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EXECUTIVE SUMMARY

The Project builds upon and contributes to the momentum of rising interest - globally and in Southeast
Asia - in seaweed farming. In recent years scientific efforts have intensified to discover new uses and find
ways to increase the value and utility of seaweed. Fueled by the results of science and technology,
development initiatives have accelerated and spread out to devise programs that convert the intrinsic
value of macroalgae into tangible benefits for society. In this context, the project contributes to the broad
goal of enhancing the well-being of people based upon the environmental, social, and economic benefits
that seaweed generates. It seeks to do so by creating new sustainable seaweed value chains that will
deliver ecosystem services and socio-economic benefits. The ecosystem services include the assimilation
of excess nutrients from coastal waters, with associated environmental benefits that include mitigation
of ocean eutrophication and acidification as well as improvement of habitat for marine life. Downstream
of the farming segment of the chain, additional environmental benefits will be derived from the
deployment of biorefinery technology in the production areas and the manufacture of seaweed-based
products that are biodegradable, such as bioplastics and those that either do not require much energy to
produce or are substitutes of products that do. Social and economic benefits include the diversification of
livelihood options, improved household and community revenues, improved local governance through
the establishment of farmer collectives at the household level, and opportunities for equitable
participation of women and men in the improved or new livelihood opportunities along the value chain.

The key to the generation of benefits is the achievement of intermediate objectives. These are the
expansion of production in offshore areas assessed as suitable for farming and whose access and use are
facilitated by incentives and regulations and assured by law; the availability of technology, knowledge
and guidance and the capacity of farmers to access and utilize them effectively to increase yields, achieve
higher production volume and better quality harvest; the presence and effectiveness of governance
mechanisms that enable farmers to obtain a higher and fair price for their product; and the presence of
more income generating opportunities such as product value addition and the ability of the women and
men in the farming household to engage in them; and the availability of and capacity of farmers to comply
with guidelines for responsible farming. These are intermediate objectives and shall be achieved with a
range of enablers that include governance mechanisms, technology, material inputs, management and
operational skills, capacity for participation in value chains, and various support services to the farmers
and to the sector. The enablers are intended, and shall be designed and executed, to overcome the
barriers to the achievement of the intermediate objectives. The project will address the numerous
barriers, which are grouped under five types: limited coordination, knowledge sharing, and standards for
seaweed value chains and seaweed value chain actors; poor enabling environment linked to barriers
related to Marine Spatial Plans and development plans to promote expansion of seaweed farms and
offshore seaweed farming; limited biorefinery technology for new seaweed products, which constrains
market uptake; barriers related to a sustainable and responsible seaweed farming; and barriers related to
the seaweed value chain and the equitable sharing of socioeconomic benefits generated along the value
chain among members of seaweed farming communities.

The project objective “to create new sustainable seaweed value chains that will deliver ecosystem services
and provide socioeconomic benefits” will be achieved through four components:



Component 1: Regional approach and capacity for seaweed value chains in SE Asia. Under this
Component, the project will develop plans, tools, and trainings to build a supportive regional enabling
environment for seaweed aquaculture. This will include development of a Regional Guide for Seaweed
Aquaculture in the Region, to be adopted by the SEAFDEC Governing Council, a set of regional principles
of responsible and safe seaweed aquaculture as basis for the development of standards of operational,
environmental, and consumer safety (adapted from the Safe Seaweed Coalition), and trainings and
capacity building to support both the plan and application of the principles in development of the safety
standards, update or development of codes of practices, and update or development of best management
practices. Such a regional approach will support the region’s capacity to further expand, modernize and
establish a strong influence in global seaweed value chains.

Component 2: Enabling Environment for Seaweed Aquaculture in Philippines and Viet Nam. Component
2 involves creating an enabling environment for seaweed aquaculture at the national level — in the
Philippines and Viet Nam. A governance framework comprising policy, regulatory and technical guidelines
for seaweed aquaculture will be developed. The project will support processes to identify suitable areas
for seaweed expansion (such as in deeper off-the coast and offshore areas), and to formulate and
operationalize management plans specific to such areas, with accompanying plans and coordination
mechanisms (provincial/national/regional/global) to support this component.

Component 3: Seaweed Value Chains (production + processing + marketing). This Component requires
working with producers (organized into associations or cooperatives) to pilot farms in areas farther than
current sites (i.e. off-the-coast or offshore) that will serve as proof of concept for seaweed production in
these environments. Demonstration farms will be established within national marine spatial plan (MSP)
and provincial-level planning frameworks, and with the goal of advancing uniformly accepted risk
assessment, rapid alert systems and data collection in order to develop safe modes of production, focusing
on food safety, occupational safety and environmental safety. This is expected to overcome barriers of
insufficient information that directly limit off-take agreements among global supply chain actors,
contribute to the low level of regulations, and represent a barrier for insurability.

The project will also support seaweed value chain initiatives to address barriers to production and
processing. This includes establishing processing solutions closer to the farming sites that add value to the
raw seaweed. Markets will be developed or accessed for these products. The outcome is an increase in
the livelihood benefits for coastal seaweed farmers. This is expected to encourage additional investments
in seaweed aquaculture that then expands the farming areas and compounds the environmental benefits.
Biorefinery solutions will be introduced to further add to the economic and environmental values
generated by seaweed farming.

Collaboration with the private and financial sectors will be explored to support and scale up the results
above (offshore seaweed farming, biorefinery solutions, value adding technology, etc).

Component 4: Knowledge Management, M&E, and IW Learn (regional). Under Component 4, the project
will support knowledge sharing and monitoring and evaluation. Project activities will be monitored and
communicated through multiple channels, including through IW:LEARN. In this way the project will utilize
and expand on current baseline activities in the seaweed industry in the Philippines and Viet Nam to
promote the interests of seaweed farmers and their communities, and grow the global market for
seaweed in a sustainable and responsible fashion.



The project will be implemented in two sites in the Philippines and three sites in Viet Nam. The sites in
the Philippines are in Palawan Province and in Zamboanga Peninsula in South-western Philippines. In Viet
Nam the three sites are in the contiguous South-Central provinces of Ninh Thuan and Khanh Hoa. Four of
the sites are marine waters and one site, in Viet Nam, comprises a mix of coastal farming and land-based
ponds converted from shrimp to Caulerpa lentillifera culture. Caulerpa is a green species of seaweed that
is consumed directly as food. The shrimp ponds have degraded and are becoming sub-optimal for shrimp
production. There are vast areas of such ponds not only in Viet Nam but also in other shrimp producing
countries in Southeast Asia. Attempts have been made to restore their productive capacity through
substitution, rotation or integration with seaweed as well as other non-fed or extractive species like
mollusks.

In addition to seaweed culture, the project will include pilot testing of value-adding technology and the
establishment or strengthening of community-based value-adding SMEs to be operated by seaweed
farmers. The farmers shall be organized; if already organized their organization will be strengthened and
provided the essential support systems they need to farm and process responsibly, access and effectively
utilize credit, technology, other resources and services, and participate effectively in the value chain of
their products so that they receive a justifiable and equitable return to their investments. Their
opportunity to invest in seaweed farming and product value adding, and security of these investments
will be enabled and assured by a blend of progressive regulatory, market-based and voluntary governance
mechanisms, which the project will support governments, communities, and organized farmer groups to
devise and adopt. Zoning and area management plans that include good area management practices,
user conflict mitigation and risk management, licensing and other regulations that are transparent will be
supported. A set of regionally adapted principles of responsible and safe seaweed aquaculture will be
developed that can be applied to guide the development and adoption of standards of product quality,
environmental and operational safety applicable to Southeast Asia. Transparency and traceability
mechanisms that allow regulators and buyers of seaweed products to confirm the farmers’ compliance to
or adherence with the governance instruments shall be installed as part of the support system. The
expected outcome is confidence of stakeholders in the safety of the product and in the socially and
environmentally responsible manner in which it was produced and handled.

The results from the Project including the technical information, investment prospects, management and
operational experiences and lessons shall be shared widely across the Southeast Asian Region through
the planned out-scaling provided in the regional strategy to promote sustainable seaweed aquaculture to
be spearheaded by SEAFDEC, bolstered by the Projects’ inclusion in the ASEAN-SEAFDEC Strategic
Partnership Program. Through the Partnership, regional cooperation and uptake by ASEAN of the project
results is expected to sustain the initiatives and follow up actions after the project terminates.



SECTION 1: PROJECT BACKGROUND AND SITUATION ANALYSIS

1.1 Project Scope and Environmental Significance

The project ‘Blue Horizon: Ocean Relief through Seaweed Aquaculture’ will work at the global, regional,
and national levels to strengthen and develop seaweed value chains. The project will work in the South
China Sea, and will be aligned with the Strategic Action Plan. More specifically, the project will work in the
coastal and marine ecosystems of Viet Nam and Philippines, where significant potential for the expansion
of seaweed aquaculture and seaweed aquaculture value chains exists. Seaweed farming is growing as a
lucrative business in coastal provinces - farmed as a foodstuff, used in food processing, as well as
cosmetics and medical industries. The livelihoods of the people who live in these coastal areas depend on
the quality of water and habitat in these rich marine ecosystems.

Seaweeds can be grown with no external inputs, removing eutrophying nutrients from the water and
turning them into valuable protein, oils, green chemical feedstock, and a range of industrial products.
Producing large volumes of seaweeds for human food, animal feed and additives, pharmaceutical &
medical, fertilizer and food additives could represent a transformational change in the global food security
equation. A summary of ecosystem services from seaweed is presented in Table 1.

Table 1 Extrapolated ecosystem services from 500 million tons (dry weight) of seaweeds (WB, 2016)

Ocean area required 500,000 km? Based on average annual yield of 1,000 dry tons/km? undert current best

practice. Equals 0.03% of the ocean surface area.

Protein for people 50,000,000 tons Assumes average protein content of 10% dry weight. Estimated value

and animals $28 billion. Could completely replace fishmeal in animal feeds.

Algal oil for people 15,000,000 tons Assumes average lipid content of 3% dry weight. Estimated value $23 billion.
and animals Could completely replace fish oil in animal feeds.

Nitrogen removal 10,000,000 tons Assumes nitrogen content 2% of dry weight. Equals 18% of the nitrogen

Phosphorous
removal

Carbon assimilation

Bioenergy potential

Land sparing
Freshwater sparing

1,000,000 tons

135,000,000 tons

1,250,000,000
MWH

1,000,000 km?
500 km?

added to oceans through fertilizer.
Assumes phosphorous content 0.2% of dry weight. Represents 61% of the
phosphorous input as fertilizer.

Assumes carbon content 27% of dry weight. Equals 6% of the carbon added
annually to oceans from greenhouse gas emissions.

Assumes 50% carbohydrate content, converted to energy. Equals 1% of
annual global energy use.
Assumes 5 tons/ha average farm yield. Equals 6% of global cropland.

Assumes agricultural use averages 1 m* water/kg biomass. Equals 14% of
annual global freshwater withdrawals.

Seaweed farming provides livelihood resilience for communities, ecosystem services for biodiversity
enhancement and generates revenues for emerging countries in order to alleviate poverty. Seaweed can
be integrated into multi trophic systems which can strengthen economic resilience of coastal
communities, all while providing benefits that stabilize and strengthen the health of the surrounding
environment.

Key to making the seaweed industry a driver of environmental sustainability, poverty alleviation,
livelihood resilience and shared prosperity is to add more value closer to the production areas, thus
creating more and better jobs for low-income coastal communities. To this end, the proposed project is
intended to: 1) connect rapidly evolving, cutting-edge science in the processing and use of seaweed to
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practical production technology; 2) create a forum for partnering technology to investors in developing
countries; and 3) establish norms of operation to ensure that production systems remain among the most
environmentally positive economic activities.

The project countries, the Philippines and Viet Nam, offer the context and experiences from which the
Project can draw lessons that will be broadly applicable and relevant to the Southeast Asian Region. Their
seaweed industries represent the range of social, economic, environmental and governance issues that
the Project seeks to address. The Philippines, the third largest producer of seaweed in the world, has a
well-developed and active seaweed industry with a scientific and governance support system that has
been constantly developed to guide a dynamic industry, align it with national goals and accelerate its
growth in a sustainable way. As such it provides a strong baseline for the Project to build on. However,
the industry continues to face persistent problems and some emerging ones such as those spawned by
climate change that it also poses challenges that the Project needs to meet to make its results highly useful
and widely relevant. On the other hand, Viet Nam, while a major global supplier of farmed seafood (e.g.
shrimp, pangasius), has a much smaller and younger seaweed industry compared to the Philippines.
However, it has been steadily expanding and public and private sector interest in its potential contribution
to social and economic development has intensified. To stimulate growth, the Government has recently
initiated a long term marine aquaculture strategy that calls for the expansion of seaweed aquaculture,
with significant targets that reflect Viet Nam’s strong commitment to the expansion and development of
the sector. The status of the industry, particularly its technological base and governance mechanism,
represents a set of challenges that the Project needs to address, which would provide valuable lessons for
countries seeking to expand from a smaller base and an earlier stage in the development of the industry.

The two sites in the Philippines are (1) off Green Island of the municipality of Roxas in Palawan Province
and (2) the district of Buenavista in Zamboanga City, Zamboanga Peninsula in South-western Philippines.
Eucheumatoid species (Kappaphycus sp. and Eucheuma sp. will be used, a major reason being that these
are the most widely farmed species in the Philippines, the infrastructure for their seed supply and
processing is well established, and farmers have had a long experience cultivating them. Their
polysaccharide extract, carrageenan, dominates the global market for phycocolloids. The market size
value was $825 million in 2021 and projected to grow at a compound annual growth rate (CAGR) of 6.0
percent to reach $1.248 Billion in 2028. Palawan is the top producer of echeuma seaweed in the
Philippines. Being an island, the regular water movement contributes to the favorable environment for
seaweed farming. Palawan has been the site of a wildlife conservation project and being considered as
the site of a reef conservation project. The Blue Horizon project could develop linkages around habitat
enhancement with the former and environmental risk management with the latter. Zamboanga Peninsula
is below the Philippines typhoon belt. It also ranks among the major seaweed producing areas in the
country. Area farmed to seaweed in the Peninsula is now more than 12 000 hectares with a potential
expansion area, including offshore, of 50 000 hectares.

In Viet Nam the three sites are in two neighboring South-Central provinces with a fairly significant
seaweed production and history of seaweed farming: Ninh Thuan and Khanh Hoa. Farming of the
Kappaphycus sp has been relatively stable in these two provinces. The two sites selected for piloting of
Kappaphycus (“Zone D” seaweed planning area of Ninh Thuan and the Van Phong Bay seaweed planning area
of Khanh Hoa) have been zoned for off-the-coast aquaculture development under current provincial planning.
The first site is in Thuan Nam district, Ninh Thuan, the second in Van Ninh district in Khanh Hoa. A third
site is for Caulerpa sp. in Ninh Hoa town, Khanh Hoa.



The sites for the pilot demonstration farms were selected and confirmed following stakeholder
consultations at several levels — national, provincial and local (municipality or commune). The selection
process was based on a set of criteria that included biological, natural, physical, social, institutional and
local governance factors. Suitability of the site, presence of support systems to operate the project,
expressed acceptance and support by the local stakeholders of the project, and its potential to contribute
to the local economy, and risks to its implementation were assessed by the project preparation teams
using available secondary information and firsthand knowledge by some of the team members and key
informants. The maps indicate the selected locations of the pilot demonstration farms; Appendix 1
contains the coordinates. Appendix 2 has more details on the sites and the process and justification for
their selection.

Figure 1 Map of Project Sites

D =

PHILIPPINES
1. Green Island, Roxas, Palawan Province, Philippines

2. Buenavista, Zamboanga City, Zamboanga del Sur, Philippines

VIET NAM
3. Khanh Hoa, Province, Viet Nam

4. Ninh Thuan Province, Viet Nam
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1.2 Environmental Problem(s), Threats and Root Causes

The ocean’s foundation is literally eroding. Threats, drivers, and impacts are summarized in Table 2.

Table 2 Threats and drivers

Threat Causes / drivers Impact
Coral Climate change, leading to more Extreme increases in water temperature puts coral reefs under
bleaching extreme water temperatures huge stress, making corals susceptible to disease and, if the
temperature stays high, death. The destruction of coral reefs
Pollution (e.g. nitrogen?) impacts the numerous marine life that depends on these
ecosystems, as well as the associated ecosystem services.
Ocean Rising levels of carbon dioxide, Ocean acidification impacts hard corals, making it difficult for
acidification which reduces the pH levels in these marine organisms to build their shells and endoskeletons.
the ocean In some cases, severe acidification dissolves their calcium
carbonate structures.
Nutrient Nitrogen and phosphorus run-off | Eutrophication and Hypoxia. Harmful algal blooms (HABs)
pollution from agriculture, aquaculture consume all the available oxygen to create dead zones, leading
and domestic activities to major losses in biodiversity. HABs also cause health problems
by contaminating seafood particularly mollusks.

Climate change (due to carbon emissions) and nutrient pollution (nitrogen and phosphorus) are
accelerating/driving these threats. The combined impact of these threats is the degradation of the
nearshore marine environment and related ecosystem services. At a global scale, this impacts the 3 billion
people that depend on fisheries and marine/coastal biodiversity for their livelihoods. It is also impacting
the nearshore environment of the Philippines and Viet Nam, both of which have long coastlines (36,219
km and 3, 260 km, respectively) with coastal communities highly dependent on marine resources.

Viet Nam, for example, has been experiencing more frequent episodes of algal blooms (red tide) in coastal
waters due to discharges of nutrients from two major rivers, the Red River and Mekong River, that drain
into the South China Sea. Traditional farming areas in the shallow nearshore coastal environment are
becoming less suitable for seaweed culture due to pollution brought by run-offs from land-based sources
like agriculture and domestic activities; this applies to the Philippines as well. Viet Nam’s coastline has
experienced unprecedented development in the last two decades, with tourism, port infrastructure and
other forms of commercial development competing for space and access to resources. Meanwhile,
climate change is raising sea temperature, which has especially pronounced effects in shallow nearshore
waters, the adverse impacts on cultured seaweed being lower yield and greater vulnerability to disease.

The challenge is to find ways of capturing the carbon as CO2 to reduce ocean acidity and allow for greater
capacity of the ocean to slow the rate of climate change. Moreover, the extraction of nitrogen and
phosphorus, which are the key nutrients that cause eutrophication in marine environments, is necessary

! https://www.pnas.org/content/117/10/5351
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to limit pollution and mitigate rising ocean temperatures. This is a global challenge and the solutions need
to be tested and then scaled.

1.3 Barriers addressed by the project

While the seaweed industry has a significant untapped potential towards supplying high quality, cost
competitive biomass for new international value chains, including the processing and delivery of
sustainably produced fishmeal and oil replacement products to green the growing aquaculture sector,
there are significant problems that impair the industry from reaching its potential. The structure of the
current industry is characterised by high disease outbreaks (e.g. ice-ice disease) due to rising sea
temperatures, pollution and low genetic variability of seedstocks; use (and loss) of Styrofoam, plastic ties,
and other materials (such as empty plastic water bottles used for buoyancy); and lack of standards and
protocols that adhere to an ecosystem approach to reduce the environmental footprint of production.
Barriers to scaling seaweed aquaculture, and achieving corresponding environmental benefits, include the
following:

Limited coordination, knowledge sharing, and standards for seaweed value chains and seaweed value
chain actors

Seaweed farming is a growing sector and is gaining increased attention from a range of actors. While new
seaweed initiatives are emerging, the seaweed value chain remains largely fragmented. In order to
promote growth of the seaweed value chain, coordination and collaboration among value chain actors is
needed. The lack of direction across the current industry implies lost opportunities towards developing
blue economy solutions that deliver against today’s compounding environmental challenges.

An additional barrier is the lack of regionally harmonized standards and metrics guiding seaweed farming.
(Not all seaweed growing countries in Southeast Asia adhere to a standard, much less any formal
certification scheme). In order to increase scales of production, the quality of seaweed biomass needs to
be standardized (in terms of product safety, environmental safety, and operational safety) and agreed to
by actors along the value chain. This requires linking good practices for seaweed farming and processing,
and harmonizing global seaweed demands and market requirements for standards with the national
seaweed farming industries of the region.

Barriers related to Marine Spatial Plans and development plans to promote expansion of seaweed
farms in zones farther than nearshore, i.e. off-the-coast and offshore.

The sustainable growth of seaweed farming is constrained by a lack of proper marine spatial plans and
operationalization of these plans, particularly in zoning for the various uses and the development of
aquaculture management areas. The current industry in the tropics is mostly based on inshore and
intertidal areas where multiple users compete for space and resources (i.e. tourism, aquatic animal
culture, fishing, navigation, energy production, etc.). In addition, current seaweed farming is operating in
small-scale systems. Moving production beyond these traditional and increasingly crowded and possibly
polluted areas offers reduced competition for coastal resources and less disease and climate change
impacts (for instance, the water temperature is lower). As cultivation in this area is less intensively spaced,
disease and parasites spread less readily, allowing greater space for seaweed farming growth potential.
On the other hand, seaweed farms in areas farther from the coast and deeper than the traditional sites
face a more dynamic growing environment that includes faster currents, larger waves and stronger winds.
It would thus be useful for planners involved in seaweed expansion to be familiar with the conditions and
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attributes of two expansion areas beyond the nearshore. Table 3 provides a broad set of criteria -- what
to expect in deeper waters -- for defining coastal, off-the-coast and offshore mariculture.
Table 3 General criteria for defining coastal, off-the-coast and offshore mariculture?

P ATOIeT anstal off the coast Offshore
mariculture mariculture mariculture
Location/ -+ <500 m from the coast - 500 m to 3 km from the coast - >2 km generally within
hydrography |- <10 m depth at low tide - 10-50 m depth at low tide continental shelf zones, possibly
+ within sight - often within sight open ocean
- usually sheltered - somewhat sheltered - >50 m depth
Environment |- Hs' usually <1 m - Hs<34m - Hs 5 m or more, regularly 2-3 m
- short-period winds - localized coastal currents - oceanic swells
- localized coastal currents - some tidal streams - variable wind periods
- possibly strong tidal streams - possibly less localized current
effect
Access - 100 % accessible - >90 % accessible on at least once |- usually >80 % accessible
- landing possible at all times daily basis - landing may be possible, periodic,
- landing usually possible e.g. every 3-10 days
Operation - manual involvement, - some automated operations, e.g. |- remote operations, automated
feeding, monitoring and feeding, monitoring and more feeding, distance monitoring,
more system function
Exposure - sheltered - partly exposed (e.g. >90° exposed) |- exposed (e.g. >180°)

! Hs = significant wave height, a standard oceanographic term, approximately equal to the average of the highest one-third of the
waves.

Source: Madified from Muir (2004).

To ensure a national enabling environment for seaweed farming, coordination is needed among various
actors including government agencies, seaweed associations, seaweed clubs, and private sector where
applicable —for the development of seaweed development plans and Marine Spatial Plans that are further
translated into zones and area management plans. For seaweed development plans, the links to regional
and global value chain market forces must be considered. Such plans rely on buy-in from multiple
government agencies and seaweed associations and farmers for success.

Limited biorefinery solutions for new seaweed products, which constrains market uptake

Biorefinery systems need to be developed (ideally on-site to avoid the cost of transporting wet seaweed)
in order to extract the various seaweed compounds for multiple applications. Seaweed products linked to
market demand will encourage more demand for seaweed biomass, and this greater demand will make
cultivation profitable for farmers.

Key barriers to overcoming constraints on biorefinery solutions largely relate to:

- Limited analysis of potential seaweed products, including links to demand markets and price
points. There is a paucity of new “bridge” markets for seaweed to absorb the increased amounts
of biomass and promote increased growth of seaweed farming

- Potential biorefinery solutions are emerging but still have much untapped potential. In particular,
new methods for downstream biorefinery processing are needed for pre-treatment,
fractionation, extraction, and purification.

In some cases, seaweed products are known, but support and promotion for commercialization is lacking.
There is as yet limited private investment in biorefinery solutions for new, market viable seaweed
products.

2 https://www.fao.org/fishery/docs/CDrom/P24/i3530e/index.htm
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Operational barriers related to seaweed farming

There are numerous challenges related to seaweed farming. Small-scale coastal seaweed farming has
been taking place for a long time; however, technologies for seaweed farming have remained fairly
rudimentary, and production systems often utilize plastics and polluting equipment (nylon, polystyrene
and polypropylene wastes). New technologies and types of anchors, buoyancy systems, ropes, harvesting
vessels and transportation are not always commercially available and affordable to farmers and
cooperatives, which is needed to grow the sector in a more sustainable and safe way.

Offshore seaweed farming is relatively nascent. While such a system, adaptable to a wide variety of
conditions, both temperate and tropical, and species, both red and brown, has been developed by
Seaweed Seed Supply A/S in Denmark and Seaweed Energy Solutions A/S Norway for mostly temperate
species, it has not yet been deployed in tropical conditions>.

Offshore seaweed farming brings additional challenges, including higher levels of investments relative to
traditional aguaculture infrastructure, increased insurance costs due to operations in exposed conditions,
low nutrient availability, lack of knowledge about the farmed species and their behavior, and ensuring
workers’ well-being in demanding environments. Protecting the safety of food, employees and
infrastructure will be a challenge in difficult conditions and remote areas that are hard to reach and
monitor from land (Seaweed Manifesto 2020)*.

A serious concern is the potential marginalization of women, at least in the care and harvesting of the
crop, because they would have more difficulty accessing the offshore, deeper seaweed sites (which also
pose greater risks) than they have now to the nearshore, shallow and at most chest deep growing areas.

Biological constraints persist, including “ice-ice” disease, epiphyte infestation, bleaching of seaweed
affecting the quality and price of Raw Dried Seaweed (RDS), stunted growth and deformities because of
decline in genetic vigor of seed. Overall, seaweed farming needs to be linked to new and ongoing
technology development in species and strain selection, population genetics, and disease management
to ensure resilience and better productivity.

Barriers related to the seaweed value chain and socioeconomic benefits for seaweed farming
communities

In the Philippines, farmers often receive limited income from their crop. Traders/middlemen control the
price that seaweed farmers receive as well as access to financing (such as loans). The real profit in seaweed
goes to middlemen further up the seaweed value chain. This presents a barrier to improving seaweed
production, upgrading in the value chain as well as improving the lives of the seaweed farmers. There
remains, generally, very little value addition by seaweed farming communities to the farm harvest through
the production of consumer products.

In Viet Nam, engagement among small-scale seaweed farmers in the value chain is relatively low.
Challenges include outdated harvesting, preservation, and processing technologies that would ensure
good product quality. While there is a growing local demand for seaweed for use in various food
preparations, much of the harvest is exported as raw dried seaweed with very little value added. However,

3 https://seaweedsolutions.com

4 https://www.Irfoundation.org.uk/en/news/seaweed-manifesto-launch/
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Caulerpa sp. is consumed directly as food and has an attractive price in domestic markets. Some processed
product forms are also being exported.

The prevailing market governance in the value chain of raw dried seaweed from carrageenophytes (the
major species grown in Southeast Asia, Zanzibar and India mostly by small-scale farmers) is characterized
by an “arm’s length” transaction between buyers and sellers with little or no formal cooperation among
the participants. There are many small sellers, there is much spot selling, farm development is hardly
assisted by funds from traders and processors, and farm improvements and expansion are largely from
farmers’ own financing. Some support comes from aid and assistance programs, and processors have
proliferated (at least in the Philippines and Indonesia). This governance mechanism puts the farmers at a
disadvantage; they have a weak transaction capacity for prices of inputs and products even as their
products hardly have any value added. A desirable market governance of the value chain is called
“relational”, characterized by farmers being organized into farming enterprises and therefore having
fewer but organized sellers transacting directly with processors. The processing sector is also
consolidating, farm development is driven by integrated aquaculture systems, the market for raw dried
biomass is diminishing in importance and new product lines with added value are developing, and there
is an increasing regionalization (if not globalization) of the value chains.®

1.4 Regional, National and Sectoral Context

There is an active and growing seaweed sector. From 1.1.m tonnes in 1969, global farmed seaweed
production by 2019 had reached 34.7 million tons wet weight. (This was 97 percent of total production).
Th farmed output generated a first-sale value of USD 14.7 Billion, which mainly paid for wages and
supported the livelihoods of the coastal households engaged in its cultivation. Downstream activities such
as post-harvest handling, distribution, processing and marketing generate more income and employment.
Global export of seaweed and seaweed-based hydrocolloids (by 98 countries) was USD 2.65 Billion (USD
909 Billion of seaweeds and USD 1.74 Billion of seaweed-based hydrocolloids (FAO 2021)®

Some 85% of seaweed production is used in food while 40% of extracts are used in the processing of food
products. Carrageenan, the most popular seaweed extract, is used in pet food, dairy industry, meat
industry and in pharmaceuticals.’

REGIONAL

Asia contributes the majority of farmed seaweed, with China, Indonesia and the Philippines representing
the top seaweed producing countries by volume (FAO 2018).8

The Southeast Asian Fisheries Development Center (SEAFDEC) is an intergovernmental body that supports
fisheries development in the region. It has 11 member states: Brunei Darussalam, Cambodia, Indonesia,
Japan, Lao People's Democratic Republic, Malaysia, Myanmar, Philippines, Singapore, Thailand, and Viet
Nam. SEAFDEC has extensive experience in Southeast Asia in setting up and helping to operationalize
seaweed farms and processing facilities. Other than Indonesia and the Philippines, the SEA countries with

> lain C. Neish and SEAPlant Net. 2008. Seaplant monograph No HB2F 1008 V3 GAP. “Evolution of RAGS Value Chain,
page 13

® https://www.fao.org/documents/card/en/c/cb5670en

7 https://www.fao.org/in-action/globefish/publications/details-publication/en/c/1154074/

8 Ibid.

15


https://www.fao.org/documents/card/en/c/cb5670en
https://www.fao.org/in-action/globefish/publications/details-publication/en/c/1154074/

a thriving seaweed industry are Malaysia, Viet Nam and Thailand (and Timor Leste). There is good
potential for expansion of the small seaweed sectors of Cambodia, Brunei and especially Myanmar with
its long coastline. Singapore focuses on high tech commercial production of seaweed for food (i.e.
Caulerpa). Laos has wild freshwater seaweed species used in food preparations as well as with medicinal
properties.

PHILIPPINES

The Philippines is the world’s third largest producer of seaweed. Four species are farmed but the major
species are Kappaphycus alvarezii (trade name “cottonii”) and Eucheuma denticulatum (trade name
“spinosum”), collectively called eucheumatoids and are sources of carrageenan. (The others, in much
smaller quantities, are Caulerpa and Gracilaria). Production is concentrated in four areas in the country:
Autonomous Region of Muslim Mindanao or ARRM (40%), Region IV-B (27%), Region IX (13%) and Region
VIl (6%). Over 500,000 people earn income from seaweed farming, with an additional 10,000 jobs
generated for processing, trading and other activities along the value chain.

Seaweed represents the largest aquaculture product of the Philippines by volume. It was 1.47 million MT
(wet weight) in 2020. Currently 60,000 hectares of coastal waters are farmed for seaweed. The potential
for expansion is 200,000 ha of farmable area along coastlines and 500,000 ha of farmable area in deeper
offshore waters.

The value of seaweed products from the Philippines has been estimated at around the USD 200 million.
The exports largely comprise precursor materials, for the manufacture of higher value products, such as
Philippine Natural Grade used as a food additive, refined and semi-refined carrageenan (SRC) and, in some
cases, raw dried seaweed. This suggests a large potential for domestic manufacture of the higher value
forms.

The industry consists of more than 200,000 farm families, more than 130 nursery operators providing
planning materials, 20,000 to 30,000 traders, and a processing sector of 5 multinational-owned and 9
locally owned plants with a total rated capacity of 38,000 MT biomass The processing plants handle the
marketing (mostly exporting) of their products. There are also 10 firms solely engaged in international
trading of seaweed products. The value chain is short: seed banks or nurseries (mainly government-
operated) provide the propagules; seaweed farmers plant the propagules, and often use young cuttings
from the existing crop as planting materials for the next three to four crops; the farmers dry the harvest
and sell the dried biomass (RDS or raw dried seaweed) to local buyers who may or may not be agents of
a consolidator operating from an urban center. The consolidator sells the raw materials to processors.
Processors in the Philippines produce for export (some for local industries) value-added carrageenan
building block products or blended ingredient solutions rather raw, dried seaweed.® The major export
market is the USA. Others are EU, China, Australia, Russia, Mexico, Argentina, UAE, Chile, Thailand,
Malaysia, Indonesia and Viet Nam (Note: All the information in this subsection on Philippine seaweed are
from incumbent SIAP Chairman, Alfredo A. Pedrosa lll, 2017).1°

° Neish, lain, SEAPlant.net Monograph no. HB2B 0808 V2

10 pedrosa I, Alfredo. 2017. Current Status of the Phil Seaweed Industry. Regional Scientific Meeting Attaining
Sustainable Development Goals: Philippine Fisheries and Other Aquatic Resource 20/20. Davao Citu, Phil. March 13-
14, 2017. https://nast.ph/index.php/downloads/category/108-day-1-march-13-2017?download=346:4-plenary-2-
mr-pedrosa-iii
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Institutional Policies and Mandates
The institutional support system for the seaweed industry includes the following agencies and institutions:
Department of Agriculture (through BFAR), Trade and Industry, Science and Technology, Natural
Resources and Environment, Interior and Local Government, and Technical Education and Skills
Development Authority.

The Department of Agriculture is responsible for the promotion of agricultural development by providing
the policy framework, public investments, and support services needed for domestic and export-oriented
business enterprises. Relevant to the project are two of its agencies, the Bureau of Agriculture and
Fisheries Standards, which has issued a Philippine National Standards Code of Good Aquaculture Practices
(as well as a quality standard on raw dried seaweed). The code of practice covers the compliance
requirements from Siting and Design to Labor and Community; and the Bureau of Fisheries and Aquatic
Resources (BFAR), which is responsible for the development, management and conservation of fisheries
and aquatic resources (including seaweed). It operates the National Seaweed Technology Center. Among
its functions are applied research and development work in seaweeds including the products that are
derived from them, coordination of seaweed research stations, training of extension workers and
entrepreneurs; and conduct of studies to formulate or support the execution of policies and plans. BFAR
has provincial and municipal offices with development and regulatory functions.

The Department of Trade and Industry (DTI) conducts market studies of Philippine agricultural products
in certain markets and if the products have a good potential in these markets, its Export Marketing Bureau
provides assistance to producers to make them export-ready and connect them to foreign buyers. One of
several agricultural products the DTl has assessed of their potential in the EU market was seaweed; the
assessment considered the natural ingredients of products whose demand is driven by healthy lifestyle
choices. The Board of Investments, an attached agency of DTI, leads the promotions of various industries
and investment opportunities in the country. It also extends assistance to Filipino and foreign investors
on due diligence, business registration and facilitation and aftercare service.

The Department of Science and Technology (DOST) is the premiere science and technology body in
the Philippines charged with providing central direction, leadership, and coordination of all scientific and
technological activities, and formulating policies, programs, and projects to support national
development.

The Department of Environment and Natural Resources (DENR) is responsible for the formulation and
implementation of policies, guidelines, and rules related to environmental management, as well as the
management and conservation of the country’s natural resources. Among the 9 agencies attached to it
are: Environmental Management Bureau and the Palawan Council for Sustainable Development and
Natural Resources Development Corp. The Department developed a national Integrated Coastal
Management Program which was adopted through Executive Order 533 as the national strategy for the
sustainable development of the country’s coastal and marine environment and resources; the Order
provided for the establishment of supporting mechanisms for its implementation. In 2016, the DENR
initiated a program, after consulting with SIAP, UP MSI, seaweed farmer groups, PEMSEA, DA, National
Fisheries R and D Institute and the Department of Agriculture, to identify areas where local production of
seaweed can be either started or increased, both as a livelihood measure for coastal communities and as
an effective measure against the impacts of climate change.
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The central government has shifted many coastal management responsibilities to local government units
(LGUs) and fostered increased local participation in the management of coastal resources. In their delivery
of integrated coastal management (ICM) as a basic service, many local governments have achieved
increasing public awareness of coastal resource management (CRM) issues. Continuing challenges are
financial sustainability, inadequate capacities, weak law enforcement, and lack of integrated and
collaborative efforts. To address these challenges, a CRM certification system was developed to improve
strategies and promote incentives for local governments to support ICM*,

The Technical Education and Skills Development Authority (TESDA) includes Training Regulations For
Seaweed Production Qualification. Qualification consists of competencies that a person must achieve to
operate and maintain seaweed nursery, grow-out seaweed, produce raw dried seaweed and market it.
These competencies are required of an individual who will be engaged in seaweed production at economic
scale, handling at least one-fourth to one hectare of seaweed farm.

The UP-MSI and UP Visayas and regional universities such as University of San Carlos and Palawan State
University conduct biological, environmental, social and economic research programmes in marine
products, including seaweeds, and on coastal and marine ecosystems. The SEAFDEC Aquaculture
Department (AQD) has ongoing studies on the development of superior and disease resistant planting
materials as well as training of extension workers and seaweed entrepreneurs.

The Seaweed Industry Association of the Philippines (SIAP) has a membership composed of processors/
exporters, traders, and some farmers associations. It plays a role in marketing farmers’ produce. It
cooperates with international seaweed organizations like MARINALG International and the International
Seaweed Association in addressing major problems in marketing, especially non-trade barriers imposed
on food and food additives. On quality standards, SIAP is responsible for monitoring on quality needs of
the markets and disseminates it to all manufacturers for strict compliance.

VIET NAM

Commercial seaweed cultivation in Viet Nam dates back several decades and is widely distributed along
the coast; however, farming is mostly concentrated in the South Central Coast from Da Nang southward
to Quang Nam, Binh Dinh, Khanh Hoa and Ninh Thuan provinces.

The seaweed industry in Viet Nam has been steadily growing (Table 4). In 2020, total seaweed cultivation
area represented about 15,000 ha with 135,000 tons of production, wet weight. Assessments have
highlighted a potential seaweed farming area of 900,000 hectares (for nearshore), and while no fully
offshore seaweed farms have been operationalized, the recent national aquaculture strategy (Decision
1664) includes specific targets for offshore seaweed aquaculture to 2025 and 2030, namely 10,000 tons
and 100,000 tons respectively. The Strategy also calls for an expansion of nearshore seaweed aquaculture
output to 170,000 tons (2025) and 400,000 tons (2030). These targets illustrate an increased recognition
by the Government of Viet Nam of the potential for seaweed farming, and the growing national interest
in expanding this sector.

1 https://www.tandfonline.com/doi/abs/10.1080/08920750600686687 ?journalCode=ucmg20
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Table 4. Seaweed production and area in Viet Nam, 2010-2019

Unit 2010 2015 2019 Average growth (%/year)
Tons (Fresh) 19,256 63,000 120,000 22.5
Seaweed
Ha 3,960 25,000 10,150 11

Source: GSO and D-Fish, 2010-2019

The main seaweed species farmed include Gracilaria, Caulerpa, Eucheuma, and Kappaphycus. Historically,
seaweed in Viet Nam has been used in traditional food preparations. More recently it is increasingly used
in higher value-added food products such as snack food and candies. Exports have also been rising. In
2019 Viet Nam exported 2,843 tons of seaweed, valued at USD $4.47 million, a 138 % increase from 2018.
There is an increasing number of enterprises/companies involved in the business of seaweed processing
and marketing seaweed products, such as: Viet Nam Seaweed Co., Ltd, Capital Seaweed Consumer Viet
Nam (CSC-Viet Nam), Tri Tin company and others.

A processing plant in Long Hai produces jelly from carrageenan (raw material is Kappahycus sp) using old
technology. It has a rated capacity of 6,000 tonnes a year.?

Institutional Policies and Mandates

Responsibility for the seaweed sector is distributed horizontally among sectoral ministries and their
local/provincial branches. Ministries that have authority and responsibilities over the seaweed industry
include:

The Ministry of Agriculture and Rural Development is an agency of the Government performing the state
management function in the following sectors and fields: Agriculture, forestry, salt production, fisheries...
In the field of fisheries, MARD's mandates include directing, guiding and supervising the implementation
of policies on fisheries development, which include aquaculture, capture fisheries, aquatic resources
conservation and development, fisheries resources surveillance. Under MARD, the Directorate of
Fisheries (D-Fish) provides advisory and assistance to the minister of MARD in the implementation of the
fishery laws nationwide. For aquaculture (including seaweed), D-Fish has these tasks: guide, direct and
inspect the implementation of regulations on aquaculture planning and scheduling of crops, breeding,
and the organization of production in aquaculture. In addition, D-Fish assesses the performance and
appoints aquaculture certification bodies; organizes, examines, evaluates, designates as well as revokes
the designation of aquaculture laboratories (based on regulations); and issues permits for certain
activities in aquaculture. The National Standard on Good Aquaculture Practices in Vietnam (VietGAP) was
developed by D-Fish and approved by MARD in 2014. D-Fish designates VietGAP (in aquaculture)
certification organizations and supervises their activities.

The National Agro-Forestry-Fisheries Quality Assurance Department (NAFIQAD) is directly under MARD.
NAFIQAD advises and assists the Minister in the enforcement of standards of quality and food safety of
agricultural, forestry and fishery products, including tracing, warning, preventing, stopping and managing
violations of food safety regulations and standards.

12 Nguyen Van Nguyen. 2017. “Seaweed Industry in Viet Nam”, presentation at the 9th Meeting of the ASEAN Seaweed Industry
Club on ASEAN Cooperation in Agriculture and Forest Products Promotion Scheme. 1-3 Aug 2017, Danang, VN
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At the subnational level, the Provincial People’s Committees (PPC) and, under them, the district councils,
are responsible for developing and managing fishery and aquaculture at provincial scales. MARD directly
manages only responsibilities that cross provincial lines. Local authorities have varying capacities for
planning and management. The Provincial Department of Agriculture and Rural Development (DARD) is
under the administrative authority of the Provincial Peoples Committee (PPC). DARD is also a provincial
department of MARD and thus accountable to MARD in the state management functions. Among the local
agencies under DARD are the provincial Branch of Fisheries; the Branch is accountable to both DARD and
D-Fish in reporting lines and state management of the fishery sector. PPC coordinates all departments in
provincial planning. DARD assists and reports to PPC in fishery planning, including inputs into provincial
Socio-economic Development Plans.

The Ministry of Natural Resources and Environment (MONRE) is responsible for national-level marine
spatial planning (in conjunction with the Ministry of Planning and based on the 2018 Planning Law) and
environment protection. Under MONRE, the Vietnam Administration of Seas and Islands (VASI) is the state
unit responsible for the management of seas and islands, including coasts. VASI has been assigned the
responsibility for developing the National Marine Spatial Planning (together with the Ministry of Planning
and Investment) and the Master Plan on sustainable exploitation and use of coastal resources in the 2021
- 2030 period, with a vision looking to 2045 (to be harmonized with the Planning Law). In cooperation with
MARD, MONRE oversees environmental protection, management of land and marine aquaculture sites,
marine spatial planning, and guidance for allocation of sea areas for mariculture. MONRE sets and
enforces conservation, biodiversity, climate change, remote sensing, and environmental regulations
related to seaweed aquaculture. It also issues policies on water resource management, sea use planning,
permits of sea use rights. and marine spatial planning. At the provincial level is the Department of Natural
Resources and Environment (DONRE). Ministry of Finance (MoF) imposes fees/charges according to
relevant regulations on fisheries and aquaculture. In addition, MoF cooperates with MARD in managing
the transport of fishery products through ports and the logistical services at ports under the Agreement
on Port State Measures.

Ministry of Public Security (MPS) cooperates with MARD in the management of fisheries. Viet Nam Marine
Police (Coast Guard) provides surveillance, enforcement, protection (such as security to fish cages and
pens, fish farms including seaweed farms) and assistance to fishers and aquaculture farmers, as necessary.

Ministry of Planning and Investment (MPI) screens and approves investments in all economic sectors. It
provides the plan and budget for sector development projects and programmes. MPI - through the 2017
Law on Planning (effective on the 1st of January, 2019) - also provides the legal foundation for integrated
multi-sectoral planning, including marine spatial planning. The national planning system for the period
2021-2030 will replace previous master plans with (i) the national level master plan, (ii) inter- provincial
master plans, and (iii) provincial master plans. MONRE is responsible for coordinating with MARD, MOIT,
MOC and other related ministries to develop the national level overall master plan and submit to the
Government for approval.

Ministry of Science and Technology (MOST) is engaged in appraising and setting of technical standards of
breeds, farming technology and product quality. MOST sets the national program for aquaculture
innovation and technology development. Ministry of Industry and Trade (MolT) has policy and regulatory
mandates over seaweed processing and trade, market surveillance, export development and food safety
of seaweed products during processing, storage, and distribution. The Ministry also resolves trade barriers
for seaweed products and is in charge of the development of offshore wind power generation projects,
which may accommodate the integration of offshore seaweed farming.

Ministry of Health (MoH) is the main line agency responsible for hygiene, food safety, and health of
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consumers related to seaweed or seaweed-based products.

In addition to the state management bodies, there are agencies and organizations such as research
institutes and commodity associations playing a supporting role in seaweed management and
development such as Research Institutes for Aquaculture [, Il and Ill, Research Institute for Marine
Fisheries (RIMF), Viet Nam Institution of Fisheries Economics and Planning (VIFEP), Universities and
Colleges (Nha Trang University, Hanoi Agriculture University); Viet Nam Fisheries Association (VINAFIS);
Viet Nam Association of Seafood Exporters and Producers (VASEP); National Agriculture Extension Center
(NAEC).

The Research Institutes, Nha Trang Fisheries University and others have fisheries and aquaculture
curricula and biotechnology laboratories. The Viethamese Association of Seafood Exporters and Producers
(VASEP) has a wide membership of enterprises engaged in producing, processing, and trading of fisheries
products (however, it does not as yet include seaweed in its portfolio because of the relatively small
production and export volumes compared to Pangasius and shrimp). It coordinates and links the
members’ operations to improve value, quality and competitive capacity of Vietnamese seafood,
enhances sources of materials for seafood export, and represents the legal interests of members.

While the current aquaculture cooperatives are mostly organized around shrimp, Viet Nam Seaculture
Association (VSA) is a recently formed organized national body whose mandate has direct relevance to
marine aquaculture including seaweed. VSA is a non-governmental organization currently with 208
institutional and business enterprise members, including universities, R&D institutions, and organizations
and individuals engaged in various types of activities in the value chains (seed production, farming,
preserving, processing, transporting and marketing) of marine species, including seaweed. The aim of VSA
is to integrate efforts of members, enhance linkages, build partnerships among stakeholders for
developing a modern and sustainable sea culture industry, creating products of high economic value, and
developing the marine economy. VSA is advocating Integrated Multi-trophic Aquaculture (IMTA) with
seaweed and integrating industrial scale seaweed farming with the offshore wind farms.

1.5 Baseline Scenario

In addition, the project will build on a number of planned and ongoing seaweed interventions at the
global, regional, and national level, each of which is pivotal in advancing the overall objective and the
components, outcomes and outputs of this project: There is a range of initiatives of various entities on
which the project can build on, contribute to, or draw support from. Collectively they cover the entire
value chain of seaweed. Some focus on the governance requirements — mandatory, market-based and
voluntary -- for an industry that is expected to expand rapidly, some on innovations and good practices in
seaweed farming, others on the development of new and higher value product forms, the new
technologies to produce them and investments into these new technologies. A number of specific
initiatives include selection of sites within a specified mariculture zone, development of management
plans for the selected sites, genetic improvement for quality planting materials, biosecurity, better farm
practices, standards for environmental, food and operational safety, certification for responsible farming
as well as management of wild seaweed resources.

GLOBAL AND REGIONAL BASELINE

At a regional and transboundary level, the project will build on the South China Sea Large Marine
Ecosystem Strategic Action Plan and the Sulu Celebes Large Marine Ecosystem Action Plan (section 1.6).
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The South China Sea SAP includes strategic priority actions and targets for seagrasses, mangroves, and
coral reefs, and identifies nutrient loads as a threat to both coral reefs and seagrass beds. The Sulu Celebes
Large Marine Ecosystem Action Program’s objective is to build the Sulu-Sulawesi into a marine ecoregion
that is ecologically healthy and delivers ecosystem services that provide equitable socio-economic and
cultural benefits by 2025. Specific actions that the project will build on or contribute to include integrated
coastal management plans, and actions to address transboundary problems, including climate change and
marine pollution.

The project will also build on the Sustainable Development Strategy for the Seas of East Asia (SDS-SEA)
Implementation Plan 2018-2022, which includes both large marine ecosystems. Specifically, the project
will build on the following priority management programs included in the Implementation Plan:
e Biodiversity Conservation and Management: Management plans/zoning schemes developed,
adopted, and implemented; pilot sites for blue carbon projects
e Climate Change and Disaster Risk Reduction and Management: Mainstreaming climate change
adaptation and disaster risk reduction and management into programs at the national and local
levels
e Pollution Reduction and Waste Management: Reduce marine pollution loadings, including plastics
and nutrient pollution

The project will also build on the Implementation Plan’s governance program, which includes an emphasis
on regional knowledge management and capacity building, as well as investments in blue economy
projects through the Ocean Investment Platform.

Standards and Platforms for Seaweed Production
There are several standards/principles that are available for seaweed production. The Agquaculture
Stewardship Council (ASC) and Marine Stewardship Council (MSC) have created 5 guiding principles for
sustainable seaweed production: (1) protection of wild populations from over-exploitation., (2) harvesting
and farming activities that allow for the maintenance of the structure, productivity, function, and diversity
of the existing ecosystem, (3) effective management such that the system in place respects local, national,
and international laws, (4) social responsibility, and (5) community relations and interaction.

The Safe Seaweed Coalition has developed standards to guide consumer safety, environmental safety,
and operational safety. The Safe Seaweed Coalition has more than 600 members across the seaweed
value chain. Their Seaweed Manifesto, launched in June 2020, outlines a vision for scaling seaweed that
also delivers on the sustainable development goals.

Finally, SEAFDEC’s mandate covers seaweed aquaculture, and provides an intergovernmental platform for
guiding seaweed aquaculture in the region. At a regional level, SEAFDEC supports communication across
its members. Seaweed is among the commodities in which research on seed production, refinement of
culture techniques, socio-economics, and climate change adaptation is being conducted at SEAFDEC's
Aquaculture Department (AQD) under various Thematic Programs (5-year term and renewed thereafter).
There is a Seaweed Biotechnology Unit at AQD’s Laboratory for Advanced Aquaculture Technologies.

National standards for seaweed also exist (see Philippines’ baseline).

Global Investments in production, processing, and biorefinery solutions for seaweed

22



There are many global investments in seaweed production, processing, and biorefinery solutions. World
Wildlife Fund (WWF) has made several investments in seaweed. With the support of the Jeremy and
Hannelore Grantham Environmental Trust, WWF-US made a $850,000 impact investment in Ocean
Rainforest, a seaweed farming operation in the Faroe Islands, to “accelerate and scale growth of global
offshore seaweed production....” The investment also aims to improve yields and advance the market
potential for seaweed as livestock feed. WWF made a second impact investment in Oceanium, a company
looking to operate globally that is developing novel technology to refine seaweed for packaging and other
high-value extracts. In addition, WWF has received a grantfrom the Bezos Earth Fund
for advancing seaweed value chains (2020-2023). While the investments are largely for North America
and Europe, the technologies and products developed can provide important baseline (technological and
social application) for this Project. Relevant investments under this project (contributing to the project,
and undertaken through a range of partners) include: quantifying ecosystem services of seaweeds;
developing whale-safe composite lines for kelp cultivation (University of New Hampshire; this technology
may be applied to the project as, in Philippines, it has been noted that dugongs sometimes get entangled
in seaweed lines); communication products on the benefits of seaweed aquaculture (which helps to raise
awareness on the sector as a whole), best practices around social license to operate farms, and
development of seaweed strains that are high yielding, tolerant to higher temperatures, and resistant to
diseases.

Companies are exploring biorefinery technologies for seaweed. Brabender GMBH & Co. KG. is developing
technology to make pellets out of seaweed biomass for manufacture into biofilms for, among other uses,
bioplastic packaging, in collaboration with the University of the Philippines Marine Science Institute, and
a private enterprise. The technology will be ready for pilot testing in a years’ time or sooner. Brabender
will undertake a pilot test, a study of the product’s global value chain and development of seaweed-based
bioplastic downcycling as fertilizer to increase the raw material valorization.

FAO and World Bank have been developing business planning models for seaweed aquaculture in Sri
Lanka and the Caribbean that could be adapted to a wide range of systems. This could provide a useful
template for the business models to be developed under the project.

i.  The World Bank and PROBLUE have been developing market and case studies for seaweed
expansion and novel products that would increase seaweed demand.

ii. The US Department of Energy’s ‘Advanced Research Projects Agency - Energy’ (ARPA-E) has
invested $40 million into seaweed aquaculture research as potential biofuels. It has also
developed site selection software that supports proper investment locations for optimizing
seaweed growth. ARPA-E has also devised seaweed cultivation and harvest equipment methods.
Several demo projects are ongoing in collaboration with private sector entities.

Carbon Credits

Oceans 2050 is currently undertaking an analysis of the carbon capture potential for various seaweed
strains. The global effort (although not including Viet Nam and Philippines) seeks to quantify seaweed
carbon sequestration and provide evidence and methodology to validate and monetize the carbon
sequestration impact of ocean farming. The intent is to use this as a basis for a carbon credit market.
Based on the results of the study and development of the carbon credit model, the project will assess
opportunities to build on the results (linking to carbon credits). Other than Oceans 2050, the Task Force
on Scaling Voluntary Carbon Markets (TFSVCM) is a private sector initiative that aims to develop a carbon
market. The task force could link carbon credit “sellers” to buyers.
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VIET NAM BASELINE PLANS AND ACTIVITIES

Policies and Planning
Viet Nam has a growing seaweed industry.

In 2021, the Government approved the ‘Strategy for Development of Viet Nam’s Fisheries by 2030 with
Vision Towards 2045’ (Decision No. 1664/QD-TTg dated 04/10/2021). Under MARD, the general objective
is to develop marine aquaculture into a large-scale, industrial, synchronous, safe, efficient, sustainable
commodity industry, and protect the environment; create branded products for domestic and export
markets; create jobs, improve socio-economic conditions, and raise incomes of coastal communities.
Seaweed has been prioritized as a key commodity under the Strategy. The strategy includes the following
targets: for nearshore seaweed aquaculture, 170,000 tons by 2025 and 400,000 tons by 2030; for offshore
seaweed aquaculture, 10,000 tons by 2025 and 100,000 tons by 2030. The government will assess
seaweed growing areas nationwide to support these targets. This strategy is a key government priority
that the project will support.

The Directorate of Fisheries is undertaking three projects to achieve this Strategy: (1) development of
seaweed production for export up to 2030; (2) developing technologies for seedling production and
cultivation of a number of economic-valued seaweeds; and (3) environmental monitoring, fishery
extension, and trade promotion. The government is also setting up projects on seed production
infrastructure (2021-2030), including for seaweed in Khanh Hoa, Ninh Thuan, and Binh Thuan provinces.

The Ministry of Natural Resources and Environment — through the Viet Nam Administration of Seas and
Islands (VASI) - and the Ministry of Planning and Investment (MPI) are leading a Marine Spatial Planning
(MSP) process, originally planned to be implemented in 2021-2022, based on a new Planning Law
instituted in 2019. Whilst experiencing Covid-related delays, the MSP is expected to provide for more
detailed and integrated multisector planning, and includes the coastal waters up to six nautical miles from
the coast. A national marine plan for the sustainable exploitation and use of coastal resources, developed
by MONRE will be streamlined with the national MSP process in accordance with relevant provisions in
the Planning Law. Accordingly, provincial-level coastal planning —developed and approved by the relevant
Provincial Peoples Committee in consultation with sectors - is expected to be guided by the national MSP.

The Integrated Coastal Zone Management Strategy has been implemented with the Program on
Environmental Management for the Seas of East Asia (PEMSEA). It was started in 2000 and supports over
10 provincial programs on integrated coastal marine resource management.** However, on-the-ground
results of ICZM planning have been limited at best, and coastal decision-making remains largely sector-
based. There is an urgent need for provincial-level coastal planning to be more robust, integrated, and
focused on aligning growth in coastal areas with climate change risk mitigation strategies. Accordingly, it
is expected that the new MSP/National Marine Planning under VASI/MPI will supersede previous ICZM
strategic planning.

Provincial level

13 World Bank (2019). Situation Assessment of Integrated Coastal Zone Management (ICZM) in Viet Nam. Hanoi:
World Bank
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Ninh Thuan province pioneered the commercial cultivation of seaweed in Viet Nam, introducing
Kappaphycus alvarezii in the 1990s. During the period 2011-2015, Kappaphycus expanded rapidly,
exceeding 200 ha of off-the-coast farming and producing approximately 3,500 tons per year, providing a
significant source of livelihood for poor communities. However, production in 2020 — impacted by sub-
optimal market conditions, poor weather, predation and competition from tourism — dropped to only
around 500 tons. Government and private sector in Ninh Thuan hope to mainstream more stable and
steadily expanded seaweed cultivation. In the draft provincial plan, two off-the-coast zones have been
earmarked for mariculture, including “Zone C” (1,260 ha) for lobster, marine fish and seaweed, and “Zone
D” with 100 ha allocated for Kappaphycus farming. This provincial plan is expected to be approved in 2022.
In Phuoc Dinh commune — the main ward engaged in seaweed farming in Zone D — there are 107
households farming seaweed during peak season, with a total production of around 30 tonnes of fresh
seaweed. Together with adverse weather and rising water temperature, market fluctuations remain a
major challenge (with prices between 3,000 — 6,000 VND/ kg fresh biomass.). Current production cost is
50 — 60 million VND per ha, including material for farming, seedling (50% of input costs) and hired labor.
Gross revenue is around 125 mil — 150 million VND (i.e if the market price is 5,000 VND/kg of fresh
biomass), representing an average annual profit of around 50 — 70 million VND/ha/year (approximately
$3060 USD/ha/year).

Adjacent to Ninh Thuan, Khanh Hoa has favorable conditions for seaweed farming, including Kappaphycus
and Caulerpa. In 2020, there were 47.4 ha of seaweed farming area with a production of around 414 tons.
Caulerpa farming is concentrated in Ninh Hai commune, Ninh Hoa town. According to provincial planning
for the 2020-2025 period, only 80 ha are planned for seaweed farming — an unambitious target largely
emanating from current challenges with supply chains and price fluctuations, as well as competition from
tourism and other coastal development. However, provincial authorities support the expansion of
seaweed supply chains in the province, especially for Caulerpa due to that species’ relatively high yield
(20 tons/ha/year), higher market value and current domestic and global market trends.

Private Sector

There are several private seaweed companies that the project could engage for activities along the value
chain. Hoa Trinh company, located in Ninh Thuan province, buys fresh and dried Kappaphycus from
farmers for pre-processing. The company provides microfinance to local farmers who then sell their
harvest to the company. Son Hai Carrageenan JSC, located in Ninh Thuan province, is a small processing
company that extracts carrageenan from Kappaphycus. The company buys dried Kappaphycus from Hoa
Trinh and other agents. Long Hai Co., Ltd, located in Hai Duong province (an industrialized province in the
Hanoi Capital Region) is the nation’s biggest seaweed processing company, specializing in processing and
trading of carrageenan and value-added products such as jellies and juices. VINABS, located at Van Lwong
commune, Van Ninh district, Khanh Hoa province, works on Kappaphycus seedling production and
distribution in a number of provinces. Super Truong Phat Plastic Joint Stock Company, located in Ha Noi,
is an input supplier company. It has projects in open sea aquaculture including seaweed farming in Ninh
Thuan and Khanh Hoa, Vung Tau provinces.

There are around 20 SMEs working on fresh and processed seagrape product in the project area. Tri Tin
(Khanh Hoa) and Hai Nam Okinawa (Binh Thuan) export products to Japan, USA and EU. They process raw
materials produced in their own farm and sourced from surrounding farms. Sabudo Sea Grapes (Khanh
Hoa) produces seagrapes under their “King Umibudo” brand, using seed sourced from Japan. GCAP Viet
Nam Ltd (Khanh Hoa) specializes in farming, processing and trading in fresh and powdered seagrapes.
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Tri Tin has started to establish a supply link with farmers but the scale is still limited. They will implement
three pilot models of seagrape culture in collaboration with the Project:
i. A model of seagrape cultivation in earth ponds
ii. A model of seagrape cultivation in earth ponds integrated with sea cucumber
iii. A model of seagrape cultivation in the open sea, in nearshore leases near earth pond operations

Research and development
There are several research and academic institutions in Viet Nam that provide the scientific and
technology support to the industry’s development.

The Nha Trang Institute of Technology Research and Application (NITRA) — under the Viet Nam Academy
of Science and Technology (VAST) - conducts scientific and technology-based research related to seaweed
aquaculture and its application to the production process. Seaweed-related studies and applications are
focused on a range of research areas, from investigation of bioactive ingredients and pilot-scale fucoidan
production, to modelling floating cage seaweed cultivation and studying the potential for new macroalgae
products (e.g. probiotic fermented beverages). NITRA has also recently conducted studies on floating cage
seaweed cultivation in the open sea. NITRA will be engaged in the project in piloting the application of
innovative farming materials and value-adding processing methods, assessment of seedling selection and
operation of seedling nurseries.

The Research Institutes of Aquaculture (there are three) are state research facilities assigned by the MARD
to conduct research on national aquaculture development. RIA’s research — both pure and applied - has
focused on aquatic seed production, improvements in aquaculture technology, and improvements in the
preservation of aquatic products. RIA3 (in Khanh Hoa province) - and its affiliate branches (Centre for
Monitoring of Aquaculture Environment and Diseases; National Marine Seed Production Centre) - have
conducted various experiments on seaweed within their wet lab facilities, most recently investigating
seaweed disease and treatment methods, with a focus on Ice-Ice, epiphytes diseases on Kappaphycus
alvarezii, and parasitic disease on Sea grapes (Caulepa lentillifera), working with samples collected from
farms located in Ninh Hoa (one of the project pilot sites). RIA3 has also been researching integrated
farming of seaweed with fish and other species, such as shrimp, snails, green mussels and sea cucumber,
as well as other basic research on Kappaphycus alvarezii production in marine cage culture and the use of
seaweeds as bio-filter in shrimp culture. RIA3 will collaborate with the project in assessment of technical
and economic performance of pilot farms, and technical advice on seedling selection and nursery
operation.

The Research Institute of Marine Fisheries (RIMF) is a leading research organization under MARD, carrying
out scientific research, technology transfer and advisory services in marine conservation, fishing
technology and marine products processing. RIMF will be a key research partner in the project, including
engagement in the Expert Working Group and technical inputs into national seaweed planning.

Nha Trang Fisheries University (NTFU) is engaged in varied research on seaweed cultivation and
development, often closely affiliated with NITRA and other organizations. It is anticipated that NTFU will
engage with the project in sourcing of planting material, training, application of results into academic
curricula, and establishment and operation of the seedling nursery. Also located in Nha Trang, the Institute
of Oceanography (NIO) is a public research institute with extensive expertise and datasets vital to long-
term planning and development of seaweed aquaculture. NIO may potentially engage in the project’s
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technical working group, conduct of baseline studies and provision of technical inputs in the formulation
of the national seaweed plan.

PHILIPPINES BASELINE PLANS AND ACTIVITIES

The Philippines has a well-developed and active seaweed industry, providing a strong baseline for the
Project to build on.

Policies and Planning

The Philippines has several plans that guide the seaweed industry:

BFAR’s Seaweed Industry Roadmap (2016-2022; updated for 2022-2026) has guided seaweed
production in the Philippines over the past five years, and is structured around three key
components: (1) improved production; (2) organized seaweed farmers; and (3)
promotion/commercialization of seaweed products. It has been updated for the period 2022-
2026 and is awaiting approval by the Department of Agriculture. Strategies and interventions
include, among others, the expansion of seaweed farming in traditional areas, introduction of
seaweed farming in non-traditional areas, adoption of technologies to increase productivity,
improvement of post-harvest technologies, and research and development to address the
identified problems in production technology, processing and value adding and marketing.

The Carrageenan Industry Roadmap. Developed by Department of Trade and Industry and the
private industry sector, the roadmap for this subsector sets a production and marketing strategy
to be realized through action programs. The programs have an implementation guideline and a
monitoring mechanism.

In addition to national-level plans, BFAR has updated the Philippine National Standards (PNS) on
good aquaculture practices and raw dried seaweed; there is now a final revised draft (PNS/BAFS
85 2021). It covers practices that aim to prevent or minimize the risk associated with aquaculture
production in any culture environment. It covers food safety and quality, environmental integrity
and socio-economic welfare. The ultimate aim is to gain greater confidence in consumers’
expectations that the Philippine Seaweed products are safe, sound and fit for human
consumption. The PNS for Dried Raw Seaweed aims to provide common understanding on the
scope of the standard, quality requirements, classification according to quality, tolerances,
contaminants, hygiene, packaging, marketing or labeling, sampling, and definition of defectives.
It prescribes quality specifications and safety requirements of dried raw seaweed of the class
Rhodophyceae (red seaweed) such as but not limited to Kappaphycus spp. and Eucheuma spp.

Seaweed production and processing

There are numerous initiatives taking place in Philippines to advance seaweed production and processing.
A number of institutions provide training, manuals, and extension services to support seaweed farmers
and seaweed cooperatives/associations in the Philippines:

A National Seaweed Program, led by BFAR, supports implementation of the Seaweed Industry
Roadmap. Activities under this program include developing a nationwide network of seaweed
farmer/fisherfolk cooperatives. Through this network, BFAR is providing trainings on cooperative
management and seaweed production and marketing to seaweed farmers. To date, more than 40
seaweed cooperatives have been officially established and now operational.

Training for seaweed farmers is also promoted as part of the Technical Education and Skills
Development Act (TESDA) of 1994, in which seaweed training regulations are provided. ESDA
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Seaweed Production NC Il provides competency standards and training for seaweed farmers “to
operate and maintain seaweed nursery, grow-out seaweed, produce raw dried seaweed and
market seaweed.

iii.  The University of San Carlos has developed seaweed manuals translated into 10 dialects. These
are available to BFAR, SIAP and NGOs working with farmers.

iv.  The Bureau of Agriculture and Fisheries Standards (BAFS) will continue to host seminars and
trainings on the seaweed standards mentioned above. BAFS also collects data on industry
practices that include use of fertilizers and chemicals, plastic materials, as well as workplace
conditions.

The Philippine Rural Development Project ($1,102.17 million; 2014-2025) was recently extended (with
additional financing) and represents another important baseline initiative; it is led by the Department of
Agriculture and is jointly funded by the World Bank, National Government and Local Government Units.
The project “aims to increase rural incomes and enhance farm and fishery productivity in targeted areas
by supporting smallholders and fishers to increase their marketable surpluses and their access to
markets.”'* The project includes several sub-components focused on seaweed. A National Value Chain
Analysis for Seaweeds has been undertaken as part of the project. As of May 2021, value chain analyses
of seaweeds in three regions (Regions 4b, 8 and ARMM) has been carried out. And 47 mostly small scale
enterprise projects on seaweed were approved for a total funding of almost PHP 190 million (USD 4
million), with 17 still underway.

Coast4C is a social enterprise launched by the Zoological Society of London (ZSL) in 2020 to drive ocean
and climate restoration through inclusive value chains for regenerative seaweed and end-of-life fishing
nets. Coast4C supports several ongoing projects with seaweed communities in the Philippines. These
projects include: community-based activities aimed at building social infrastructure, financial inclusion,
spatial planning and integrating into marine protected areas; building community-level infrastructure (e.g.
guardhouses, solar drying facilities, enforcement facilities); and facilitating and supporting marine
protected areas. They conduct capacity building activities such as training, provide financial support or
facilitate access to financial services (e.g., credit, insurance, etc.) to farmers, and promote product
development. Their program seeks to eliminate negative environmental and social impacts of seaweed
farming and ensure that it is regenerative and supports community development.

Finally, SEAFDEC Aquaculture Department (AQD) conducts ongoing studies on the development of
superior and disease resistant planting materials as well as training of extension workers and seaweed
entrepreneurs.

Provincial level
Palawan is one of the top seaweed producing provinces of the Philippines, contributing 24% of the
county’s production. Its coastline is 2000 km long. Of its 23 municipalities, 20 are seaweed producers.
One of these is Roxas which has administrative authority over one of the two project sites: Green Island.
Seaweed farming was introduced to this island in 1978 by a private company, Marine Colloids. Green
Island has a zoning map developed by the Palawan Council for Sustainable Development, which guides
marine resources use in the seascape. Areas off Green Island have been mapped and designated for
seaweed farms. A fishers cooperative is active in the area. The Northern Palawan Fishers Cooperative has
a membership of more than 130, almost all of them seaweed farmers. The Palawan State University has

14 https://projects.worldbank.org/en/projects-operations/project-detail/P132317
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an ongoing two-year (2021 — 2022) project on seed improvement (as well as capacity building of the local
farmers’ association they are working with) on Green Island; the University’s experimental seed farm,
which shall be turned over to the association and continue producing planting materials, can be the source
of seedlings for the project demonstration farm. The demonstration farm could serve as a further test bed
for the performance of the strains in a more dynamic deep-water environment. Also on Green Island, the
municipal government will continue to provide farmers with materials for improving their livelihoods and
has acknowledged the importance of improving seaweed farming and value adding

Zamboanga Peninsula is the third top seaweed producing region in the country, contributing 13.8% (or
202,606.31 MT) of fresh seaweed in 2020. Total area planted was 11,728 hectares with an additional
17,120 hectares for expansion. The Peninsula has 26,850 seaweed farmers, 126 seaweed farmer
associations and cooperatives, 147 traders and 3 seaweed processing plants. Zamboanga provides
important baseline for the project, especially for offshore seaweed farming. Currently, 20 units of climate-
resilient deep-sea seaweed farms are being piloted in the Zamboanga Peninsula by DA-BFAR Regional
Office IX. The seaweed lines are made of polyethylene (PE) ropes with a dimension of 100m x 25m for a
total area of 2,500 sq.m. (1/4 hectare).

Research and Development
The Department of Science and Technology (DOST) has various projects on seaweed to support research
and development initiatives for seaweed value chains. The following is underway:

i. Carrageenan as fertilizer: after successful field trials of a carrageenan fertilizer additive, DOST will
partner with the Agriculture department to promote its use. Field trials showed that carrageenan,
when added to fertilizer, can increase rice yield, resistance to diseases, among others

ii. Establishment of a Seaweed R&D Center in Tawi-Tawi. The past 10 years saw declines in the
income of farming communities because of issues on quality, storage, processing and trading.
The Seaweed R&D Center supports farmers, traders and processors with the opportunity to use
high-quality seaweed stocks, guaranteeing a 35-percent increase in monthly income.

Processing technology, for example for noodle production, is being developed or improved at the National
Seaweeds Technology Development Center (NSTDC).

1.6 Coordination with other relevant GEF & non-GEF Initiatives

The project will coordinate with GEF and non-GEF projects being implemented in Philippines and Viet Nam
focused on coastal and marine resource management. The project will build on key baseline projects and
initiatives (see section on baseline) and coordinate with key stakeholders and partners (see stakeholder
section) to: i) benefit from lessons learned; and ii) effectively leverage relevant activities to maximize
efficiency and impact.

In particular, the project will coordinate with and ensure integration with the following investments by
GEF and large multilateral organizations:

i Implementing the Strategic Action Program for the South China Sea and Gulf of Thailand (UNEP;
2017-2023; GEF financing: $15 million). UNOPS and SEAFDEC are executing this project in China,
Cambodia, Indonesia, Philippines, Thailand, Viet Nam. Its objective is “to assist countries in
meeting the targets of the approved Strategic Action Programme (SAP) for the marine and coastal
environment of the South China Sea (SCS) through implementation of the National Action Plans
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in support of the SAP, and strengthening regional co-ordination for SCS SAP implementation.” The
Inter-Ministry Committee (IMC) includes representatives from each of the countries. The project
aligns well with the South China Sea SAP, which clearly identifies unsustainable aquaculture as a
key threat to the SCS region (for example, on mangroves and seagrass, as well as coastal
pollution).

Build on action plans of the Sulu—Sulawesi Marine Ecoregion, which includes the Philippines,
Indonesia, and Malaysia. Outscaling the results of the project to this ecoregion would contribute
to the marine biodiversity objectives of the SSME Conservation Plan.

Towards Sustainable and Conversion-Free Aquaculture in Indonesian Seas Large Marine
Ecosystem (ISLME) (ADB; GEF ID: 10867; GEF financing: $4,449,542). This has two sub-projects:
Shrimp in Indonesia and Seaweed in Timor Leste. The seaweed project is focused on “increasing
Post-harvest Capabilities to Enhance Seaweed Aquaculture Livelihoods in Timor-Leste.” One of its
proposed outcomes is “Seaweed aquaculture and capture of nutrients from the ocean expanded”
which will be achieved by, “quantification of ecosystem services through methodologies
developed by the GEF 7 Blue Horizon project and adopted in Timor-Leste to facilitate new
approaches to quantifying and compensating for ecosystem services.” The proposed project also
expects to apply the lessons from the Policy and Regulatory gap framework analysis undertaken
by the Blue Horizon Project to generate policy recommendations including zoning, mooring,
prevention of marine mammal entanglements, carrying capacity, etc. Thirdly, the Timor Leste
project will engage the GEF 7 Blue Horizon project to assist in international market engagement
by cooperating with the private sector engaged in the Blue Horizon project. It also intends to seek
engagement in the Safe Seaweed Coalition. The Blue Horizon Project can strengthen the post-
harvest and marketing aspects through a cross-learning arrangement.

The Timor Leste project is advocating a market-oriented strategy with these guidelines: seaweed
as a solution is only as good as the markets that the farmers can access; enhance farm value to
maintain farmers in the supply chain; if livelihoods are not successful, the ecosystem services of
seaweed aquaculture are lost. It seeks to identify ways to amplify ecosystem services of seaweed
aquaculture by generating better marketing conditions. Among these are (i) Improved post-
harvest handling facilitated by a center of excellence for post-harvest handling of seaweed and
then developing and demonstrating, in remote settings, solar-powered post harvest solutions
such as portable dehydrators, mini cool-cold storage facilities, and first stage extractors; (ii)
Development of farmer associations and empowering existing cooperatives to equip them with
the knowledge and technologies to not be beholden to traders and middlemen for information;
(iii) Better connectivity with international markets; (iv) Understanding the marketing aspects of
the ecosystem services of seaweed and how to quantify these for better market penetration.

Coral Reef Rescue (CRR) (WWF; GEF ID: 10575; GEF financing: $7,000,000). This GEF project
contributes to the Global Coral Reef Rescue Initiative (CRRI), a global multistakeholder partnership
aimed at protecting the health of coral reef ecosystems in the face of climate threats. CRRI focuses
on coral reefs identified through a global analysis as having substantially lower exposure to
climate change stress due to local oceanographic conditions such as currents and upwelling. Areas
prioritized for site-based action under the proposed CRR GEF Project include 8 municipalities in
Palawan. These are near the Blue Horizon Project site on Green Island in Roxas town. The Project’s
activities on marine spatial planning in Roxas could contribute to the CRR project by incorporating
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coral reef considerations and ensuring that seaweeds are placed in an ecologically friendly way
(e.g. not intruding on coral reefs).

The Project will also coordinate with or seek cooperation with these entities:

i. The Nature Conservancy. TNC has been working in communities in Indonesia and Belize on
seaweed aquaculture as an alternative livelihood to fishing, focusing on reducing environmental
impacts, improving production, and creating sustainable livelihoods for farmers. They have
produced a guide for seaweed farmers, seaweed purchasers and conservation organizations. The
Indonesia Guide “Coastal Conservation and Sustainable Livelihoods through Seaweed Aquaculture
in Indonesia”?® provides information on how seaweed buyers can increase the sustainability of
their supply chains, how conservation organizations can work within seaweed aquaculture for
environmental and social gains, and how farmers can improve their environmental and production
practices.

15 https://www.nature.org/content/dam/tnc/nature/en/documents/Indonesia Seaweed Guide FINAL.pdf
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SECTION 2: PROJECT EXECUTION STRATEGY

2.1 Project Objective and Theory of Change

The objective of the project is “to create new sustainable seaweed value chains that will deliver ecosystem
services and provide socioeconomic benefits.” The Diagram below provides a succinct representation of
the linkages and components of three major elements — enablers, intermediate objectives and basic
objectives.

The result of the Project is enhanced well-being from the environmental, economic, and social benefits
generated by the Project. Environmental benefits come from the enhanced ecosystems services provided
by the seaweed farms, that include mitigation of acidification of the sea, oxygenation of coastal waters,
mitigation of eutrophication of marine waters, mitigation of harmful algal blooms and improvement in
the conditions for aquatic biodiversity.

Figure 2 Diagram illustrating Expected Benefits
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Economic co-benefits accrue from enhanced and diversified livelihood opportunities, which will improve
incomes through the production of more and better-quality biomass, production and sale of traditional
product forms, participation in the production and sale of higher value products, and should it prove
feasible, the prospect of additional income from carbon credits. Some higher value products based on
seaweed would also impart environmental benefits. Bioplastics, for instance.

Social co-benefits are in the form of a secure livelihood, more employment generated by the production
of and trade in traditional and new consumer products, improved food security. There are also the
multiplier effects of higher income from a seaweed enterprise: farmers can use the increased revenues
to invest in micro- or other small-scale enterprises (such as a small convenience store). A higher and
stable family income enables better access to health care and support to children’s education. An intrinsic
social benefit is the enhanced self- and collective esteem from being a participant in the development of
a progressive, self-reliant community.
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The result for the seaweed farming communities and actors in the value chain is secure and sustainable
livelihoods and enhanced livelihood assets. And a sustained as well as expanded seaweed farming
enhances the ecosystems services of seaweed aquaculture.

To achieve this status are a mix of interrelated policy, science and technology, market support as well as
self-management (voluntary) mechanisms are needed that will create or facilitate the conditions and
provide the means for:

Large scale sustainable production - availability and access to suitable areas for large scale
nearshore and offshore farming, better farming technology and practices, availability of high
yielding and robust and healthy propagules, biosecurity measures to maintain health of plants
and mitigate grazing.

Post-harvest processing — drying facilities that improve quality of raw dried seaweed, technology
for on-site extraction of colloids from fresh harvest, and technology for utilization of biomass after
colloid is extracted.

Community-based production of consumer products -- technology is available for production of
consumer products, trained personnel for production, establishment of community-based
enterprise for production and trading of the consumer products, organization of cooperative or
association to manage and operate the enterprise, product quality standards, and market access
for the products.

Commercial scale production of higher value products -- a pilot production plant is established
and product quality and processing standards designed.

The supportive actions to create the conditions and provide the means are:

For production: marine spatial planning, zoning and designation farming areas and development
of area management plans. Training in better farming practices and risk management; seed
improvement, multiplication, and distribution program.

For postharvest processing, durable and efficient drying structures, community-based small to
medium scale production of consumer products, an on-site or at least community-based
biorefinery (e.g. multi-stream zero emission) technology to extract colloids from fresh harvest and
use almost 100 percent of the plant, and high-value products manufacture; technology,
enterprise development and management, policy support, business models for financing, and
incentives for investments in bio-refinery and processing enterprises, value chain development

But these strategic actions and support mechanisms are constrained by numerous barriers:

Sites are poorly identified, unsuitable because risks to farms are not clearly assessed, not clearly
designated and potentially subject to future resource use conflicts, and therefore security of
farmers’ investments in the farm is not assured. Factors contributing to these barriers include
lack of institutional capacity for marine spatial planning, zoning and area management, overlaps
or gaps or unclear responsibilities over coastal areas by various government agencies as well as
by communities, ill-defined or unclear access or rights to mariculture areas, and lack of clear
licensing requirements or, on the other hand, complicated and excessively stringent
requirements.

Limited or no on-site post- harvest processing (i.e., zero-waste) technology, biorefinery solutions,
and higher value product processing facilities.

Lack of tested technology and limited expertise in large-scale deep-water offshore farming.
Unreliable supply of viable, high yielding and disease tolerant planting materials.
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Power asymmetry in the value chain of raw dried seaweed; weak transaction capacity of primary
producers; lack of value addition skills and facilities in seaweed farming communities.

To overcome these barriers, the Project will adopt these strategic actions:

Participation in the global Safe Seaweed Coalition

Provision of technical inputs in the updating of the National Seaweed Development Strategy and
Action Plan (of the Philippines and Viet Nam).

Development of a regional guide to outscale project results and promote the expansion of a
sustainable seaweed aquaculture industry.

Technical support to marine spatial planning and zoning, and the development of area
management plan for zoned seaweed aquaculture sites.

Technical inputs to national policy and decentralized regulations that aim to clarify farmers’ access
and user rights to seaweed farming areas and grant considerable control of seashore utilisation
into the hands of the coastal communities.

Facilitating the formation of Inter-ministerial coordination groups, and linkages with global,
regional, and national seaweed organizations and industry associations.

Sharing of technology and best practices in culture and post-harvest; sharing in the technology of
producing and maintaining superior planting materials and training in culture technology and
processing

Providing technical assistance in better farming practices and risk management to existing shallow
water seaweed farms, if any, in the project area.

Establishing and operating pilot demonstration farms for off-the-coast or offshore seaweed
culture.

Assessing the feasibility of an identified bio-refinery technology, developing an investment model
for a pilot plant based on the technology, and working with government, agricultural development
banks, and private sector to encourage investments into a commercial scale bio-refinery facility
or a higher-value product processing plant.

Developing a Carbon credit model

Promoting and providing technical inputs to the organization of cooperatives/associations of
farmers and small-scale processors, and developing a support system for these farmer
organizations that include better access to material, technical and financial inputs, and access to
market.

In summary:
- Ifthereis a guide to a regional seaweed development that SEAFDEC member states commit to, and
- Ifaregional code of good practice is established that all SEAFDEC member states commit to,

> Then, the development of the seaweed industry of the region receives a strong impetus from a closer

technical cooperation among the member countries; the Guide will be the framework for a cost-
effective pooling of national R and D resources and sharing of results, lessons, and expertise. Under
this technical cooperation framework, the members with an emerging seaweed sector and aspire to
expand it will benefit from the experiences and expertise of the ones with a more advanced industry.
The result of this technical cooperation, guided by an industry code of good practice, is a well-
governed, orderly expansion of the developing national industries and a collective strengthening of
the region’s capacity to further expand, modernize and establish a strong influence in global seaweed
value chains.
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If ecosystem and user assessments are done at a national and site level, then suitable areas for seaweed
expansion can be identified, and;

If policies, regulations, and plans are in place to guide seaweed expansion and develop seaweed value
chains in a sustainable way,

> Then the enabling environment (regulatory, planning) will be in place to support expanded areas for
nearshore, off-the-coast, and offshore sustainable seaweed production (Component 2).

If a reliable supply of quality propagules from technically equipped seaweed nurseries are available, then
this would allow seaweed biomass quality to increase, and decrease vulnerability to disease and climate
change, and;

If offshore seaweed farming technologies are successfully tested and piloted in different scenarios, then
there would be proof of concept, which would expand the areas suitable for seaweed farming, and;

If seaweed farmers are trained in offshore seaweed farming, in culture technology and processing, and in
biosecurity risk management, and are provided with superior planting materials, and then capacities are
in place to facilitate better seaweed production, and;

If standards are in place for seaweed production and adhered to by farmers, then biomass quality can be
ensured,

> Then seaweed farming and production will be strengthened, with robust and healthy propagules,
increased yields, better quality biomass, and seaweeds less vulnerable to disease and climate change
impacts.

If post-harvest processing technology is assessed for on-site extraction of colloids, and technology for
utilization of biomass after colloid is extracted, and

If community members are trained in this technology, and community-based enterprises are established
or strengthened to trade these products (with a focus on empowering women), and;

If these products are linked to markets, and;

If business models are in place and facilitate investments in these bio-refinery and processing enterprises,

> Then seaweed processing will yield higher-value products, which increases seaweed farmer incomes
and provides an incentive to expand seaweed production (which would lead to expanded
environmental and socio-econ