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Executive Summary 2026 Report

Executive Summary

The global seaweed industry has roughly tripled in volume over the 
past two decades and now accounts for approximately half of all 
marine aquaculture by volume.

(FAO, 2021; FAO, 2024c).

Coastal seaweed farming is attracting growing interest from investors, 
development finance institutions, and policymakers as a lower-capital, lower-risk, 
and more socially inclusive alternative to finfish and shellfish aquaculture. This 
abridged report sets out the comparative economic, environmental, social, and 
animal welfare case, and identifies the conditions under which seaweed 
investments succeed or fail.
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Executive Summary

Five core findings:

1 Structurally lower capital and operating costs

Nearshore seaweed operations typically require an order-of-magnitude less 
CAPEX than intensive finfish or shellfish farms, with no ongoing feed, fertiliser, or 
aeration costs. In well-sited projects with established buyers, indicative payback 
periods of 3–5 years are achievable (Scottish Association for Marine Science, 
2023; GreenWave, 2023).

2026 Report

2 The case is context-dependent

Gross margins per kilogram of raw dried biomass are often lower than for 
premium finfish or shellfish. The case strengthens markedly when seaweed is 
processed locally, integrated into Integrated Multi-Trophic Aquaculture (IMTA), or 
when ecosystem services such as nutrient removal can be monetised (World 
Bank, 2023; Buschmann et al., 2017; Ghosh et al., 2025).

3 Market structure is the binding constraint, not production cost

In efficient Tanzanian systems, production costs are roughly USD 0.100.20/kg 
dry weight, but farm-gate prices of USD 0.22–0.35/kg fall below the USD 0.40/
kg threshold at which seaweed reliably alleviates poverty (Burra & Usha Devi, 
2022; Valderrama et al., 2013).
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Executive Summary 2026 Report

4 Environmental co-benefits can strengthen the financial case

Appropriately sited farms act as biofilters, contribute to biodiversity, and 
generate ecosystem services that, as measuring, reporting, and verifying (MRV) 
frameworks mature, may be monetisable through carbon or nutrient credit 
schemes, in sharp contrast to the negative externalities of intensive finfish and 
shellfish systems (Duarte et al., 2022; Naylor et al., 2021).

5  Animal welfare belongs as a co-benefit

The absence of sentient animals in seaweed production removes direct welfare 
risk; this is best positioned as reduced reputational and regulatory exposure for 
investors, not as a substitute for commercial viability.
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Geographical Priorities

2026 Report

Near-term Priority

Africa, particularly 
Tanzania, Madagascar, 
Kenya, Mozambique, 
and Morocco.

High-potential 
Emerging Regions

The Indian 
subcontinent (India, 
Bangladesh, Sri Lanka) 
and selected Latin 
American geographies 
(Brazil, Central 
America) are high-
potential medium-term 
markets.

High-value 
Ingredient 
Markets

Cold-water kelp 
opportunities in 
Norway, Scotland, 
Chile, Canada, and 
Alaska form a distinct 
innovation frontier 
targeting biorefinery 
and high-value 
ingredient markets.
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Executive Summary 2026 Report

Five enabling conditions

Across all geographies reviewed, five 
conditions consistently determine 
whether seaweed investments 
succeed:

1
Local processing and value addition 
that captures part of the 5–20× 
price multiplier between raw 
biomass and refined products.

2
Cooperative and aggregation 
models.

3
Blended finance and risk-sharing 
mechanisms.

4
Seaweed specific licensing and 
marine spatial planning.

5
Gender-inclusive design.
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Why 
Compare 
Seaweed  
with 
Aquatic 
Animal 
Farming?
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Part 1: Seaweed vs. Aquatic Animal Farming 2026 Report

Over the past two decades, global seaweed 
production has roughly tripled, and global market 
value has increased more than tenfold over forty 
years, reaching the low- to mid-tens of billions of 
US dollars by the early 2020s.
(FAO, 2021; World Bank, 2023).

Production is concentrated in 
Asia, with China and Indonesia 
accounting for 85%–90% of global 
output, while Africa, Europe, and the 
Americas collectively supply only a 
small residual share (FAO, 2024c). A 
relatively small number of species 
(around six taxa) supplies the vast 
majority of global output despite more 
than 12,000 described seaweed 
species, indicating very large untapped 
diversity (Buschmann et al., 2017; 
Doumeizel, 2025).

Unlike finfish and shellfish aquaculture, 
which often depend on external feed 
inputs, energy-intensive infrastructure, 
and active disease management, 
seaweed farming relies primarily on 
natural nutrient flows from the ocean 
(Costa-Pierce, 2010; Naylor et al., 
2021). This fundamental difference 
creates distinct economic, 
environmental, and social profiles that 
warrant systematic side-by-side 
comparison.
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Part 1: Seaweed vs. Aquatic Animal Farming 2026 Report

A four-dimensional analytical framework
The full report uses a four-dimensional framework; environmental, 
economic, social, and animal welfare to anchor comparisons in concrete 
indicators rather than generic narratives about “sustainable 
aquaculture”.

Environmental factors include:

Nutrient uptake vs loading; carbon and biodiversity effects; external input 
requirements. Seaweed acts as a biofilter and is generally regenerative when 
well-sited; intensive finfish/shellfish production generates effluent and disease 
pressure (Naylor et al., 2021; Stentiford et al., 2012).

Economic factors include:

CAPEX, OPEX, payback, market access, diversification, scale. Seaweed has low 
CAPEX/OPEX but is constrained by underdeveloped processing and commodity-
price exposure; animal aquaculture has higher CAPEX/OPEX but mature global 
markets (Asche et al., 2009; World Bank, 2023).

11



Part 1: Seaweed vs. Aquatic Animal Farming 2026 Report

Social factors include:

Employment quality, gender inclusion, access for marginalised groups, 
compatibility with traditional livelihoods. Seaweed farming is widely accessible to 
women and lower-income coastal households; intensive animal aquaculture is 
more capital-intensive and historically male-dominated (Msuya, 2006; Valderrama 
et al., 2013).

Animal welfare factors include:

Seaweeds are non-sentient primary producers, so welfare focus is limited to 
ecosystem interactions (e.g., entanglement). Finfish and shellfish production 
raises documented welfare concerns, including high stocking densities, chronic 
stress, disease, and slaughter methods that may not reliably induce rapid 
unconsciousness; decapod crustaceans were recognised as sentient under the 
UK Animal Welfare (Sentience) Act 2022 (Birch et al., 2021; Naylor et al., 2021).
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Core 
Economic 
Case
The economic comparison 
between seaweed and 
animal aquaculture is most 
compelling when examined 
through capital intensity, 
operating costs, risk 
exposure, and returns.
(Costa-Pierce, 2010; World Bank, 2023)
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Part 2: Core Economic Case 2026 Report

The summary table below contrasts typical orders of magnitude.

Metrics Seaweed aquaculture Finfish/shrimp aquaculture

CAPEX

Low capital intensity. Ropes, 
buoys, anchors, basic seeding 
tanks, small vessels. North 
American regenerative ocean 
farms report ~tens of thousands 
USD for ~20 acres (GreenWave, 
2023; SAMS, 2023).

Substantially higher. Ponds, 
cages, aeration, filtration, feed 
storage. Often an order of 
magnitude more than small 
seaweed operations (Asche et 
al., 2009; Naylor et al., 2021).

OPEX

Low. Dominated by labour, 
maintenance, logistics. No feed, 
fertiliser, or therapeutic 
chemicals (GreenWave, 2023; 
World Bank, 2023).

High. Feed is typically the 
largest cost; additional spend on 
disease control, water-quality 
management, energy-intensive 
aeration (Asche et al., 2009).

Payback period (indicative)

3–5 years in well-sited projects 
with established buyers and 
wet-seaweed prices ≥£1,000/
tonne; longer for remote farms 
locked into low-value dried 
biomass (SAMS, 2023; World 
Bank, 2023).

Often longer, with disease 
events and feed-price spikes 
extending payback further. 
Disease can cause partial or 
total crop loss (Naylor et al., 
2021; Stentiford et al., 2012).

Income volatility

Short cycles (4–6 months) and 
limited input dependence 
reduce farm-level volatility, 
though commodity prices and 
weather still matter (World Bank, 
2023).

Highly sensitive to feed prices, 
survival rates, and export 
conditions; disease can erode 
revenues sharply (Naylor et al., 
2021).

Externalities (economic 
relevance)

Potentially monetisable 
positives: nutrient removal, 
carbon uptake, habitat 
provision, coastal protection, 
though carbon evidence is 
contested and MRV is still 
developing.

Documented negatives: 
effluent, nutrient loading, 
disease transmission to wild 
stocks, habitat degradation 
(e.g., mangrove loss); regulatory 
and remediation costs.
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Part 2: Core Economic Case 2026 Report

The structural cost advantages of seaweed do not automatically translate into 
superior unit economics. Gross margins per unit area are often lower than for 
premium finfish or shellfish, particularly when seaweed is sold as raw dried 
biomass into undifferentiated commodity markets (World Bank, 2023; Valderrama 
et al., 2013).

The case strengthens markedly when at 
least one of the following holds:

Seaweed is processed locally into higher-
value products (hydrocolloids, biostimulants, 
cosmetics, pharmaceuticals, specialised feed 
ingredients), capturing more of the value 
chain within farming regions (EIB & Global 
Seaweed Coalition, 2025).

Seaweed is integrated into Integrated Multi-
Trophic Aquaculture (IMTA) systems 
alongside fed species and/ or shellfish, 
diversifying revenue and improving 
environmental performance (Ghosh et al., 
2025; Buschmann et al., 2017).

Ecosystem services such as carbon and 
nutrient removal are credibly monetised 
through voluntary carbon markets, nutrient 
credit schemes, or green-finance 
instruments (Systemiq & Global Seaweed 
Coalition, 2025; Verra, 2024).

Farmers are organised through cooperatives 
or aggregation models that improve 
bargaining power and reduce transaction 
costs.
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Part 2: Core Economic Case 2026 Report

Animal aquaculture retains important economic 
advantages in established markets: it supplies 
high-value animal protein with strong consumer 
demand, benefits from mature global value 
chains, and can achieve substantial economies of 
scale where biosecurity and feed supply are well 
managed.
(Naylor et al., 2021).
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Priority 
Geographies
A three-tier prioritisation, 
integrating biophysical 
suitability, market readiness, 
governance, social context, 
climate alignment, and existing 
track record, locates the 
strongest near-term 
opportunities in coastal Africa.
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Part 3: Priority Geographies 2026 Report

Tier 1 — Africa (near-term priority)

Africa’s most established producer of 
red carrageenan seaweeds (Eucheuma 
denticulatum and Kappaphycus 
alvarezii). Tens of thousands of farmers, 
mostly women; Zanzibar accounts for 
over 90% of national production. 
Marketing is dominated by a small 
number of buyers, with farm-gate 
spinosum prices at USD 0.20–0.35/kg, 
well below the poverty-alleviation 
threshold (Msuya et al., 2022; Burra & 
Usha Devi, 2022).

Tanzania (Zanzibar)

Madagascar Recovered from a 2010s collapse via 
integrated commercial models (Ocean 
Farmers/Ocean Fields) combining 
smallholder farming with risk 
management, traceability, and direct 
export contracts. Demonstrates that 
African seaweed need not be confined 
to low-value commodity economics if 
value-chain integration is built in from 
the outset (develoPPP/DEG, 2020; 
Funk et al., 2022).
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Part 3: Priority Geographies

Morocco

2026 Report

Historically a leading supplier of 
Gelidium sesquipedale (red alga used for 
agar). Higher value per unit of biomass, 
established processing know-how, and 
proximity to European markets give 
Morocco a distinct profile relative to 
East African carrageenan supply (Hanif 
et al., 2014; FAO, 2021).

Kenya and Mozambique

West and Central Africa

Kenya’s Kibuyuni Self-Help Group in 
Kwale County grew from 113 to 240 
members and village-level seaweed 
income rose from ~USD 2,000 (2012) to 
>USD 11,000 (2018), with farm-gate 
prices rising from KES 9/kg to KES 30/
kg (~USD 0.08–0.25/ kg); Promising 
but still below poverty-alleviation 
thresholds. Mozambique remains an 
opportunity frontier with promising 
biophysical conditions but limited 
commercial activity (Earth Journalism 
Network, 2023; Wildlife and 
Environment Zimbabwe, 2019).

No large-scale operations to date. Pilot 
interest in Ghana and Nigeria; longer-
term potential subject to species 
identification and value-chain 
development.
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Tier 2 — High-potential emerging regions

Long coastlines, high population 
density, growing blue-economy policy 
focus. India alone has 844–870 
described species (some estimates 
>1,000), yet commercial cultivation 
remains limited relative to ecological 
potential (Mantri et al., 2019; FAO, 
2021). Bangladesh and Sri Lanka are at 
an early-stage policy and pilot stage.

India, Bangladesh, Sri Lanka

Brazil and Central America Warm waters suitable for red 
seaweeds for carrageenan; scope to 
build on existing carrageenan 
processing capacity (notably Chile, 
discussed later on) and shellfish/finfish 
know-how to develop smallholder-
oriented value chains. Empirical farm-
economics data remain scarce; 
medium-term opportunity (Buschmann 
et al., 2017; World Bank, 2023).
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Tier 3 — Cold-water kelp innovation frontier

Norway, Scotland, Ireland, Canada, the 
United States (notably Alaska), New 
Zealand, Australia, Chile, and parts of 
Russia offer significant opportunities 
for cold-water brown seaweeds 
(Saccharina, Laminaria) (Buschmann et 
al., 2017). Europe is seeing rapid 
innovation in farming, biorefinery 
models, and high-value applications 
(food, biostimulants, animal feed, 
biomaterials), supported by targeted 
research funding (SAMS, 2023; EIB & 
Global Seaweed Coalition, 2025). Chile 
is among the world’s largest brown 
seaweed producers, primarily through 
wild harvest.

Norway, Scotland, Ireland

Canada, United States (Alaska)

Russia
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Investment 
Needs and 
Enabling 
Conditions
Scaling Africa’s seaweed 
sector requires targeted 
investment across multiple 
value-chain stages and 
enabling conditions; capital 
alone is insufficient.
(World Bank, 2023; Doumeizel, 2025).
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Part 4: Investment Needs and Enabling Conditions 2026 Report

Farm-level production 
and seed systems

Hatcheries and nurseries: tissue culture, 
seed banks, and propagation tailored to 
local species; current reliance on wild 
seed or vegetative cloning increases 
disease risk and genetic narrowing 
(Hurtado et al., 2019).

Farming infrastructure and technology: 
improved floating lines, mooring designs 
for local sea states, water-quality 
monitoring, and disease-resistant 
cultivars. Deeper-water and offshore 
systems can reduce conflicts and access 
cooler sites (Msuya et al., 2022).

Cold storage and drying: in tropical 
contexts, post-harvest losses can reach 
20%+ without adequate drying. Solar 
dryers, cold storage, and reliable 
transport are critical to maintaining 
quality and access to export-grade 
markets.
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Part 4: Investment Needs and Enabling Conditions 2026 Report

Financial and market infrastructure

Working capital:

Short cycles (4–6 months) create seasonal cash-flow gaps. Crowdlending 
platforms such as GoParity have demonstrated viability for small-scale 
aquaculture finance in Europe (Systemiq & Global Seaweed Coalition, 2025).

Aggregation and cooperatives:

Producer organisations that pool output, share infrastructure, and negotiate 
collective pricing are among the highest-return interventions available at the 
sector level.

Insurance and risk-sharing:

Index-based insurance, weather derivatives, and buyer advance-payment 
schemes are largely absent in African seaweed sectors today, but could stabilise 
incomes and improve lender confidence.

Blended finance and concessional capital:

Concessional loans, first-loss guarantees, and technical assistance can de-risk 
early-stage investments. The Systemiq/Global Seaweed Coalition whitepaper 
estimates European seaweed and bivalve sectors alone need ~EUR 1.7 billion in 
debt over five years, of which seaweed accounts for ~EUR 250 million (Systemiq 
& Global Seaweed Coalition, 2025).
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Part 4: Investment Needs and Enabling Conditions 2026 Report

Policy and enabling conditions

Predictable, streamlined licensing tailored to low-trophic aquaculture is essential 
for investor confidence. Many African countries currently apply generic fisheries 
or finfish frameworks that are poorly suited to seaweed. Marine spatial planning 
should allocate zones suitable for seaweed and minimise conflict with fishing, 
tourism, and conservation. Secure, transferable concessions enable succession 
planning, collateralisation, and longer-horizon investment (FAO, 2024c). 
Standards such as the Aquaculture Stewardship Council (ASC) seaweed 
standard provide a framework, but implementation requires investment in quality 
control and laboratory capacity, particularly for first-time smallholder exporters.
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Livelihoods, 
Gender, 
and Social 
Inclusion
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Part 5: Livelihoods, Gender, and Social Inclusion 2026 Report

Income and the poverty-alleviation threshold

In Zanzibar, a survey of 592 farmers 
across 49 villages found collection 
centres pay TZS 700–800/kg (~USD 
0.30–0.35/kg) for dried spinosum, up to 
TZS 2,000/kg (~USD 0.86/kg) for 
cottonii in Unguja, and approximately 
TZS 500/kg (~USD 0.22/kg) for 
spinosum in Pemba where oversupply 
and fewer buyers depress prices.

(Burra & Usha Devi, 2022).

The implication is structural: market structure, 
not on-farm productivity, is the binding 
constraint on small-holder income. 
Cooperatives, minimum-price mechanisms, 
and basic local processing, even at the village 
or cooperative level, are among the highest-
return interventions available in the African 
seaweed sector.

A single plot in Unguja produces ~50 kg of 
dried spinosum per cycle (up to 100 kg in 
Pemba); cost of production is ~USD 111–122 
per plot per cycle. With one to eight plots and 
up to six harvests per year, annual income 
potential reaches ~USD 720/year (Unguja) to 
~USD 1,029/year (Pemba), close to or just 
above extreme poverty thresholds, providing 
a meaningful supplement but not a 
transformative escape from poverty when 
seaweed is sold as raw dried biomass.
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Part 5: Livelihoods, Gender, and Social Inclusion 2026 Report

Employment quality and accessibility

Seaweed farming is widely recognised as one of the most inclusive 
forms of aquaculture (Valderrama et al., 2013; Msuya & Hurtado, 2017): low 
capital requirements, simple techniques learnable in days to weeks, part-time 
compatibility with fishing, agriculture, or household responsibilities, and high 
female participation. By contrast, finfish and shrimp aquaculture requires higher 
upfront investment, technical skills (water-quality and disease management), and 
full-time labour during critical phases, and is more often male-dominated.
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Women’s participation 
and constraints

In Zanzibar, women constitute 
80–90% of seaweed farmers 
(Msuya, 2006; Hamad & Islam, 
2022).

Income from seaweed contributes 
directly to household welfare; school 
fees, food, small business investment, 
and, in some cases, improved housing; 
and has enhanced women’s say in 
household decisions and visibility in 
community affairs, although the degree 
of control varies and can be contested 
as the sector’s value rises. Persistent 
constraints include limited access to 
finance and equipment (collateral, 
formal accounts, conventional credit); 
price vulnerability under oligopsonistic 
buying; physical hardship and 
occupational health risks 
(musculoskeletal strain, cuts, sun, 
marine hazards) from shallow-water 
farming; disproportionate exposure to 
climate-related shocks; and 
underrepresentation in marine spatial 
planning, licensing, producer-
organisation leadership, and research 
agendas (Ngajilo & Adams, 2025; 
Makame et al., 2023; FAO, 2022).

Marginalised groups 
and small-scale fishers

Seaweed farming offers a 
livelihood diversification pathway 
for small-scale fishers facing 
declining stocks or restricted 
access to fishing grounds. Because 
it can be carried out in nearshore or 
leased areas without directly 
competing with traditional fishing 
grounds, it complements, rather than 
replaces, small-scale fishing (Bondad-
Reantaso & Subasinghe, 2013). Entry 
barriers are lower than for shifting into 
finfish or shellfish aquaculture.

31
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Environment, 
Climate, and 
Ecosystem 
Services
Seaweed farming can deliver 
ecosystem benefits that support 
livelihoods, enhance long-term 
sustainability, and in some cases 
generate directly monetisable value, 
but magnitude and permanence are 
context-dependent and subject to 
active scientific debate.
(Duarte et al., 2022; Brook et al., 2022)
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Carbon and climate
Seaweeds absorb CO2 during 
photosynthesis, with three potential 
mitigation pathways:

1
Temporary storage in growing biomass 
(largely released on harvest and use).

2
Export of particulate and dissolved 
organic carbon to deep-water sediments; 
the fraction that reaches sequestration-
relevant depths from farmed systems 
remains poorly quantified and is likely 
modest compared with wild stands.

3
Avoided emissions through substitution of 
seaweed-derived products for higher-
carbon alternatives (e.g., bioplastics, 
methane-reducing feed additives, 
fertilisers) (Brook et al., 2022).

Verra received and later archived a seaweed carbon-removal concept 
methodology in 2024, with a successor framework under development (Verra, 
2024). Robust MRV standards remain immature, and the integrity and 
additionality of seaweed-based credits are contested. Carbon-credit revenues 
should not be treated as core business-model assumptions today.

33
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Water quality, biodiversity, and coastal 
resilience

Nutrient cycling and water quality

Farms can absorb dissolved nitrogen and phosphorus, mitigating eutrophication 
and harmful algal blooms in nutrient-enriched coastal zones (Xiao et al., 2017). 
Co-locating seaweed with finfish/shellfish under IMTA can recycle nutrient waste 
and improve farm economics, though the magnitudes vary widely.

Habitat and biodiversity

Farms provide three-dimensional structure for fish and invertebrate assemblages, 
contributing to biodiversity in otherwise homogeneous environments. Spatial 
planning is essential to avoid displacing seagrass beds and coral reefs and to limit 
invasivespecies risk from seed-stock movements (Brook et al., 2022).

Coastal resilience

Dense macroalgal stands can dissipate wave energy; evidence for commercial 
farms specifically remains limited and site-dependent; co-benefits should not be 
overstated.
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Comparison with animal 
aquaculture
Bivalve aquaculture shares some of 
seaweed’s benefits (nutrient removal 
via filtration, low input dependence), 
but mechanisms differ; shellfish draw 
on existing productivity, whereas 
seaweed creates new primary 
productivity. Bivalve farming can also 
generate localised biodeposition and 
biofouling. Intensive finfish and 
shellfish farming typically generate 
higher and more varied impacts: 
nutrient loading, disease transmission, 
mangrove clearing, antibiotic and 
pesticide use, and feed-production 
footprints reaching back to capture 
fisheries and feed crops (Naylor et al., 
2021).

In well-sited and well-managed 
systems, seaweed’s net 
environmental impact is generally 
characterised as positive, or at 
minimum substantially less harmful 
than intensive animal aquaculture; 
conditional on good siting, 
planning, and practice rather than 
as an inherent property of all 
seaweed farming.

2026 Report
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Local 
Processing and 
Value Addition
Most seaweed produced in Africa is sold 
as raw dried biomass into commodity 
markets for carrageenan or agar 
extraction, predominantly in Asia. This 
caps farmer income and exposes 
producers to global price cycles. Local 
processing is among the most promising 
pathways for transforming coastal 
economies.
(Doumeizel, 2025)
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The price gap

Tanzania and Madagascar mainly export dried Eucheuma denticulatum and 
Kappaphycus alvarezii at farm-gate prices of about USD 0.22–0.86/kg. Refined 
carrageenan sells for approximately €10–25/kg and agar for €20–30/kg (CBI, 
2023). The implied gross gap of roughly 15–100× between raw biomass and 
refined hydrocolloids covers processing costs (energy, chemicals, labour, capital, 
quality control), but a significant share is captured by downstream processors 
rather than primary producers. The market is structurally an oligopsony; a small 
number of global extractors and traders face hundreds of thousands of 
smallholders, systematically transferring value away from producing countries 
(Valderrama et al., 2013; Burra & Usha Devi, 2022).
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Where value addition can capture gains

Primary processing

Cooperative investment in shared drying, milling, and grading equipment 
strengthens negotiating positions.

Hydrocolloid extraction

A medium-scale carrageenan or agar plant typically requires low-to-mid single-
digit millions of USD; experience in the Philippines and Indonesia shows that 
domestic processing can significantly increase local value capture when 
supported by reliable supply, technology, and policy over multi-decade horizons.

Biostimulants for agriculture

Extracts for foliar sprays and soil conditioners. African biostimulant markets, 
particularly in horticulture, coffee, and tea, are emerging as promising near-term 
outlets (Cai et al., 2021; Mordor Intelligence, 2024).
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Animal feed and methane-reducing additives

Asparagopsis-based ruminant feed additives show substantial potential but face 
production, cost, regulatory, and efficacy-at-scale challenges; long-term 
innovation rather than near-term revenue.

Cosmetics, nutraceuticals, bioplastics

Medium- to long-term opportunities requiring quality control, traceability, 
regulatory compliance, and brand building.

Integrated biorefineries

European companies such as Alginor (Norway, zerowaste kelp) and Oceanium 
(UK, cascade biorefinery for protein, fibre, and bioactives) illustrate the upper 
bound; African adaptation requires technology transfer, workforce development, 
and reliable pre-processed biomass supply.
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Responsible seaweed development requires coherent frameworks 
that balance growth, sustainability, and inclusion. Key levers fall 
into four buckets:

Regulation and governance

Seaweed-specific licensing and marine spatial 
planning, rather than reliance on finfish or 
shellfish frameworks; secure, transferable 
concessions enabling collateralisation.

Species-specific environmental impact 
assessment that recognises seaweed’s 
potentially regenerative properties while 
addressing biosecurity, invasive-species, and 
genetic-impoverishment risks (Hurtado et al., 
2019).

Promotion of IMTA via streamlined approvals 
and incentives (tax breaks, fee reductions, 
expedited licensing) for projects that 
demonstrably improve environmental 
performance.

Harmonisation of standards (Codex 
Alimentarius, ISO, ASC seaweed standard) 
and integration of seaweed into multilateral 
instruments; UNCTAD/UNFCCC notes only 
limited explicit attention to algae in current 
sustainable-use measures.
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Economic and financial incentives

Capital grants for hatcheries and processing plants; interest-rate subsidies; 
time-bound tax holidays in priority coastal zones; instruments structured to 
prioritise smallholders and women-led cooperatives.

Blended finance with two- or three-layer capital stacks (concessional junior 
tranches, technical-assistance facilities, defined waterfalls) to mobilise 
senior debt at scale (Systemiq & Global Seaweed Coalition, 2025).

Cautious treatment of carbon credits and ecosystem-service payments; 
robust MRV is still under development; integration into NDCs and blue-
carbon strategies should focus on methodological robustness rather than 
near-term revenue (Brook et al., 2022; Verra, 2024).

Public procurement to create stable demand: school feeding programmes, 
biobased packaging for public agencies, biostimulants in public agricultural 
schemes.
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Infrastructure and capacity

Public investment in shared “backbone” infrastructure; hatcheries, seed 
banks, cold storage, drying facilities, quality-testing labs, transport.

Sustained funding for applied research on locally adapted species, climate-
resilient cultivars, disease diagnostics, and value-chain innovation; 
demonstration farms and farmer field schools.

Integration of seaweed into TVET programmes, with targeted programmes 
for women and youth in coastal communities.

Institutional coordination

National multi-stakeholder platforms convening fisheries, environment, trade, 
and finance agencies with private sector, civil society, and donors.

Active engagement with global initiatives (UN Global Seaweed Coalition, FAO 
Blue Transformation Initiative, Global Seaweed STAT Initiative).

Local governance and community participation; community mapping, co-
management, and benefit-sharing, to build social licence and reduce spatial 
conflicts.
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Red Flags 
and 
Safeguards
Seaweed is not a good 
investment everywhere. 
Ecological suitability alone; 
favourable temperatures, 
nutrients, and hydrodynamics is 
not sufficient to ensure 
financially viable or socially 
sustainable projects.
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Investors and DFIs should systematically screen 
against the following red flags:

Market-access failures

Absence of local processors or export channels. Production-only 
investments are high-risk; deferral or explicit market-linkage plans (off-take 
agreements, processing facilities, integration into existing chains) are 
required.

No working capital, insurance, or aggregation. The lag between input costs 
and harvest revenue creates liquidity needs that, if unmet, prevent 
reinvestment and amplify shocks.

Governance and institutional weaknesses

No community consultation or marine spatial planning integration. Top-
down licensing without engagement often leads to conflicts with fishers, 
tourism operators, or conservation actors, resulting in vandalism, legal 
challenges, or non-uptake (Pérez Agúndez et al., 2025; WWF, 2022).

Insecure tenure or unpredictable licensing. Short-term, non-transferable, or 
arbitrarily applied finfish-style EIA requirements make seaweed investments 
unbankable without parallel policy reform (European Commission, 2024).
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Capacity and infrastructure gaps

No trained operators, extension services, or local performance data. Given 
high technical risk and learning costs, investments should include strong 
capacity-building components or be phased in as pilots.

Inadequate drying, storage, or transport. In hot, humid climates, post-
harvest losses can reach 20%; poor transport further erodes realised value.

Additional cautions

Unrealistic carbon-credit assumptions in business models; current MRV is 
immature and additionality contested.

Exploitative value-chain structures; near-monopsony buying conditions that 
systematically transfer value away from producing communities.

Climate, disease, and weather exposure that is not matched by adaptation, 
diversification, or risk-sharing instruments.
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Positioning 
Animal 
Welfare 
Realistically
Seaweed aquaculture is often 
promoted as a triple-bottom-line 
solution. The effectiveness of 
welfare-oriented framing, 
however, depends heavily on 
audience, market maturity, and 
investment context.
(UNCTAD, 2024; FAIRR, 2023).
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Where welfare framing resonates

Foundations, bilateral donors, multilateral development banks, and dedicated 
impact funds explicitly seek social and environmental returns alongside financial 
sustainability. Welfare arguments around women’s empowerment, coastal 
poverty alleviation, food security, and ecosystem restoration are often central to 
these investment theses, provided there is a plausible path to viability. National 
governments integrating seaweed into blue-economy strategies, NDCs, and 
poverty-reduction programmes also tend to value welfare framing, particularly 
when it links to SDGs 1, 2, 5, 13, and 14. Early-stage pilots can legitimately attract 
welfare-oriented public or philanthropic funding to generate data, de-risk 
technologies, and build capacity ahead of commercial capital.

Where welfare framing can backfire

Private equity, venture capital, and commercial banks prioritise risk-adjusted 
financial returns, credible exits, and scalable business models.

When pitches over-emphasise welfare or environmental benefits but under-
specify commercial viability, some investors may interpret them as charity cases 
rather than investable propositions. OECD DAC blended-finance guidance also 
stresses minimising concessional finance and avoiding market distortion. Framing 
seaweed as morally superior to fish or shrimp farming solely on welfare grounds 
can also alienate potential partners, such as feed companies, farmers, and 
retailers, whose cooperation is essential for IMTA, co-processing, and market 
integration.
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Optimal approach: dual framing
Lead with the commercial thesis: market opportunity, business model, 
unit economics, scalability, risk management, and present social and 
environmental benefits as co-benefits that enhance attractiveness 
through reduced regulatory and reputational risk, ESG/SDG alignment, 
and improved long-term resilience.

Tailor emphasis to the audience: development finance institutions and impact 
investors may reasonably lead with welfare and environmental outcomes (while 
still expecting a plausible business model); commercial investors should see 
welfare and ESG as de-risking factors and upside rather than the primary thesis.

Quantifiable metrics for credibility

To avoid over-claiming, ground welfare and environmental arguments in 
measurable, verifiable indicators: jobs created (FTEs, disaggregated by gender 
and age, with wage and conditions data); income impacts (households moving 
above poverty lines; women’s income control); carbon-related indicators (net CO₂ 
effects per hectare, presented conservatively where MRV is immature); nutrient 
removal (kg N and P per year); biodiversity and habitat indicators (species 
richness, abundance, habitat complexity); women’s empowerment (participation 
in farming and governance, control over income, decision-making) (TNC, 2023; 
UNCTAD, 2024; FAO, 2022). Vague claims that seaweed “supports communities” 
or “restores ecosystems” without quantification risk undermining trust among 
sophisticated investors.
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The evidence supports a qualified but substantive 
economic case for coastal seaweed farming as an 
alternative to, and complement of, aquatic animal 
farming, particularly in smallholder and coastal 
development contexts. Seaweed’s low capital 
intensity, short cycles, absence of feed and aeration 
requirements, and absence of sentient animal 
welfare concerns create a structurally different risk 
and cost profile from finfish or crustacean farming.

The case is not unconditional. Where market access 
fails, where farmers are locked into oligopsonistic 
buying arrangements, where processing capacity is 
absent, and where farmgate prices persistently sit 
below ~USD 0.40/kg, seaweed farming provides a 
livelihood supplement rather than a transformative 
economic engine. Transformative potential is 
unlocked only when value-chain development, 
cooperative organisation, and enabling policy are 
built into investment models from the outset, as 
Madagascar’s integrated model demonstrates.

Environmental and social co-benefits- nutrient 
removal, potential carbon uptake, habitat provision, 
women’s economic empowerment, and accessibility 
for marginalised communities- are real and, in many 
contexts, material. They provide a strong basis for 
concessional and impact investment and increasingly 
align with ESG mandates and blue-economy 
strategies. But these co-benefits are conditional on 
good siting, governance, and spatial planning. 
Seaweed is not inherently regenerative; its 
regenerative character depends on how, where, and 
under what governance it is developed.

2026 Report
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Priority Actions

Invest behind value-chain integration, not production alone.

Pair farm-level support with cooperative aggregation, drying, and processing, 
even at village scale, to capture part of the 5–20× price multiplier.

Concentrate near-term capital in East African priority countries (Tanzania, 
Madagascar, Kenya, Mozambique) and Morocco; treat India/Bangladesh/ Sri 
Lanka and selected Latin American geographies as medium-term opportunities; 
treat cold-water kelp as an innovation frontier.

Use blended finance to crowd in commercial capital while addressing genuine 
market gaps; avoid distortive subsidies of inefficient models.

Reform licensing and marine spatial planning to be seaweed-specific,

with secure transferable concessions; harmonise standards and integrate 
seaweed into multilateral frameworks.

Design for inclusion with gender-sensitive financing, technology access, 
governance representation, and social protection.

Position welfare as a co-benefit, lead with commercial thesis, and quantify 
impact with credible metrics rather than vague claims.

Avoid the red-flag contexts unless integrated interventions can credibly 
establish enabling conditions; treat carbon-credit revenue as upside rather than 
a core assumption.

53



Part 11: Conclusion and Priority Actions

Seaweed’s 
opportunity 
is structural.
The global food system faces 
growing pressure to deliver protein 
and nutrition with lower 
environmental and welfare costs, 
while expanding livelihoods for 
coastal communities most exposed 
to climate change. Seaweed 
farming, properly financed, 
governed, and designed for 
inclusion, is one of the most credible 
available responses to all three of 
those imperatives simultaneously. 
The economic case is real. Making it 
is a matter of getting the enabling 
conditions right.
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