform policy discussions within the EU and
help to identify areas for regulatory improvement,
harmonisation, and collaboration. It can also facilitate
knowledge exchange between the EU and non-EU countries to
foster innovation, create market opportunities, and enhance
the competitiveness of the European algae industry on a global
scale.
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KEY REGULATORY HURDLES

The key hurdles in EU today concern seaweed cultivation and
market entry. In numerous countries, the lack of coordinated
planning among agencies and authorities leads to decisions
being made based on individual departmental responsibilities.
This complexity is exacerbated in certain countries (e.g., Italy,
Israel, Cyprus) where the involved agencies are not specifically
dedicated to aquaculture but have broader mandates, such as
food production, resulting in a wider range of competencies
and experiences but lacking adequate expertise in
aquaculture.*

Within the European Union, concerns regarding licensing,
regulation, and the protracted duration required to obtain
permissions have been recognised since at least 2009.36 A
major contributing factor is the involvement of multiple
agencies, causing ambiguity over their respective
responsibilities. Legislative frameworks related to aquaculture
are often fragmented and dispersed, making information
challenging to locate, available in various formats and
frequently accessible only in the national language of the
respective country. Consequently, aquaculture producers face
significant difficulties in comprehending and navigating
complicated and unclear regulations, leading to increased time
and financial resources spent on identifying applicable rules
and ensuring compliance.'®

A survey conducted by Gjertsen et al. (2020) among coastal
planners in Norway revealed that 85% of municipalities
expressed unsatisfactory knowledge regarding algae farming.
Although authorities may not necessitate a high level of
expertise in specific species and production systems, they do
require a basic understanding of relevant subject areas to
make informed decisions regarding aquaculture development.
Consequently, the lack of planning competence, as discussed
by Gjertsen et al., represents a significant barrier to the
emergence and growth of the aquaculture industry.

The European seaweed aquaculture industry has the potential
to achieve significant growth if farms become more accessible
and supported with subsidies, as observed in Asian countries.
The ease of establishing farms and the availability of financial
support significantly contribute to the industry's growth and
competitive position in the market. Currently, the lack of high
biomass volumes is the main hurdle to producing European
seaweed products at an industrial scale. In the same way that
agriculture and energy subsidies were a mechanism devised in
the post-war period to guarantee energy and food security, the
mix of European subsidies should be reviewed and
redistributed to divest from harmful industries such as oil, gas
or beef, and transferred to climate-positive industries such as
renewable energy and low-trophic aquaculture, which are
comparatively cheaper and contribute more not only to
energy- and food security, but crucially to job-, nutrition- and
climate security.

Finally, market entry barriers - especially related to the Novel
Food regulation - must be urgently addressed and alleviated
at the European level to allow the industry to gain rapid
traction by 2030. This goes hand-in-hand with environmental
monitoring and safety testing, as well as rolling out measures
to reduce unwanted contaminants. These aspects can be
streamlined by applying stricter regulations on upstream
causes of contamination, such as agricultural run-off, oil
spillages and removal of munitions from potential cultivation
sites.

BETA-GLUCANS: REGULATORY CHALLENGES AND MARKET
OPPORTUNITIES

Beta-glucans, bioactive compounds found in macroalgae, hold
substantial  market  potential in  pharmaceuticals,
nutraceuticals, and functional foods industries. However,
exploiting this potential faces several regulatory challenges.
While beta-glucans from oats, yeast, mushrooms, and Euglena
have obtained EFSA novel foods approval and US GRAS status,
seaweed-derived  beta-glucans lack such approvals.
Consequently, comprehensive regulatory dossiers must be
prepared for both U.S. GRAS and EFSA to facilitate market
entry.

The EFSA novel foods approval process is both cost-intensive
(approximately €2-3 million) and time-consuming (usually
spanning 2 years), necessitating careful consideration in
commercialisation plans. The unique properties of laminarin
beta-glucan from kelp offer new market opportunities, yet they
require validation through health claim substantiation trials.
Partner in SeaMark Oceanium (OCE)'s participation in a clinical
trial testing beta-glucan for cognitive decline management
presents the potential to unlock a large market for seaweed-
derived beta-glucan, demanding the completion of an
information file with a product safety evaluation.

Regulatory considerations also extend to specific markets,
such as cosmetic use of beta-glucan. Compliance with the EU
Regulation on cosmetic products (EC No. 1223/2009), EU
REACH (Registration, Evaluation and Authorisation of
Chemicals) (EC No. 1907/2006), Commission Regulation on
claims in cosmetic products (EU No. 655/2013), and relevant
local or national laws is essential for cosmeceutical
applications. Notably, in B2B scenarios, laws concerning
misleading customers are less stringent, allowing for
commercial practices that may mislead through omission.
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Moreover, pursuing international standards like 1ISO 16128 for
natural and organic ingredients and products adds further
complexity to regulatory considerations. In conclusion,
addressing these regulatory challenges is critical for the
successful commercialisation of beta-glucans from seaweed
and unlocking their market potential across multiple industry
sectors.

CO-FERMENTED PIG FEED: REGULATORY CHALLENGES AND
MARKET OPPORTUNITIES

A specific issue addressed by this product is the use of
fermented pig feed to improve animal health without resorting
to antibiotics or zinc. The recent EU regulations (2019/6 and
2019/4) prohibit the routine use of antibiotics in farmed
animals, allowing for metaphylaxis use only in high-risk
situations where no alternative treatments are available.
Consequently, achieving good animal health across the EU
requires avoiding routine antibiotic use and adopting
alternative approaches such as pre- and probiotic functional
feeds, which can be achieved through innovative techniques
such as fermentation.

However, despite the potential benefits, there are limitations
in selling such products within the EU due to restrictions on
making health claims. The regulatory landscape surrounding
seaweed-based ingredients in pig feed poses challenges for
market exploitation. The cost and complexities of registering
and obtaining regulatory approval for a new feed additive can

be considerable, making it particularly challenging for small or
medium-sized enterprises to navigate these expenses. These
regulatory requirements represent significant hurdles for the
successful market penetration of seaweed-based pig feed.

“GREEN” ALGINATE: REGULATORY CHALLENGES AND MARKET
OPPORTUNITIES

Green alginate, a polysaccharide derived from macroalgae,
presents promising potential in diverse industries, including
pharmaceuticals, cosmetics, and food. In Europe, alginate is
classified as a food additive and is assigned an E number.
Despite being added at very low dosages, hydrocolloids such
as alginate are sometimes perceived as "artificial" due to their
intentional extraction from seaweed biomass, leading
consumers to view them as unnatural. In terms of regulatory
barriers, no major obstacles exist since alginate, when used in
food or cosmetics, is considered a food additive (labelled as
E401 to E404) and as alginate from brown seaweed in the
cosmetic industry in China. Notably, alginates have been
approved by the Food and Agriculture Organization (FAO) and
the World Health Organization (WHO) as the safest food
additives, primarily due to their unique properties in food
applications. As such, alginate holds considerable promise for
various industrial applications, with its safety profile well-
established by regulatory authorities.
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The "green” alginate developed in the SeaMark project offers
the competitive advantage of applying a less harsh chemical
process of extraction. This will in turn benefit buyers of the
biomass who are looking to optimise the sustainability and
traceability of their products. This will be backed up by life cycle
assessments of the flagship SeaMark products under Work
Package 9 (Ecosystem Services & Life Cycle Assessment).

Key challenges for the market exploitation of green
alginate from S. /atissima include:

1. Consumer Perception: Addressing the
perception of alginate as "artificial" due to its
extraction from seaweed, which impacts
consumer acceptance.

2. Regulatory Consistency: Ensuring alignment
with regulatory classifications and standards
for alginate across different regions and
industries.

AWARENESS AND
COMMUNICATION

IDENTIFYING TARGET GROUPS AND STAKEHOLDERS

Seaweed products are increasingly gaining popularity in
Northern Europe, not just in Far East gastronomy, but also in
the retail market. They are available as salads (both loose and
packed with various flavours), dried products including snacks,
and innovative multi-ingredient and clean-label products.
Additionally, dietary supplements based on seaweed are
widely accessible and increasingly popular.

Consumer research conducted during the GRASS project
reveals that 26% of consumers in the Baltic Sea Region have
already consumed seaweed, primarily as an ingredient in
sushi. However, only a quarter of consumers (23%) have tried
seaweed in other forms, such as salads, soups and snacks. A
significant portion (34%) of consumers express interest in
trying seaweed food products.”®

Furthermore, more than 30% of consumers in the region
recognise seaweed as having exceptional health properties.
Considering the consumer's growing interest in locally-sourced
products, the market potential for seaweed food products in
the Baltic Sea Region is considerable.”®

To address regulatory bottlenecks effectively, it is essential to
identify key target groups and stakeholders who can influence
regulatory decision-making and support policy changes. These
groups may include:

. National policymakers

. Transnational policymakers

. Industry associations

. Research institutions and academia
. Consumer organisations

RAISING AWARENESS OF REGULATORY BOTTLENECKS

To enhance policy and foster innovation within the European
algae industry, it is imperative to raise awareness about
specific regulatory barriers and their impacts on the industry.
This can be achieved through active engagement with target
groups via workshops, conferences and consultations,
providing a platform for discussion and dissemination of
information concerning regulatory challenges. Facilitating
dialogue and knowledge exchange among policymakers,
industry representatives and research institutions can foster a
better understanding of these hurdles.

Furthermore, it is essential to develop targeted awareness
campaigns aimed at educating stakeholders, including
policymakers, industry professionals and consumers regarding
the regulatory complexities faced by the macroalgae industry.
Utilising diverse communication channels, such as websites,
social media, and industry publications, can help extend the
reach of these campaigns to a broader audience. It is also
beneficial to showcase successful examples of other countries
or regions that have implemented supportive regulatory
frameworks for the macroalgae industry, sharing compelling
case studies and success stories to demonstrate the potential
socioeconomic benefits of alleviating regulatory bottlenecks.

As seen in the EU4Algae initiative, such awareness-raising
efforts have been well-received by members who express a
desire for more regulatory endorsement. Recognising that
regulations and licensing frameworks are rooted in available
scientific evidence, it is essential to regularly review state-of-
the-art information and identify knowledge gaps requiring
attention to support the sustainable development of the
aquaculture sector.*3*° The dynamic nature of aquaculture
and its high level of innovation present challenges in
comprehensive, robust regulation, but it can also be facilitated
by regulatory innovation, such as the introduction of specific
regulation for low-trophic, zero-input aquaculture.*® By
proactively addressing regulatory obstacles and keeping
abreast of advancements in the field, the European algae
industry can create a conducive environment for growth and
progress.
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POLICY RECOMMENDATIONS AND ENGAGEMENT STRATEGIES

REMOVING POLICY BARRIERS

ADDRESSING REGULATORY CHALLENGES AND GAPS

SEAWEED CULTIVATION

To overcome policy barriers and facilitate the market
expansion and upscaling of seaweed products, addressing the
identified regulatory challenges is of paramount importance.
While stringent licensing standards are necessary to ensure
sustainability, quality and safety, the current licensing process
remains a significant barrier to entry. The application process
is lengthy, often exceeding several years, with unclear
pathways and involvement of multiple stakeholders. To aid
seaweed farmers in navigating this process, support and
funding could be provided, building on existing resources such
as the Seaweed for Europe/EU4Algae Licensing Toolkit.
Boosting capacities of local and national authorities may
expedite the process. Implementing a one-stop-shop for
license applications at the national level could streamline the
process, offering efficient and transparent licensing
procedures while considering species-specific impacts.
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PROCESSING, PRODUCT DEVELOPMENT & HEALTH

CLAIM SUBSTANTIATION

The current EFSA novel foods approval process is not only
time-consuming but also imposes a substantial financial
burden, averaging around €2-3 million, with an approximate
two-year duration for completion. To streamline this process
and expedite the introduction of innovative food products to
the market, it is imperative to initiate a thorough review of the
novel foods approval system. Enhancing the capacity of EFSA
to efficiently conduct the necessary tests and approvals is a
crucial step, which could involve allocating dedicated resources
such as a specialized task force. Furthermore, there is a
growing need to include the most common seaweed species in
the list of approved additives, particularly in functional food
and feed sectors, including the rapidly expanding vegan and
alternative protein markets. To gain substantial support, it is
essential to foster collaboration among large companies,
allowing for shared cost management through collaborative
cost management (CCM) approaches and cooperative
structures such as Producer Organisations. Additionally,
exploring public-private partnerships to pool resources could
prove beneficial in navigating the complexities of the novel
foods approval process, ultimately fostering innovation and
market growth.

Key Points - Processing, product development &
health claim

1. EFSA's novel foods approval process is time-
consuming and costly.

2. Avreview of the approval system is crucial to
expedite innovation.

3. Inclusion of common seaweed species in
approved additives needed.

4. Collaboration with large companies for cost
management.

RISK ASSESSMENT, QUALITY CONTROL &

STANDARDISATION

Investing in research and development (R&D) plays a pivotal
role in advancing risk assessment methodologies tailored to
the unique characteristics of macroalgae products. This
strategic investment is not only vital for the industry's growth
but also imperative for safeguarding consumers by ensuring
accurate safety evaluations. The need for such R&D efforts was
underscored during the EU4Algae WG4 meeting held in April
2023, where it was evident that risk assessments in the feed
industry were facing a considerable gap. This gap, particularly
concerning the introduction of new species and usages in the
market, calls for urgent attention. To bridge this gap and set
high safety and sustainability standards, it is proposed that the
EU establish comprehensive measures. These measures
include the development of EU-level standards through a

straightforward yet robust EU certification scheme,
exemplified by the "safe-and-sustainable-by-design" (SSbD)
framework created by the European Commission for
evaluating the safety and sustainability of chemicals and
materials. Furthermore, a broader EU-wide LCA framework for
all seaweeds, or individual seaweed species, is recommended
to comprehensively evaluate their environmental impact. In
addition, to ensure inclusivity and transparency, involving non-
governmental organizations (NGOs) and consumer
associations in the formulation of these standards and
frameworks is essential. This collaborative approach will not
only enhance the credibility of assessments but also foster
trust among consumers and stakeholders alike, paving the way
for a safer and more innovative macroalgae industry.

Key Points- Risk Assessment, quality control &
standardisation

1. R&D crucial for tailored risk assessment of
macroalgae products.

2. Proposal for EU-level standards through SSbD
framework.

3. Recommendation for EU-wide LCA
framework.

4. Involvement of NGOs and consumer
associations for transparency.

GUIDANCE AND COMMUNICATION

To foster the responsible growth of the macroalgae industry, it
is imperative to establish clearer regulatory guidance that
extends beyond cosmetics. Tailored regulations specific to
different sectors, including food, feed, and cosmetics, should
be developed to account for the unique characteristics of
macroalgae and their derivatives. A key challenge lies in the
lack of clarity regarding market access regulations for various
algae species, highlighting the pressing need for regulatory
coherence in this domain. Addressing this issue can be
facilitated through dedicated tools provided by responsible
authorities, such as EFSA, which can guide companies through
the regulatory processes. Moreover, increasing the capacity of
EFSA or establishing a dedicated task force focused on
macroalgae-related regulations would expedite this effort.
Public information campaigns can play a pivotal role in
dispelling industry myths and misinformation, while training
courses for member states would help build the capacities of
local and national authorities to formulate seaweed-specific or
low-trophic aquaculture regulations in alignment with EU
guidelines. Lastly, the involvement of NGOs and consumer
associations in this regulatory development process will
contribute to a more inclusive and transparent framework that
ensures both industry growth and consumer safety.
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Key Points - Guidance and communication

e C(Clearer and tailored regulatory guidance
needed for responsible macroalgae
industry growth.

e Lack of clarity in market access rules for
algae species.

e Use dedicated tools like EFSA to guide
companies.

e Consider increasing EFSA capacity or
creating a task force.

e Training for member states on seaweed-
specific regulations.

e Involve NGOs and consumer associations
for transparency and safety.

PROMOTING INNOVATION AND MARKET ACCESS
FUNDING & BUSINESS DEVELOPMENT

Continued funding for research and development across
various aspects of seaweed -cultivation, processing, and
product innovation is essential to drive advancements and
improve market accessibility for seaweed products, especially
in removing regulatory barriers. However, to achieve this,
greater emphasis must be placed on directing governmental
funding towards farms in the form of subsidies and grants, as
these incentives play a critical role in promoting growth and
development in the industry. Furthermore, supporting value-
added applications of seaweed products through financial aid,
technical assistance and market insights will encourage
product diversification, expanding the array of seaweed-
derived  offerings and  bolstering the industry's
competitiveness.

To facilitate the progress of small and medium-sized
enterprises (SMEs) within the sector, tailored support
programs should be developed. These initiatives should focus
on assisting SMEs in navigating complex regulatory
requirements, accessing funding opportunities, consumer
acceptance and entering new markets. Providing guidance on
effective marketing strategies, and conducting market
research will be vital components of these support programs,
empowering SMEs to thrive in the dynamic seaweed market.
Additionally, providing test bed facilities for start-ups to test
and demonstrate their innovations in a low-risk environment
would further encourage entrepreneurship and innovation
within the industry.

Anundervalued catalyst of business development is education.
Tertiary education is too academic, elitist and research-
focused to achieve widespread societal impact. Instead,
learnings from the seaweed industry should be integrated into
primary, secondary and VET (vocational education and
training) levels from teaching materials to volunteering

opportunities, apprenticeships, community colleges and
professional training, education is a key driver of upskilling,
innovation and social acceptance, the impact of which should
not be underestimated. This can be achieved by specific
funding calls focusing on education in cooperation with
national and local authorities, and funding for schools,
community colleges, charities and social services to co-develop
educational offers. Successful examples of these educational
offers can be found in the United States with the Algae
Foundation, Algae Technology Educational Consortium and
GreenWave, as well as in third countries from Tanzania to
India. By driving social acceptance through education, a critical
mass will be achieved which can apply pressure on local,
national and transnational authorities to accelerate regulatory
reform.

COLLABORATIVE
COOPERATION
To effectively address regulatory barriers at the global level
and facilitate the growth of the European algae industry, a
collaborative and internationally coordinated approach is
essential. Key strategies include promoting knowledge
exchange and best practices with countries beyond the EU.
This involves establishing networks, organising workshops and
participating in international conferences to facilitate the
sharing of expertise and lessons learned.

APPROACHES  AND INTERNATIONAL

Aligning EU regulations with relevant international standards
and guidelines (e.g. United Nations FAO, ISO) is crucial for
facilitating trade and market access. Engaging in discussions
and negotiations at international fora ensures that regulatory
frameworks keep pace with the evolving needs of the global
algae industry.

Encouraging research collaboration between EU research
institutions and international counterparts allows for joint
efforts to tackle scientific challenges, share research findings,
and promote innovation in the macroalgae sector. Establishing
research partnerships, joint projects, and knowledge-sharing
platforms fosters a collective effort to advance the industry.
This is to an extent well covered by the current EU programmes
and project portfolio. These projects should substantiate
claims for the benefits of macroalgae cultivation and increase
pressure on regulators to accelerate regulatory reform and
remove market barriers.

By implementing these strategies and embracing collaborative
approaches, the EU can effectively remove policy barriers
hindering innovation, improve market access and accelerate
the growth of the European algae industry. This contributes to
the development of a sustainable and competitive macroalgae
sector, positively impacting various industries and supporting
the transition towards a more sustainable and bio-based
economy.

SeaMark: Seaweed-based Market Applications | www.seamark.eu

Month 2023 | Deliverable 10.3 | SeaMark

22



SeaMark Deliverable 10.3: Assessment of EU regulatory landscape in global context

CONCLUSION

KEY FINDINGS

Through a comprehensive assessment of the EU regulatory
landscape in a global context, our analysis reveals several
significant findings. The regulatory environment governing
macroalgae cultivation, processing, product development,
marketing, and policy instruments within the EU is intricate and
poses substantial challenges to facilitate market exploitation
and upscaling of seaweed products. Specific regulatory hurdles
pertinent to beta-glucans, pig feed and green alginate have
been identified, encompassing issues related to novel food
status, national authorisation processes and inter-
departmental as well as transnational harmonisation.

“GREEN” ALGINATE

In terms of regulatory barriers, no major obstacles exist for
alginates As such, alginate holds considerable promise for
various industrial applications, with its safety profile well-
established by regulatory authorities. The “green” alginate
developed in SeaMark can therefore be used as a good practice
example of where regulation can facilitate economic growth.

CO-FERMENTED PIG FEED

For pig feed, the regulatory landscape surrounding seaweed-
based ingredients poses challenges due to restrictions on
using health claims. This limits companies’ ability to sell their
products within the EU. Moreover, the cost and complexities of
registering and obtaining regulatory approval for a new feed
additive can be considerable, making it particularly challenging
for small or medium-sized enterprises to navigate these
expenses. These regulatory requirements represent significant
hurdles for the successful market penetration of seaweed-
based animal feed.

BETA-GLUCAN

Although S. lattisima is a novel food (having been consumed
before 15th May 1997), beta-glucans derived from S. lattisima
are not currently considered novel food, necessitating a
lengthy authorisation process before they can be put on the
market. The complexity and time-consuming nature of this
process can hinder innovation is impeding market entry for
beta-glucan products, while other countries such as the United
States benefit from these health products. Moreover, making
specific health claims related to the benefits of beta-glucans
requires strict compliance with EU regulations on nutrition and
health claims, adding to the regulatory challenges and costs for
companies seeking to market such products. As things stand,
seaweed-derived beta-glucan must undergo a safety
assessment before it can be legally marketed. The safety
assessment evaluates factors such as composition, nutritional
value, potential allergenicity and any potential risks to
consumer health.

CULTIVATION

Finally, a significant challenge in the seaweed industry is the
streamlining of regulation for cultivation. It is recommended
that each member state establishes an official Seaweed
Cultivation Policy Statement, akin to the one in Scotland, but
with more comprehensive information on specific species, and
local socioeconomic and environmental risk factors. Moreover,
the inclusion of a detailed roadmap including timelines and
delegation of responsibilities is essential to gain a
comprehensive understanding of the legal framework, with
concrete actions to enable the growth of the industry. This is
deemed by industry advocates as crucial and urgent in order
to achieve the Mission Ocean goal to restore European waters
by 2030.

Therefore, raising awareness of these specific regulatory
bottlenecks among various stakeholders, including
policymakers, industry representatives and consumers,
becomes imperative to drive regulatory reforms and establish
an enabling environment for market exploitation. Clearly,
there is a shared interest in achieving more straightforward,
streamlined and transparent licensing systems. However, the
aquaculture industry is multifaceted, subject to diverse
regulations and involves a multitude of stakeholders with
varying interests that necessitate a multi-actor approach to
ensure overall social acceptance and long-term impacts.

RECOMMENDATIONS FOR REGULATORY REFORM

Based on the identified regulatory challenges, the following
recommendations can be proposed to address policy barriers
and promote the growth of the European algae industry:
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FUTURE OUTLOOK FOR THE EUROPEAN ALGAE INDUSTRY

The future outlook for the European algae industry is
promising, despite the existing regulatory challenges. With the
right regulatory reforms and supportive policies, the seaweed
industry can thrive and become a key driver in building a
sustainable and bio-based economy. However, it is essential to
acknowledge that the European farmed seaweed industry is
still in its early stages and faces significant risks of failure. Many
companies are currently in the pre-revenue phase or not
generating profits, with some having already faced closure. To
achieve success, the industry needs to operate at a large scale
comparable to other agri-foods sectors, e.g. through the
formation of producer organisations, group purchasing
organisations and vertical integration, which require
cooperation, capacity building and grassroots activism as well
as commercial investment and policy support.

The removal of policy barriers will open up market
opportunities for seaweed products like beta-glucans, pig feed
and green alginate, leading to increased market exploitation
and growth in the EU, as well as more sustainable industries
and societal well-being. The growing demand for climate-
positive health products such as vegan foods are strong
indicators for growth scalability. Continuing to confirm positive
environmental outcomes through research and innovation will
further justify technological advancements in seaweed
cultivation, processing, product development, and subsidies,

unlocking new opportunities and applications in a positive
feedback loop.

As customer preferences shift towards plant-based ingredients
and food products in tandem with increased awareness of the
benefits of macroalgae-based products, the European algae
industry can play a crucial role in supporting the transition
towards a regenerative, circular economy. To achieve this,
capacity building, regulatory reforms and international
cooperation are vital. The EU has the potential to become a
global leader in the algae industry, shaping international
standards, influencing best practices and fostering innovation
for decades to come. Policymakers, industry stakeholders,
researchers and consumers must work together to establish
an enabling regulatory environment that supports the growth
and upscaling of the European algae industry. This
collaborative effort will pave the way for a more prosperous
and sustainable future for the algae industry in Europe.
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APPENDICES

LIST OF EU REGULATIONS AND DIRECTIVES
This appendix provides a comprehensive list of EU regulations and directives relevant to the macroalgae industry.

FOQOD:

e General Food Law Regulation (EC) No 178/2002
e Novel Food Regulation (EU) 2015/2283
o Concerns the placing on the market within the Community of novel foods or novel food ingredients Regulation
(EC) No 258/97
o Novel Food Catalogue (EU) 2017/2470
e Food Contaminants Regulation (EC) No 1881/2006
o Maximum residue levels of pesticides in food and feed defines a maximum level for mercury (EC) No 396/2005
o Monitoring of metals and iodine in seaweed, halophytes and products based on seaweed Recommendation COM
(EU) 2018/464
e Food hygiene Regulation (EC) No 852/2004
o Guidelines on the Requirements of Food Hygiene Legislation: FSA (2006)
e On Microbiological Criteria for Foodstuffs Regulations (EC) No 2073/2005
e A Guide for Food Businesses (food standards agency 2008) Food Safety Act 1990
e On materials and articles intended to come into contact with food Regulation (EC) No 1935-2004
e Regulation (EEC) No 320 of 2003
e Genetically modified food and feed Regulation (EC) No 1829/2003

FOOD ADDTIVES:

e Food additives Regulation (EC) No 1333/2008

o Origin of additives Regulation (EU) No 231/2012
e Food additives authorized for use in foodstuffs intended for human consumption Directive 89-107 EEC
e The Food Additives (England) Regulations 2009
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[ HEALTH CLAIMS FOOD ]

e Nutritional Claims Regulation (EC) No 1924/2006
o Nutrition Information Regulation (EU) No 1169/2011 (recomedned daily allowance) Amendment of above
e Health Claim Commission Regulation (EU) No 432/2012 and Commission Regulation (EU) No 957/2010

[ GLOBAL FOOD SAFETY INITIATIVE CERTIFICATION (FOOD SAFETY AND QUALITY): ]

e BRCGS
e Canada GAP
o Efi

e Freshcare
e FSSC 22000

e Global Gap
e SQF
o |IFS

[ PRODUCT CERTIFICATION: ]

e Halal Certification

e Kosher Certification

e Organic Certification

e Vegan Certification

e Vegetarian Certification

e Gluten Free Certification

LABELING:

e Onthe common organisation of the markets in fishery and aquaculture products Regulation (EU) No 1379-2013 of 11 Dec
2013

e Organic macroalgae production Regulation (EC) No 710/2009

e Production and labelling of organic algae Regulation (EU) 2018/848

e Nutrition Information Regulation (EU) No 1169/2011

FEED:

e Catalogue of feed materials Regulation (EU) No 68/2013

e Feed Additive Regulation (EC) No 1831/2003

e Feed Contaminants Directive 2002/32/EC

e Feed Hygiene Regulation (EC) No 183/2005

e Onthe placing of the Marketing and use of feed Regulation (EC) No 767/2009
e Genetically modified food and feed Regulation (EC) No 1829/2003
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[ FEED LABELING: ]

e Amending Regulation (EU) No 68/2013 on the Catalogue of feed materials Regulation (EU) 2022/1104)
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