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ABSTRACT 

Seaweed farming in the Indian Ocean has gained prominence as a sustainable livelihood and an environmentally 
beneficial industry. However, its regional status and potential have not been investigated. This paper reviews the 
current state of seaweed farming in the region, examining species diversity, farming techniques, production 
methods, and socio-economic impacts. The study synthesizes 32 articles, selected among 149 articles, published 
between 2009 and 2023, gathered from the Web of Science database, to assess trends in both commercial and 
experimental seaweed species cultivations. Dominant farmed species such as Kappaphycus alvarezii, Gracilaria 
tenuistipitata, and Eucheuma denticulatum are highlighted, emphasizing their ecological roles and economic value. 
The review identifies key farming methods, including off-bottom, rope culture, and floating raft systems, which 
have been employed to optimize yields and minimize environmental impacts. The production of seaweeds in the 
Indian Ocean region is concentrated in countries like Indonesia, Malaysia, and the Maldives, with a growing interest 
in other nations such as Kenya, Mauritius, and Seychelles. Seaweed farming has delivered significant benefits, 
including income generation, promotion of gender equity advancement in coastal zone management, and potential 
contributions to climate change mitigation, particularly through carbon sequestration and habitat restoration. 
However, it faces challenges such as diseases, market price fluctuations, and limited infrastructure. This review 
highlights the importance of integrated management approaches for the sustainable growth of seaweed farming in 
the Indian Ocean, addressing both ecological and socio-economic challenges and opportunities. 
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1. INTRODUCTION 

Seaweeds, commonly referred to as benthic 
marine algae, are plant-like organisms that 
inhabit both marine and freshwater ecosystems. 
Like higher plants, they contain pigments that 
enable them to carry out photosynthesis, using 
sunlight and dissolved nutrients to generate 
energy and organic matter [12].Unlike terrestrial 
plants, however, seaweeds do not possess true 
roots, stems, or leaves. Instead, their body 
comprises a simple structure called a thallus, 
which typically includes three parts: the holdfast, 
stipe, and blade [12; 5]. 

Seaweeds are broadly categorized into three 
main groups based on the types of pigments 

——— 
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present in their thallus. These include brown 
algae (Phaeophyceae), green algae 
(Chlorophyta), and red algae (Rhodophyta) [22]. 
Seaweeds typically inhabit coastal areas ranging 
from the intertidal zone, between high and low 
tides to subtidal regions where light availability 
is reduced to as little as 0.01% of surface 
photosynthetic light [12]. Their distribution is 
influenced by a variety of physical, chemical, and 
biological factors. Physical factors include water 
temperature, type of substrate, light intensity and 
quality, turbidity, wave and tidal action, wind 
conditions, and depth [44]. Chemical factors 
involve the presence of dissolved gases such as 
carbon dioxide and oxygen, salinity, pH levels, 
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availability of nutrients, and the presence of 
pollutants [10]. Biological factors affecting 
seaweed distribution include herbivory, disease 
prevalence, microbial interactions, epiphytic 
growth, and parasitic organisms [6]. 

Seaweeds are harvested globally, either from 
natural habitats or through aquaculture practices. 
They serve a wide range of purposes, including 
human consumption, and are also valued as 
sources of hydrocolloids, such as agar and 
carrageenan, used in food additives, animal feed, 
fertilizers, biofuels, cosmetics, and 
pharmaceuticals [27; 29; 31; 44; 47; 48; 49]. Over the past 
two decades, rising commercial demand for agar 
and carrageenan has significantly driven the 
expansion of seaweed farming worldwide [25]. 
The primary species cultivated for carrageenan 
production are Kappaphycus and Eucheuma, 
while Gracilaria is the main source of agar [27; 29]. 
In 2018 alone, global seaweed production 
exceeded three million tons of fresh biomass 
[21,44;47;48]. Despite estimates suggesting that 
approximately 48 million km² across 132 
countries are suitable for seaweed cultivation, 
only 37 to 44 countries are currently engaged in 
active farming, utilizing just 0.001% of this 
potential area [5; 21]. Seaweed aquaculture is 
recognized as an environmentally sustainable and 
economically valuable practice, offering 
numerous ecosystem services [7; 47; 2]. At present, 
around 27 seaweed species are commercially 
farmed worldwide [5]. 

The Indian Ocean spans from approximately 
25°N to 40°S latitude and from 45°E to 115°E 
longitude [45]. Encompassing an area of about 75 
million square kilometers, it accounts for roughly 
30% of the total global ocean surface. With an 
average depth of 3,873 meters, the Indian Ocean 
is known for its rich marine biodiversity. Its 
extensive marine resources play a vital role in 
supporting the economies of many surrounding 
nations [53]. 

The objective of this study is to provide a 
comprehensive and systematic review of seaweed 
farming in the Indian Ocean region. It focuses on 
the current state of the industry, highlighting 
species diversity and production, existing 
cultivation practices, socio-economic 

significance, ecosystem services, and potential 
opportunities for future development. The 
purpose of examining seaweed farming is to offer 
a general understanding of its role in biodiversity, 
cultivation techniques, economic value, 
environmental impact, and its contribution to 
sustainable development in selected countries 
within the region. 

2. MATERIALS AND METHODS 

2.1 Search Criteria 

A literature review was conducted using the 
Web of Science database, covering publications 
from 2009 to 2023, based on two central themes: 
seaweed farming and the Indian Ocean. To 
enhance the search, the names of 22 countries 
(members of the Indian Ocean Rim Association 
as of 2020) were included. Research articles were 
selected based on the relevant terms in the title, 
abstract, and author keywords, and only English-
language publications were considered. The 
following search string was used to retrieve 
relevant literature on September 23, 2023: 
(seaweed farming AND (Australia OR 
Bangladesh OR Comoros OR India OR Indonesia 
OR Iran OR Kenya OR Madagascar OR Malaysia 
OR Maldives OR Mauritius OR Mozambique OR 
Oman OR Seychelles OR Singapore OR Somalia 
OR South Africa OR Sir Lanka OR Tanzania OR 
Thailand OR United Arab Emirates OR Yemen)). 
This search yielded a total of 148 articles, which 
formed the primary dataset for the review. An 
additional publication was found through other 
sources. All identified records were exported to  
Microsoft Excel for further analysis. 

2.2 Exclusion and inclusion criteria 

The selection of studies was guided by the 
PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis) 
framework to analyze the articles extracted from 
the Web of Science database. Only studies that 
focused on the Indian Ocean region, including the 
coastal zones of its bordering nations, were 
considered. The inclusion criteria also required 
that the studies directly address the research 
objectives of the systematic review. Priority was 
given to studies that offered full-text availability 
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and covered a broad range of outcomes, such as 
the chemical properties of seaweeds, pest and 
disease management, environmental impacts of 
invasive seaweeds, practical applications, socio-

economic factors, and species diversity. At last, 
32 articles met these criteria and were selected for 
inclusion in the review.

Figure 1. PRISMA flowchart illustrating the study selection process. Adapted from Anjalie, (2023, Unpublished 
data

2.3 Data selection 
The qualitative data extracted from the 32 

selected articles included the title, year of 
publication, country of study, seaweed species, 
biomass production, seasonal variations,   
cultivation methods, post-harvest processes, 
 

 
strengths of seaweed farming, challenges faced,  
environmental impacts, the role of women, and 
socio-economic implications. The articles were 
then categorized into groups based on the 
outcomes of their findings. 
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3. RESULTS AND DISCUSSION 

3.1 Spatial Distribution and Diversity of 
Seaweed Farming Across the Indian 
Ocean 

Seaweed species in the Indian Ocean can be 
divided into two main categories based on their 
usage: commercial species, which are either 
cultivated or harvested from the wild for 
economic gain, and experimental species, which 
are currently under research and development. 
Analysing the commercial species highlights a 
landscape influenced by market demand, 
economic feasibility, and established industry 
practices. Table 1 displays the diversity of 

seaweed farming across various countries in the 
Indian Ocean, while Figure 2 presents a map 
showing the distribution of seaweed farming in 
the region based on the reviewed publications. 
Seaweed farming in the Indian Ocean has 
primarily focused on the cultivation of 
carrageenophytic red algae, particularly 
Kappaphycus and Eucheuma species. However, 
recent research in the region has shifted towards 
agarophyte species. This change in focus is 
driven by increased interest in cultivating algae 
genus such as Gracilaria and Gelidium, which 
are valued for their unique properties and diverse 
potential applications in various industries. 
 

 

 
Figure 2. Distribution of Commercial Seaweed Farming Across the Indian Ocean. Adapted from Anjalie (2023, 

Unpublished data). 
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Table 1. Diversity of seaweed farming in different countries in the Indian Ocean (both Wild harvesting and 
farming). Adapted from Anjalie, (2023, Unpublished data). 

Country Commercial species Source Experimental species Source 
Australia   Pterocladia lucida, Gelidium 

austral, Solieria robusta, 
Plocamium angustum, Ecklonia 
radiate, Scytothalia dorycarpa, 
Cystophora subfarcinata, 
Sargassum linearifolium 

54 

Bangladesh Gracilaria tenuistipitata 5; 44; 
48 

Gracilariopsis longissimi 47 

Ulva intestinalis, Ulva lactuca, 
Hypnea musciformis 

21 Gellidium spp., Enteromorpha 
spp., Halimeda spp., Padina 
spp., Dictyota spp., Caulerpa 
racemose, K. alvarezii, Porphyra 
spp., and Sargassum spp 

5 

India Gelidiella acerosa, Gracilaria edulis 50 Gracilaria verrucosa 16 
Gracilaria salicornia 16 Gracilaria dura 50; 51 
Kappaphycus alvarezii 31; 8 Gracilaria debilis 52 

Gracilaria verrucosa 41 
Genus Sargassum, Turbinaria,  
Cystoseira 

30 Hypnea musciformis 29 
S. cinctum, S. vulgare , S. wghtii 30 

Indonesia Kappaphycus alvarezii (Doty), 
Kappaphycus striatum, Eucheuma 
denticulatum (cottonii), Gracilaria,  
Gracilariopsis 

20 Gelidium amansii, Pterocladia, 
Ptilophora  

20 

Kenya Kappaphycus sp., Eucheuma sp., 
Hypnea sp, Gracilaria sp., Gelidium, 
Sargassum sp., Cystoseirs sp., 
Turbinaria sp.  

36   

Madagascar Gelidium madagascariense, K. 
striatus, E. denticulatum, Gracilaria 
sp. Ulva sp. 

36   

K. alvarezii 3; 37 
Malaysia Kappaphycus alvarezii, E. 

denticulatum, Kappaphycus striatum 
19; 20; 
39; 42 

Gelidium amansii 20 

Gracilaria, Gracilariopsis 20 Gracilaria edulis, Gracilaria 
tenuistipitata var liui 

55  

Mauritius E. denticulatum, K. alvarezii, K. 
striatum. Gracilaria Salicornia,  

37 G. Salicornia 36 

Mozambique Eucheuma sp., Kappaphycus sp. 36 Gracilaria sp. 36 

Singapore   Hydropuntia edulis 18 
South Africa Gracilaria gracilis, Ulva sp., 

Asparagopsis armata, Ecklonia 
maxima, Laminaria pallida, Gelidium 
pristoides 

36   

Sri Lanka K. alvarezii 46   
Tanzania E. denticulatum, K. alvarezii, K. 

striatum 
14; 37; 

49 
Gracilaria Salicornia, Hypnea 
musciformis, Hypnea pannosa 

37 

3.2 Seaweed output 

Asia is the dominant region in global 
seaweed production, accounting for 

approximately 3.5 billion tons annually [40]. 
Within the Indian Ocean, Indonesia is the primary 
producer. After Asia, seaweed production is 
spread across the Americas, Europe, Africa, and 
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Oceania. In Africa, where the total production 
reaches 0.15 million tons, key contributors from 
the Indian Ocean region include Tanzania, South 

Africa, and Madagascar. Table 2 presents the 
seaweed production figures for the leading 
countries in the Indian Ocean.

Table 2. Seaweed production in different countries in the Indian Ocean [9]. 
Country Total production 

(tons) (wet weight) 

Share of world 

production (%) 

Aquaculture 

contribution (%) 

Indonesia 9 962 800 27.81 99.55 

Malaysia 188 110 0.53 100.00 

Tanzania 106 069 0.30 100.00 

South Africa 11 155 0.03 19.32 

Madagascar 9 665 0.03 91.72 

Australia 1 923 0.01 0.00 

Kenya 400 0.00 100 

Sri Lanka 247 0.00 100 

3.3 The process of seaweed farming 

Seaweed farming involves several stages: 
site preparation, planting, maintenance, 
harvesting, and post-harvest activities such as 
drying, cleaning, sorting, and packing. The 
farming method depends on the location and 
species cultivated. Seedlings are typically 
sourced from previous harvests, neighboring 
farmers, or export companies [36]. The average 
growth period is 45 days, with seaweeds typically 
reaching 10 times their original size within 6-8 
weeks [27]. The timing of harvesting is determined 
by the growth rate and peak economic value of 
the seaweed [47]. Cultivation and collection are 
primarily carried out by women, although men 
also participate at various stages [30; 36]. After 
harvesting, a portion of the seaweed is kept for 
future planting, while the rest is dried for sale. 
Drying typically occurs in the open air and 
sunlight for 2 days, reducing the moisture content 
to 30-38% [14]. Some seaweed is treated with 
chemicals like sodium tetraborate or formalin to 
preserve quality before being packed in sacks and 
distributed for market sale or value addition [30; 

14]. 

3.4 Seaweed Farming Techniques in the Indian 
Ocean 

Various seaweed farming techniques are used in 
the Indian Ocean, including the off-bottom 
method (peg and line) [5; 36], rope/floating-raft 
culture [36], long-line or mono-line method [29], 
tube net method [29] polypropylene net method 
[50], net bag method [50], hanging rope technique 
[50], and net pouch method [50]. Each method is 
adapted to different environmental conditions 
and farming needs, such as wave action and water 
depth.  

3.4 Seaweed farming techniques in different 
countries 

Seaweed farming practices across the Indian 
Ocean region vary significantly based on local 
environmental conditions, species cultivated, and 
levels of technological development.  

3.5 Countries adopt both common and trial-
based methods to optimize seaweed yield 
and sustainability 

Table 3 summarizes the key cultivation 
techniques employed in selected countries, 
distinguishing between commonly used and 
experimental methods. 
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Table 3. Seaweed farming techniques in different countries within the Indian Ocean. Adapted from Anjalie, (2023, 
Unpublished data) 

Country Common methods Experimental methods 
Bangladesh Off-bottom long-line method 

Off-bottom net method 
Floating raft method 
Line and post method 

Floating long-line method 
Semi-floating single-line method 
Square net method 

India Floating raft method 
 

Bottom net method 
Net bag method 
Net pouch method 
Nylon rope method(coir) 
Single rope floating raft method 
Tube net method 
Coral stone method 
Stone method 
Concrete block method 
Hanging rode technique 
Pond culture 

Indonesia Floating line method 
Fixed off-bottom method 
Hanging long-line method 
Single raft long-line method 

 

Kenya Off-bottom mono-line method 
 

Floating raft method 
Broadcasting method 
Net method 

Madagascar  Off-bottom method 
Long-line system method 
Tubular net method 

 

Malaysia Fixed off-bottom method 
Hanging long-line method 
Hanging basket method 

 

Mauritius  Floating raft method 
Mozambique  Off-bottom method  
Sri Lanka Floating bamboo raft method 

Off-bottom mono-line method 
 

Tanzania Off-bottom method 
Floating line method 
Bamboo raft method 
Net bags method 
Tubular method 
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Figure 3. a-Off-bottom method [5], b- Floating bamboo raft culture [47], c- Long-line or mono-line method [29], d-
Tube net method [29], e- Polypropylene net method [50], f- Net bag method [50], g- Hanging rope technique [50], h- 
Net pouch method [50]. 

3.6 Factors affecting the growth rate of 
seaweeds 

Seaweed distribution and production in the 
Indian Ocean are influenced by several water 
quality factors like depth, salinity, nitrate (NO₃-) 
levels, sea surface temperature, and current speed 
[3; 13; 34; 44]. High suspended matter in the water 
reduces light penetration, limiting photosynthesis 
[44] and thereby seaweed potential. Salinity plays 
a key role in growth as, seaweeds normally 
tolerate as low salinity as 17–22 ppt. But very low 
salinity can cause death, and high salinity slows 
growth [32]. Availability of nitrate is important for 
growth as this nutrient makes up to 5–10% of the 
tissue content [44]. 
Depth also affects the growth of seaweeds, with 
very shallow waters (<2 m) and deep waters (>15 
m) being less than ideal [44]. Moderate currents are 

positive for nutrient uptake, but strong currents 
can disturb attachment. The best temperature for 
seaweed growth is 18–27 °C. Outside this range, 
growth is impaired in countries like Bangladesh 
[44]. Farming methods affect quality and yield. 
Floating culture produces cleaner and more 
colorful Gracilaria with higher growth and 
biomass [5]. Square net culture gives better results 
than the long-line method for G. longissima [47]. 
Seeding intensity also matters—100 seedlings/m² 
gives better growth and production than 50 or 150 
seeds/m² [47]. 

Seasonal changes impact growth. The growth 
of Gracilaria exhibits a slowdown in October, 
increases in November, peaks in December–
January, and declines after April [5]. Growth can 
also be limited by the presence of herbivorous 
fish, epiphytes, disease, and sedimentation [3]. 
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3.7 Ecological and Socioeconomic Value of 
Seaweeds 

Seaweeds have growing commercial 
importance across various industries, including 
human food, animal feed, organic fertilizers, 
biofuel, cosmetics, and pharmaceuticals [21; 42; 1]. 
According to Hossain et al. (2021), seaweed 
farming in Bangladesh contributes to eight 
Sustainable Development Goals by promoting 
carbon capture, healthy ecosystems, shoreline 
protection, food and nutrition security, and 
alternative livelihoods for coastal communities 
[33]. Seaweed habitats also support marine 
biodiversity by serving as breeding, nursery, 
feeding, and shelter grounds. 

Commercial seaweed farming offers a wide 
range of ecosystem services, generally 
categorized into four types: regulating, 
supporting, provisioning, and cultural. 
Regulatory services include nutrient removal, 
heavy metal uptake, and improving soil quality. 
Supporting services involve providing habitat, 
aiding in biogeochemical cycles, and offering 
nursery grounds. Provisioning services refer to 
tangible products such as food, fuels, 
hydrocolloids, and ingredients for cosmetics and 
medicines [21; 42]. Cultural services include non-
material benefits such as tourism, cultural 
identity, and recreation. Seaweeds also help 
mitigate climate change by acting as carbon 
sinks—absorbing over 4 million tons of CO₂ in 
2009 alone—and by filtering excess nutrients like 
phosphate and nitrate, which helps prevent 
eutrophication [7]. 

Moreover, seaweed farming is seen as a 
practical tool for community-based resource 
management [29; 37]. It plays a vital role in 
improving the socio-economic status of coastal 
populations [35; 41; 17; 24]. Thanks to its short 
production cycle—typically around 45 days—
seaweed farming provides a steady income with 
relatively low risk compared to other aquaculture 
or land-based farming. It also supports gender 
equity by involving women in key farming 
activities like seed tying, harvesting, drying, and 
sorting. As noted by Mantri et al. (2017), 
earnings from seaweed farming often go toward 

household needs, including children’s education, 
housing, and family expenses, ultimately 
contributing to improved community well-being. 

 
 

3.8 SWOT Analysis for Commercial Seaweed 
Farming Strengths 

Seaweed farming is low-cost and easy to set 
up, using basic methods with minimal inputs [36]. 
Labor is readily available in coastal communities, 
and it offers an extra source of income for fishing 
families [11]. There's growing demand for seaweed 
in local markets for use as animal feed and 
fertilizer. It also provides important ecological 
benefits [29]. With a short growth cycle of around 
six weeks and good prices, it’s a profitable 
activity [49]. 

3.9  Weaknesses 

Most seaweed farming still relies on 
traditional, labor-intensive methods, with limited 
access to modern technology and expertise. There 
are no effective treatments for seaweed diseases, 
and many countries lack clear policies and 
biosecurity measures [29; 36]. Health risks for 
farmers include long hours in the sun and heavy 
lifting, along with poor infrastructure [14]. 
Predation and storm damage are also concerns 
[49]. 

3.11 Opportunities 

Seaweed farming offers alternative 
livelihood opportunities, particularly in coastal 
regions where employment options are limited. 
Beyond providing income, it contributes to social 
security [43], carbon sequestration [7], and 
environmental benefits such as reducing carbon 
emissions and improving marine habitats [21, 15]. 
Moreover, it can empower rural communities, 
especially women, by creating jobs and enabling 
participation in seaweed processing and value-
added product development [36; 43]. Integrated 
Multi-Trophic Aquaculture (IMTA), where 
seaweed is cultivated alongside fish and shellfish, 
further enhances these benefits by aligning 
environmental restoration with economic growth 
[29; 7]. 
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3.12 Threats 

Environmental changes, invasive species, and 
declining nutrients in water can harm seaweed  

 
growth [5; 44; 4]. Diseases like ice-ice condition and 
pests threaten farm productivity, especially in 
species like Kappaphycus [3]. Fast-growing algae 
(e.g., genus Ulva and Padina) can attach to 
farmed seaweeds and reduce yield [16]. Further, 
the high cost of initial setup and the need for 
advanced farming technologies pose significant 
barriers to entry, particularly for small-scale 
farmers, threatening the long-term growth and 
inclusivity of commercial seaweed farming [49; 23]. 
In Zanzibar, declining productivity of high-
quality seaweed species has led to fewer women 
participating in farming, and increased 
competition for coastal resources has sparked 
conflicts between small-scale mariculture and 
traditional users [34]. 

This review outlines the current status of 
seaweed farming in the Indian Ocean, 
emphasizing species diversity, farming practices, 
ecosystem services, socio-economic impacts, and 
emerging challenges and opportunities. 
Commercial farming is largely dominated by 
genus Kappaphycus and Eucheuma species, 
though interest in cultivating wild species like 
Gracilaria, Hypnea, and Gelidium is increasing 
due to their economic potential [36]. Indonesia 
leads global production, followed by Malaysia 
and Tanzania, while countries like Australia, 
Kenya, Sri Lanka, and Mozambique show 
promising but still limited output [27]. Some 
regions, such as Somalia, offer favourable 
conditions but remain untapped [36]. 

Farming methods vary across regions, with 
intertidal off-bottom cultivation being the most 
common. This is a very simple and cheap method, 
but it has its drawbacks, such as overexposure to 
sunlight [44]. Alternatives like floating rafts, deep-
sea farming, and experimental techniques (e.g., 
hanging rope and concrete block methods) are 
emerging, showing promise in productivity and 
sustainability [29]. Ecosystem services such as 
carbon sequestration, nutrient cycling, and 
marine biodiversity enhancement are well-

recognized [24]. However, environmental 
concerns, such as habitat disruption, invasive 
species, and nutrient imbalance, remain 
challenges, especially in crowded coastal zones [5; 

29; 26]. 
Socio-economically, seaweed farming 

provides alternative livelihood [38], income 
diversification, and women empowerment, 
notably in regions like Zanzibar [14]. Still, barriers 
such as seaweed diseases, market fluctuations, 
and regulatory gaps need attention. Opportunities 
lie in exploring new species like Gracilaria dura 
through carpospore culture [31], and scaling up 
sustainable propagation methods, including spore 
culture to avoid degeneration from repeated stock 
use [55; 41]. Advancements in genomics, 
bioengineering, and molecular breeding can 
further enhance yield, disease resistance, and 
adaptation, although such technologies require 
institutional and international support for 
implementation [42]. 

Throughout this work, the absence of prior 
reviews on this topic was notable. This systematic 
effort aims to bridge that gap, despite limitations 
such as time constraints, selective reporting, and 
publication bias over the 15-year search period. 
The review remains a valuable contribution 
toward understanding the seaweed farming 
landscape in the Indian Ocean and guiding future 
research and development efforts.  

4. CONCLUSION 

This systematic review emphasizes the role of 
seaweed farming in supporting progress toward 
multiple Sustainable Development Goals (SDGs) 
in the Indian Ocean region. Seaweed farming in 
the Indian Ocean is shaped by pronounced 
regional differences in species diversity, farming 
practices, and production scale. Countries such as 
Indonesia, India, and Tanzania dominate overall 
output, yet their farming landscapes differ 
markedly. Eastern regions, including Indonesia 
and India, cultivate a wide range of species 
encompassing carrageenophytes, agarophytes, 
and green seaweeds through varied methods such 
as fixed off-bottom lines, floating rafts, and 
integrated systems. In contrast, western regions 
such as Tanzania and Madagascar focus primarily 
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on carrageenophytes, using low-cost, small-scale 
techniques that have become vital livelihood 
sources for coastal communities, particularly 
women. These differences reflect a complex 
interplay of ecological conditions, market access, 
historical development, and government or donor 
support. 

While the sector demonstrates substantial 
potential for economic growth, climate change-
related stressors, seasonal productivity 
fluctuations, pest and disease outbreaks, and 
inconsistent quality control remain critical 
threats. In some areas, weak market infrastructure 
and limited access to technology constrain 
farmers’ capacity to expand or diversify. 
Nevertheless, opportunities exist to strengthen 
resilience through selective breeding, improved 
farming technology, species diversification, and 
the integration of seaweed into multi-trophic 
aquaculture systems. Expanding value-added 
processing, fostering equitable market 
participation, and embedding seaweed farming in 
national blue economy strategies could enhance 
its role in supporting food security, poverty 
alleviation, and multiple Sustainable 
Development Goals. In doing so, seaweed 
farming can evolve from a primarily subsistence 
or semi-commercial activity into a robust, 
climate-resilient industry capable of delivering 
lasting environmental, social, and economic 
benefits across the Indian Ocean region. 
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