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Abstract 
Seaweed farming, a crucial component of sustainable development, encompasses significant 

social, economic, and environmental dimensions. This review offers a comprehensive 

examination of seaweed farming, detailing its historical evolution, cultivated varieties, and its 

impacts on society and the economy. The practice, also known as mariculture, has 

transformed from traditional methods to a global industry, driven by innovations enhancing 

productivity and product quality. Seaweed is utilized in diverse sectors, including food, feed, 

pharmaceuticals, and biofuels. It provides sustainable livelihoods and preserves cultural 

practices in coastal communities, while also offering economic benefits such as income 

generation and employment opportunities. Despite its advantages, seaweed farming faces 

challenges such as climate change, disease outbreaks, and market fluctuations. Addressing 

these challenges requires research on improving cultivation techniques and promoting 

sustainability. Effective policy and governance frameworks are essential for ensuring the 

industry's sustainability. Overall, seaweed farming is pivotal for sustainable development, 

promising a more sustainable and prosperous future with its potential and sustainable 

practices. 
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Introduction 
The process of growing and collecting different types of seaweed for commercial use is 

called seaweed farming, often referred to as seaweed aquaculture or mariculture. To address 

important global issues including food security, environmental sustainability, and economic 

development, it is essential. Seaweed is a very nutritious food source that is abundant in 

protein, vitamins, and minerals. As such, it is regarded as a staple food in many regions of the 

world, especially in East and Southeast Asia, regarding food security. Considering issues like 

water shortages and land degradation, seaweed farming offers a sustainable substitute for 

land-based agriculture and aids in the diversification of food supplies. There are several 

advantages to seaweed cultivation from an environmental standpoint. Because of their well-

known capacity to absorb nutrients like phosphate and nitrogen, seaweeds can lessen the 

effects of eutrophication in coastal waterways. (Neori et al., 2004) Additionally, growing 

seaweed may absorb carbon dioxide from the atmosphere, slowing down global warming.  

Millions of people throughout the world make a living off of seaweed farming, especially in 

underdeveloped nations where coastal populations rely on marine resources for both revenue 

and subsistence. With a market worth of more than USD 6 billion, the seaweed sector is 
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likely to rise in the future due to the growing demand for items made from seaweed across a 

range of industries, including food, medicine, and cosmetics. 

Historical Overview 
Seaweed farming, often referred to as seaweed cultivation, is the methodical process of 

growing and collecting seaweeds for a range of uses, such as biofuels, feed, medicines, and 

food. There is evidence of seaweed farming extending back thousands of years in the cultures 

of ancient China, Japan, and Korea, indicating the lengthy history of this activity. Seaweed 

farming started off as a small-scale endeavour for local commerce and consumption, but it 

has since grown into a major worldwide business with profound effects on the environment 

and economy. The twentieth century spread of Asian seaweed growing methods to Europe 

and the Americas was a significant turning point in the history of seaweed farming. These 

methods, which reduce the negative effects on the environment while increasing production 

efficiency and product quality, include the use of floating rafts, longlines, and substrates. 

Since seaweed is a very nutritious food source abundant in vitamins, minerals, and proteins, 

seaweed cultivation is essential to global food security, particularly in coastal regions where 

access to alternative protein sources may be limited. Seaweed farming also improves the 

environment by providing habitat for marine life, absorbing nutrients, and sequestering 

carbon. Seaweed farming generates cash, jobs, and export earnings, all of which have a 

substantial positive economic impact on many nations. 

Types of Seaweed Cultivated 
Based on their colour, seaweeds—also referred to as macroalgae—are divided into three 

primary groups: red, brown, and green seaweeds. According to Holdt and Kraan (2011), each 

category includes species that are often grown for a variety of uses, such as food, agriculture, 

cosmetics, and medicines. 

Red seaweeds (Rhodophyta): Agar and carrageenan, two polysaccharides that are often 

employed as stabilizers and gelling agents in the food industry, are abundant in red seaweeds. 

Commonly grown red seaweeds include Porphyra (nori), Gracilaria, and Kappaphycus. 

Because of their bioactive ingredients, red seaweeds are employed not only in food but also 

in the manufacturing of medicines, cosmetics, and biomedicine. 

Brown Seaweeds (Phaeophyceae): Alginates, which are abundant in brown seaweeds, are 

utilized in many commercial applications for their gelling, thickening, and stabilizing 

qualities in food, medicine, and cosmetics. Brown seaweeds often grown are Laminaria and 

Saccharina species. Because of their high nutritional content, brown seaweeds are widely 

used in agriculture as fertilizers and soil conditioners. 

Green Seaweeds (Chlorophyta): Green seaweeds, are abundant in vitamins, minerals, and 

proteins in addition to having chlorophyll. Green seaweeds, such as Ulva (sea lettuce) and 

Enteromorpha, are farmed for food, particularly in Asian cuisines. Because of their 

antioxidant qualities, green seaweeds are widely used in cosmetics and medicines, as well as 

in agriculture as biofertilizers and soil conditioners. In conclusion, the culinary, agricultural, 

cosmetic, and pharmaceutical sectors all heavily rely on the growth of diverse seaweed 

species for a range of applications. To fully reap the advantages of seaweed, one must be 

aware of the unique characteristics and uses of each kind. 

Social Dimensions 
Seaweed farming has substantial social implications and affects communities in a variety of 

ways in addition to being a big economic activity. Seaweed is highly significant in several 

nations and groups from a sociocultural perspective. For instance, seaweed is a staple of 

traditional Asian cuisine and is frequently seen as a lucky charm and sign of wealth. Seaweed 

farming has a significant influence on local livelihoods, social structures, and cultural 
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practices in terms of community impacts. Seaweed farming offers a stable source of income 

in many coastal communities, especially for women and small-scale farmers who are 

marginalized. (Hurd et al., 2014). Furthermore, because seaweed farming frequently requires 

community members to work together, it helps improve social relationships among 

communities. In seaweed farming, gender is particularly important since men and women 

often have distinct roles and duties. Women are frequently in charge of sowing, gathering, 

and processing seaweed, whereas males are usually engaged in tasks like boat operations and 

farm upkeep. Gender dynamics can impact the availability of resources and decision-making 

processes in seaweed farming, since women may face barriers to land, financing, and market 

possibilities. In summary, seaweed farming has complex and multiple social elements that 

have a variety of effects on communities. For the purpose of creating environmentally and 

socially responsible seaweed farming methods, it is essential to comprehend these aspects. 

Economic Dimensions 
The cultivation of seaweed is a noteworthy economic endeavour that has gained worldwide 

recognition due to its many aspects. Market research indicates a booming business propelled 

by various uses of seaweed in the culinary, medicinal, agricultural, and cosmetics sectors. 

The increasing consumer desire for natural goods, the growing uses in the food and 

pharmaceutical industries, and the growing interest in sustainable agriculture techniques are 

some of the factors driving the steady rise of the worldwide seaweed market. Seaweed 

farming has a lot to offer the economy in terms of job creation, revenue generating, and 

poverty reduction. Seaweed farming is an important source of revenue for small-scale 

farmers in many coastal areas. Along the whole value chain, from cultivation and processing 

to distribution and marketing, the industry also generates jobs, which promotes economic 

expansion and the decrease of poverty. Seaweed goes through several phases in the value 

chain, beginning with farming and concluding with consumption or use in different sectors. 

The seaweed producers, processors, distributors, retailers, and end consumers are important 

participants in the value chain. Every step increases the product's worth; for example, the 

seaweed's market value is increased by extraction, drying, and grinding. Comprehending the 

seaweed value chain is imperative in order to maximize production efficiency, guarantee 

product quality, and pinpoint prospects for value enhancement. World Bank Group. (2016) 

Environmental Sustainability 

The practise of seaweed farming is becoming more widely acknowledged for its capacity to 

enhance environmental sustainability. However, it may also provide obstacles to marine 

ecosystems and biodiversity. Depending on the location, techniques, and species raised, 

seaweed farming can have different effects on the environment. While inappropriate methods 

can result in negative effects including habitat change, nutrient enrichment, and competition 

with native species, seaweed farming can also benefit ecosystem functions like carbon 

sequestration and nitrogen absorption (Buschmann et al., 2017). In order to lessen these 

effects and encourage environmental sustainability, a number of sustainable seaweed farming 

best practices have been discovered. These methods include choosing locations carefully to 

reduce their negative effects on the environment, managing agricultural inputs like herbicides 

and fertilizers with care, and routinely checking environmental variables like biodiversity and 

water quality. Additionally, by using waste from other aquaculture operations, combining 

seaweed farming with other coastal industries, such integrated multi-trophic aquaculture 

(IMTA), might help lessen environmental consequences.  

Policy and Governance 

Seaweed farming's development and sustainability are greatly influenced by policy and 

governance. Seaweed farming operations are governed by a number of regulatory regimes 
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both domestically and internationally. These frameworks seek to guarantee equitable business 

practices, sustainable resource usage, and environmental preservation. Nonetheless, different 

nations and areas may have quite different laws in terms of their scope and efficacy. In 

addition to NGOs, governments, and other stakeholders, governance mechanisms are 

important in advancing sustainable seaweed farming methods. Governments have the power 

to enact laws and policies that encourage environmentally friendly behaviour, fund research 

and development, and open up markets. NGOs and other interested parties can also help by 

promoting sustainable farming methods, increasing public awareness, and offering farmers 

technical support. Encouraging the sustainability of seaweed farming requires strong 

governance and regulatory frameworks. Governments and stakeholders may contribute to the 

sustainability and environmental friendliness of seaweed farming by making sure that rules 

are in place and governance systems are functioning well. 

Challenges and Opportunities 
Numerous obstacles that seaweed farming must overcome might hinder its expansion and 

sustainability. Climate change is a serious issue since it can severely impact seaweed 

development and cause an increase in disease outbreaks due to rising water temperatures and 

ocean acidity. Particularly, disease outbreaks can result in large losses for seaweed growers, 

underscoring the necessity of resistant seaweed cultivars and disease management techniques. 

Another difficulty is market volatility, which arises from the potential for variations in 

consumer tastes and economic situations to affect the demand for seaweed goods. Farmers 

may find it challenging to invest in and prepare for their businesses due to this instability. 

Notwithstanding these difficulties, seaweed farming offers a lot of chances for advancement 

and expansion. The creation of novel seaweed-based goods and uses, such biofuels, 

bioplastics, and nutraceuticals, is one such possibility. For seaweed growers, these 

developing markets provide opportunities for enhanced profitability and diversification. 

Seaweed farming offers chances for innovation and expansion even while it faces obstacles 

including disease outbreaks, market instability, and climate change. The seaweed farming 

sector can continue to grow and support sustainable development by tackling these issues and 

seizing these chances. 

Conclusion 
One type of mariculture that has great potential for sustainable growth is seaweed farming. Its 

historical development, cultivation variations, social and economic implications, 

environmental sustainability, governance systems, and current prospects and problems have 

all been clarified by this thorough research. Seaweed farming has historically evolved from 

small-scale, regional ventures to a worldwide business. Because of innovations that have 

improved production and product quality, seaweed is currently used for a variety of products, 

including food, feed, medicines, and biofuels. The practice preserves cultural customs and 

offers sustainable means of subsistence, which has significant societal implications. It has a 

lot to offer the economy in terms of job creation, revenue generating, and poverty alleviation. 

But there are issues like market volatility, disease outbreaks, and climate change. To tackle 

these issues, concentrated research is needed to improve farming methods, diversify products, 

and implement sustainable practices. Good governance and policies are essential, and 

stakeholders, NGOs, and governments play a key role in advancing sustainability. Seaweed 

farming is essential for sustainable development, to sum up. Future sustainability and 

prosperity may be achieved by using its potential through smart interventions and sustainable 

behaviours. 
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