





Review Article

Livelihood Opportunities and Enabling Policies for Coastal Fishers in India 
Abstract

The growing demand for fish is an opportunity for fishers to enhance their income. However, ensuring the sustainable utilization of marine resources is also crucial. In this context, adopting alternate livelihood models becomes a strategic choice to improve the socio-economic well-being of coastal fishing communities. Shrimp farming, open cage farming, and seaweed farming have been proven as profitable ventures for coastal fishers. Additionally, marine ornamental fish culture offers a promising avenue for diversification, enabling fishers to tap into niche markets with high economic returns. Beyond traditional fisheries, digital marketing and eco-tourism provide innovative pathways for income generation. Leveraging digital platforms can enhance market access, while eco-tourism initiatives, such as community-based marine tourism and guided fishing experiences, can attract visitors and generate sustainable revenue. 
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I
ntroduction
Fisheries, is one among the promising allied sectors of agriculture, offering significant potential to boost income, generate employment, and enhance nutritional security in India. India’s fisheries sector has shifted from its traditional role as a subsistence activity to an important commercial activity today and considered as one of the thriving industries of the country (Rajeev et al. 2022) resulting in production of 184.02 lakh tons during 2023-24 which is a global share of 8 %.  High sea temperatures and rising sea levels have adversely impacted coastal habitats and resources, leading to a decline in fish catches from marine capture fisheries (Vivekanandan, 2010; Johnson, 2017; Roy et al. 2023), which accounted for only 10.52 lakh tons during 2023-24 (GOI, 2025). This scenario will affect the poor and marginalized people of the country who are more acutely dependent on fisheries for their livelihood (FAO report, 2008 and Gebremedhin et al. 2021). There are 8, 93,258 marine fishermen families residing in the maritime states of India. Nearly 16% of the marine fishermen population in the country live below the poverty line even when 81% of the active fishermen of the country are engaged in fishing as a full-time activity (Marine Census, 2016). The fisher communities continue to be socio-economically backward (Shyam et al. 2019). To achieve Blue Revolution through the sustainable and responsible development of India’s fisheries industry and to support coastal fishers, there are efforts by both governmental and non-governmental organizations through various development and welfare schemes. 
On the other hand, the increase in per capita fish consumption from 4.9 kg in 2005 to 8.89 kg and among fish-eating population from 7.43 kg to 12.33 kg in 2021, coupled with the growing production from culture fisheries, offers an opportunity to tap into the unutilized marine fisheries resources in the Indian EEZ and adjacent high seas, thereby meeting the rising demand for fish while also boosting fishermen's incomes. The present paper documents some of the existing models from India that can be sustainably exploited to conserve the natural resources, to meet the growing demand of fish and to enhance the income of fishing communities and other stakeholders. 
Shrimp farming in India
Shrimp
 is one of the most traded seafood commodities and aquaculture of shrimp is considered to be one of the success stories of modern aquaculture (Balasubramanian et al. 2018). Shrimp farming generates millions of employments and provides foreign exchange to developing countries. Commercial Shrimp farming started in India during the 1900's with the production of Penaeus monodon (Tiger shrimp) and Macrobrachium rosenbergii (Scampi).  Whereas the Penaeus vannamei (White leg shrimp) production started in 2009 because of which aquaculture industry witnessed a phenomenal growth (Santhosha and Naik, 2022). India is the world's third-largest producer of shrimps next to China and Ecuador (IntraFish, 2024), producing 11.87 lakh tons in 2.06 lakh hectares during the year 2023-24. Andhra Pradesh is the largest shrimp producer state in India which accounts for 76% of India’s shrimp output, followed by West Bengal and Gujarat with share of 6.5 % and 6 % respectively (MPEDA, 2025). Among the cultivable shrimp species best-suited to high intensity inland aquaculture systems is the Penaeus vannamei due to its significant performance at high densities and at low salinities (Van Wyk et al. 1999; Samocha et al. 2004). Durai et al. (2020, 2022) conducted a techno-economic analysis of Penaeus vannamei shrimp farming across marginal (up to 2 ha), small (2–5 ha), and large-scale farms (greater than 5 ha) in the coastal districts of Tamil Nadu. Their findings indicated an average Benefit-Cost Ratio (BCR) of 1.85 with the production cost of ₹ 222 per kilogram, demonstrating the economic viability of shrimp farming in an average culture period of four months. Further, studies on P. vannamei shrimp farming reveal varying Benefit-Cost Ratios (BCR) and production costs across regions. Narkis et al. (2021) reported a BCR of 1.55 with a production cost of ₹ 232/kg in Nagapattinam, Tamil Nadu. In Nellore, Andhra Pradesh, Kasukurthi (2022) found a higher BCR of 2.10 and a lower production cost of ₹ 171/kg. Meanwhile, Maity and Saha (2020) reported a BCR of 1.20 with a production cost of ₹ 259/Kg in Purba Medinipur, West Bengal. 
Sahadevan 2022) studied economic performance of shrimp farming in coastal districts of Kerala and found the BCR of 1.12, 1.44 and 1.09 for P. monodon, P. Indicus and P. vannamei respectively with the average production cost of ₹ 473/ kg, ₹ 313/ Kg and ₹ 330 / Kg respectively which is relatively higher compare to other major shrimp farming states of India.
Total suitable farming area available for shrimps in India is 12 lakh hectares and nearly 2500 registered shrimp farms are under operational in India (Mohanty, 2022).  Although the shrimp farming industry is expanding, only 17 % of the potential area is currently utilized. The availability of potential farming areas and evidence on profitable BCR make shrimp farming a promising and well-suited alternative livelihood for coastal fisherfolk.

Policy advocacies for Indian shrimp farming

Indian policies for shrimp farming focus on regulation, infrastructure development and disease management. The Coastal Aquaculture Authority Act, 2005 regulates shrimp farming to minimize environmental impact and ensure sustainability. All shrimp units are registered with CAA (Coastal Aquaculture Authority), MPEDA (Marine Products Export Development Authority), and FSSAI (Food Safety and Standards Authority of India). National Centre for Sustainable Aquaculture (NaCSA) was established by MPEDA in the year 2007 as an outreach organization for uplifting the livelihood of small-scale shrimp farmers. It is started grouping these farmers into societies and educated them on better management practices (BMP) for safe and sustainable shrimp farming. Broodstock Multiplication Centre (BMC) of L. vannamei was established by MPEDA- RGCA during 2012 at Visakhapatnam, Andhra Pradesh to produce SPF L. vannamei Broodstock
Fisheries and Aquaculture Infrastructure Development Fund (FIDF) launched in 2018, provides loans to address infrastructure and modernization needs in both marine and inland fisheries. Kisan Credit Card (KCC) provides adequate and timely credit support to fisheries farmers for their working capital requirements. KCC holders can obtain credit up to ₹ 3 lakhs. Further, financing for shrimp farming, processing and export will be facilitated through National Bank for Agriculture and Rural Development (NABARD) established in 1982.

To strengthen India's shrimp farming industry globally, Basic Customs Duty (BCD) on shrimp broodstock (L.vannamei and P.monodon) is reduced from 10% to 5%, and on shrimp and fish feed from 15% to 5%. Further, various aquaculture-based inputs have been exempted from custom duties. Further import duties on value-added fish processing ingredients - pre-dust breading powder duty has also been removed. Steps are being taken to develop Nucleus Breeding Centre (NBC) which will improve the genetic quality of aquaculture species for higher productivity thus reduce the dependence on import of shrimp brood stock (PIB, 2025).
Pradhan Mantri Matsya Sampada Yojana (PMMSY) was launched in 2020 for providing support in shrimp aquaculture and post-harvest activities. Government Subsidy will be limited to 40% of the unit cost for general category beneficiaries and 60% of the unit cost for weaker sections like Scheduled Castes (SCs), Scheduled Tribes (STs), women and their co-operatives. The unit cost of brackish water shrimp farming and Shrimp farming through Bio-floc technology is ₹ 14 lakhs and    ₹18 lakhs respectively. Under Pradhan Mantri Matsya Kisan Samridhi Sah-Yojana (PM-MKSSY) the one-time incentive for aquaculture insurance is provided at the rate of 40% of the premium paid with a ceiling up to ₹25,000 per hectare, or ₹1 lakh per farmer for 4 hectares Water Spread Area (WSA) for yield losses due to non-preventable perils.
Open sea cage farming in India
Open sea cage farming  is …………India's extensive 11,098 km coastline (Survey of India, 2024) provides opportunities for introducing open sea cage culture in designated areas without disrupting traditional or mechanized fishing practices. Cage culture has a lower carbon footprint than pond culture, making it more environmentfriendly (Jayakumar et al. 2020; Joseph, 2020; Kabir et al. 2020). Wave action and currents in open waters make the possibilities of high stocking densities that result in high productivity of cage-cultured fishes (Philipose, 2013). India has standardized the seed production and propagating the open sea cage farming, with a focus on fast-growing marine finfish species like Asian seabass, cobia, silver pompano, Indian pompano, orange spotted grouper, mangrove red snapper with the hatchery seed produced and lobsters from natural seed collection (CMFRI, 2009 and Megarajan et al. 2024). It is evident from the studies that in the Indian conditions, Sea bass can reach up to 2 Kgs and Cobia can reach up to 4 Kgs in 6 months when cultured in open sea cages. Hence the bio-mass that can be produced is almost four times in Indian conditions when compared with temperate water (Philipose, 2013).
Aswathy et al. (2020) assessed the economic feasibility of marine cage culture (141 m³) over a seven-month period across India. The study found a BCR of 1.86 for Asian seabass with a production cost of ₹ 176/kg, 1.09 for silver pompano at ₹ 262/kg, 1.62 for composite culture of seabass with pearl spot at ₹ 183/kg, 1.11 for tilapia in coastal waters at ₹ 101/kg and 1.58 for Cobia at ₹ 156/ kg with the net revenue of ₹ 34 lakhs during the seven-month culture period. These findings highlight the varying profitability of different species in marine cage farming.

Johnson et al. (2019) evaluated cage farming as a livelihood option for self-help groups in Ramanathapuram district, analyzing 75 cages (6 m diameter) culturing cobia and reported a BCR of 1.46 with a production cost of ₹ 205/kg. Ghosh et al. (2023) studied the economics of 85 cages culturing Indian pompano in Visakhapatnam and Krishna districts, finding a BCR of 1.31 with a production cost of ₹ 264/kg in marine cages (6 m diameter) and a BCR of 1.33 with a production cost of ₹ 244/kg in estuarine square cages (5 m × 5 m).

Studies on estuarine and marine cage farming highlight its economic viability across different regions. Patil et al. (2022) studied the economic performance of estuarine cages cultured Asian sea bass and red snapper by 18 fishermen of Udupi district of Karnataka found the BCR of 2.1 and 1.25 respectively with the production cost of ₹ 203/ Kg and ₹ 302/Kg respectively. Shilta et al. (2023) mentioned the economic performance of cage farming of sea bass, red snapper, Nile tilapia (3 x 3 x 3 m cage), and pearl spot (4×4 x 3 m cage) for a culture period of 8 months of 76 cages in Kozhikode district, Kerala and the BCR was 1.92, 1.74, 2.36 and 4.25 respectively with the production cost of ₹ 252/ Kg, ₹ 254/ Kg, ₹ 159/ Kg and ₹ 340/Kg respectively. Aswathy and Imelda (2019) studied the economic feasibility of 320 marine cages (115 m3) cultures Seabass, Pearl spot, Tilapia, Pompano, Cobia, Red snappers, and Carangids in Ernakulam district of Kerala found the BCR of 2.02 with the average production cost of ₹ 235/ Kg. These findings confirm that cage culture is a viable alternative livelihood for coastal fisherfolk, offering a sustainable way to enhance their income. To support this the study by Divu et al. 2023 identified 134 sites covering a total area of 46,958.2 ha suitable for marine cage culture along Indian territorial waters. Among the coastal states, the top three states holding the maximum area suitable for sea cage farming are Andhra Pradesh (11,792 ha), Gujarat (11,572.2 ha) and Tamil Nadu (7,673 ha) pose a scope for potential sea-cage farming in India.
Policy advocacies for Open Sea cage farming in India
Sea cage farming in India was initiated by CMFRI with support from Ministry of Agriculture, Govt. of India and National Fisheries Development Board (NFDB) in 2007. The necessity of seed for farming has led to the development of hatchery technology for high valued finfish like Cobia, Silver Pompano and Grouper. Consequently, seeds of these species also were made available for cage farming along with the already available seeds of Asian Seabass. As a result, cage farming of Cobia, Pompano, Asian Seabass and Grouper became popular among fishermen-groups and entrepreneurs along the Indian coast. 

National Fisheries Development Board (NFDB) provides financial assistance under Blue Revolution scheme, also known as the "Neeli Kranti Mission," to states with marine resources for implementing sea cage farming projects. Further, the Aqua One Centre (AOC), an Information & Communication Technology (ICT) Enabled Aquaculture Support Service, developed by the National Fisheries Development Board (NFDB) in 2018 provides training on fish and shellfish farming in cages, along with technical guidance and services. 

Department of Fisheries, under the Pradhan Mantri Matsya Sampada Yojana (PMMSY), offers financial assistance for Open Sea cage culture (100-120 m3) of ₹ 5 lakhs. Government Subsidy will be limited to 40% of the project cost/ unit cost for general category beneficiaries and 60% of the project cost/ unit cost for weaker sections like Scheduled Castes (SCs), Scheduled Tribes (STs), women and their co-operatives.
Seaweed farming in India
Seaweed farming  is a system of farming …………………In India, nearly 47,000 tones wet weight of seaweeds are being harvested from natural seaweed beds, species namely Sargassum, Turbinaria, Gracilaria and Gelidiella (Johnson et al. 2023). Seaweeds are abundant along the Tamil Nadu, Gujarat coasts, around Lakshadweep and Andaman & Nicobar Islands. Seaweed sector of the country has transformed considerably from natural collection to cultivation which is a highly remunerative activity involving simple, low cost, low maintenance technology with short grow-out cycle. Efforts are being taken by Central Marine Fisheries Research Institute (CMFRI) and Central Salt and Marine Chemicals Research Institute (CSMCRI) and related organizations since 1964 to experiment and commercialize the seaweed farming across India (Periyasamy et al. 2014). ICAR-Cental Marine Fisheries Research Institute (CMFRI) has identified 24,252 hectares of potential seaweed farming area with an annual production potential of 10 million tonnes (wet weight) of seaweed (Johnson et al. 2020; Johnson et al. 2023). Recognizing the importance of the seaweed industry, the PMMSY has sanctioned ₹ 640 crores to promote seaweed cultivation across the country, out of which ₹ 193.56 crores had allocated for various developmental projects. Notable among these are the establishment of a multipurpose seaweed park in Ramanathapuram, Tamil Nadu and a seaweed brood bank in Diu (PIB, 2024).

As per report DoF, 2020, the Red Algae Gracilaria edulis, Gracilaria dura and Kappaphycus alvarezii are highly suitable for cultivation on floating Bamboo Rafts or Tube-Nets held in the sea. According to the study by Jhonson et al. 2023 Kappaphycus alvarezii is the most economically farmed species in India is being produced by the fisherfolk of the Tamil Nadu coast. More than 2000 families are involved in seaweed farming producing around 400-500 tons of seaweed (dry weight) per year.  During 2023, India exported 34 tons of frozen seaweed worth 5.7 lakh USD. Among total seaweed exports nearly 90 % are fit for human consumption and the remaining is used for industrial purposes. The unit price for seaweed intended for human consumption was $16 per kilogram. Major buyers of Indian seaweeds were China which imports 38% of total seaweeds exported followed by Japan and USA with the share of 26% and 8.8% respectively (Gomathy, 2024). Direct consumption of seaweeds as food is common in Southeast Asian countries whereas in India seaweeds are used only for the extraction of industrially important phyco-colloids such as agar, alginate, and carrageenan (Ganesan et al. 2019). India currently holds only 0.13% of global seaweed production but has the potential to expand its share to 2.5%, with an estimated production capacity of 9.7 million tons per year (Reddy et al. 2023; Waycott, 2023). 
Countries BCR of producing Kappaphycus alvarezii is found as 3.54 with the average unit cost of ₹ 2.70/kg. Annual production cost and net revenue in producing Kappaphycus in one raft is estimated as ₹ 3250 and ₹ 8270 respectively. Annual dry yield from one raft in six cycles is 1200 kg and 120 kg in terms of wet and dry weight respectively fetches Rs 96 per kg in dry weight (DoF, 2020 and Jhonson et al, 2023). Further, studies highlight the economic feasibility of seaweed farming in Tamil Nadu. Johnson et al. (2017) reported a BCR of 2.51 for Kappaphycus alvarezii produced by 500 farmers in Ramanathapuram, with a production cost of ₹ 8.75/kg. Integrated Multi-Trophic Aquaculture (IMTA) increased seaweed yield by 56%, producing 390 kg per raft per cycle compared to 250 kg in non-integrated systems (Johnson et al. 2023). Gracilaria edulis outperformed Kappaphycus, yielding 2400 kg/raft/year with a higher BCR of 5.7 and a production cost of ₹10.53/kg. Radhika & Gayathri (2014) found a BCR of 2.43 for Kappaphycus farming by 100 trained fisherwomen in Kanyakumari, with a cost of ₹ 5.75/kg. Given the policy initiatives, rising demand, availability of potential resources and profitability, promoting seaweed farming can serve as a lucrative and sustainable alternative livelihood for coastal fisherfolk.
Policy changes for the development of seaweed sector in India

Several initiatives have been launched to boost production, create jobs, and support coastal communities in seaweed sector. The First National Conference on Seaweed Cultivation, held in January 2024 in Kutch, Gujarat highlighted seaweed as a significant livelihood opportunity, especially for fish farmers. The Kori Creek Pilot Project in the Gulf of Kutch was launched to promote local seaweed farming. Given the disease susceptibility of Kappaphycus alvarezii, India has now permitted the import of new seaweed varieties through guidelines issued on 31st October 2024 by the Department of Fisheries, GoI. In the Lakshadweep islands, dedicated Seaweed Clusters have been established to foster collaboration between small and large enterprises, enhancing production, processing, and exports. A Centre of Excellence inaugurated in Mandapam, Tamil Nadu, on 9th January 2025, is focused on seaweed research, improved farming methods, seed banks, and generating over 5,000 jobs for 20,000 farmers. Additionally, 2023 update of the Coastal Aquaculture Authority Act encourages eco-friendly practices like seaweed farming by simplifying regulatory procedures. Brainstorming sessions on seaweed cultivation and utilisation, national and international seaweed summit and expos, Cost Benefit analysis of seaweed cultivation are some of the noteworthy contributions done by organisations such as NITI Ayog, CSMCRI, Ministry of Agriculture and Farmers welfare, Ministry of Fisheries, Animal Husbandry and Dairying to encourage the seaweed farming in India. Recommendations for the development of separate genomic resources and gene editing tools for Indian seaweed species for characterisation of their genes, introduction of insurance schemes particularly for seaweed farming in order to safeguard the farmers from the losses due to natural calamities and diseases along with the organisation of awareness campaigns and National seaweed day was proposed by National Academy of Agricultural sciences aiming to expand farming activities and uplift coastal livelihoods. Under PMMSY, seaweed farming is supported at ₹ 900/raft for SC/ST/Women and ₹ 600/raft for General category in the raft method. For the monoline/tube net method (25 m), support is ₹ 4,800 for SC/ST/Women and ₹ 3,200 for General stakeholders.

Marine Ornamental Fish Farming in India
Ornamental fish trade
 is an important sector for livelihood generation in India. In addition to creating jobs, ornamental fisheries support foreign exchange profits and women empowerment. It has vast opportunities, low investment, and less water requirement (Sinha, 2020; Lal and Kumar, 2021). According to recent reports, approximately 1500 species of marine ornamental fishes are traded worldwide, with the majority of these species being associated with coral reefs. Approximately 98% of the marine ornamental fishes marketed are wild collected from coral reefs. The development of hatchery production technologies for specific marine ornamental fishes is the only way to evolve a long-term sustainable trade without harming the coral reef ecosystem. CMFRI, India has been successful in developing hatchery technology for 27 species of marine ornamental fishes (Madhu et al. 2023). In Indian ornamental fish trade, only 20% belongs to marine and brackish water (Shinoj et al. 2021). The compound growth rate (CGR) of India’s ornamental fish export for the period from 2000 to 2022 was 10 % however, the share in Indian total seafood exports is just 0.02 % and 0.05 % in terms of quantity and value respectively (Gomathy, 2024) and it has secured only 29th place in global exports. Since marine ornamental fishes are a low-volume-high-value species, the economic return is high when compared to other farming methods and it also creates other allied employment avenues such as aquarium tank designing, aquarium landscaping, aquarium gadgets and accessories business, artificial feed, live feed, feeding gadgets and colouring additives etc. Therefore, there are vast resources and opportunities to expand this industry among coastal fisherfolk. 
The economic viability of ornamental fish production is more lucrative when compared to other mariculture species, due to their high unit value. Madhu et al. 2023 studied the cost and benefits of culturing Amphiprion percula commonly known as True Clown and the estimated BCR is found as 4.68 with the average production unit cost of ₹ 21 per fingerling denotes nearly five times of the profitability. Yields 28800 number of fingerlings using 10 pair of clown fishes in a year and receives the net revenue of ₹ 22. 6 lakhs.
Collaborative efforts are undertaken by ICAR-CMFRI and MPEDA for the development of guidelines to issue green certification to the marine ornamental fishes for the promotion of environmental and socio-economic sustainability and to ensure fair value for marine ornamental fishes. The "Pearl Brand" Artemia cyst, produced by the Rajiv Gandhi Centre for Aquaculture under its Artemia Project, supports the advancement of hatchery-based rearing of ornamental fishes. The Aquatic Rainbow Technology Park (ARTP) at Madhavaram, established by Tamil Nadu Dr. J. Jayalalithaa Fisheries University (TNJFU), under the Tamil Nadu Innovation Initiatives (TANII) scheme funded by the State Planning Commission of Tamil Nadu with an investment of ₹10 crore, is a significant milestone in ornamental fisheries. Equipped with advanced facilities including a multi-species ornamental fish hatchery, indoor raceway nursery and grow-out systems, and a live-feed culture unit, ARTP supports the entire ornamental fish culture process from broodstock rearing to export while offering cutting-edge training programs sponsored by NFDB and other pioneer institutes to advance the sector (TNJFU, 2019). Under the Pradhan Mantri Matsya Sampada Yojana (PMMSY), support is extended for the establishment of backyard and medium-scale ornamental fish rearing units covering marine and freshwater species. For backyard units, the total project cost is ₹ 3 lakhs, with a subsidy of ₹ 1.80 lakhs for SC/ST/Women beneficiaries and ₹ 1.20 lakhs for others. Medium-scale units are supported with a project cost of ₹8 lakhs, offering a subsidy of ₹ 4.80 lakhs for SC/ST/Women beneficiaries and ₹ 3.20 lakhs for general beneficiaries. These initiatives collectively highlight the promising potential of marine ornamental fish culture as a sustainable and profitable alternate livelihood. With institutional support, technological advancement and financial assistance, the sector is holding a greater potential for significant growth and coastal community empowerment.
Digital Marketing of Fisheries Products
Digital Marketing  is a process--------------------As the world embraces digitalization, leveraging digital marketing as a livelihood presents a timely and profitable opportunity. Utilising internet for all the activities like advertising, promotion, channel of distribution to reach out the consumer is defined as digital marketing. Consumers interest moving ahead from traditional marketing as all the information about the products are readily available in the digital marketing space (Melinevskyi et al. 2023). Digital marketing of fishery products improves distribution efficiency and strengthens consumer engagement, benefiting both fishermen and businesses. Search engine optimization, search engine marketing, influence marketing, content marketing, social media marketing, e-mail marketing, mobile marketing, mobile automation, pay-per-click, online press release are the various digital marketing options for fisheries and aquaculture in India (Venkatrayulu et al. 2023).  Fishermen can use the available marketing platforms and applications like e-NAM (e-National Agriculture Market), Farmers e-Market and Agri gate (Kumar et al. 2022) to reach out the consumers for earning remunerative price and to avoid the interference of middleman. A study by Memon et al. (2020) on fishermen in the Indus Delta region of Sindh, Pakistan, revealed their active use of mobile phones for market access and marketing advice, indicating a positive perception of mobile technology and highlighting the ease and benefits of training them in digital marketing applications. Positive attitude of the consumers towards the usage of digital marketing platforms for the purchase of fish at East Java of Indonesia was documented by Anam et al. (2023). The Bumdes Secanggang website, developed by Wahyuni et al. (2023), has proven to be an effective tool for promoting digital seafood trading in Secanggang, a coastal village in Indonesia. By increasing the efficiency of marketing marine products such as fish, shrimp, and crab, the platform demonstrates the impact of digital innovation on the seafood trade. 
Study by Sanjeev et al. 2021, explains online fish retailing is found to establish itself slowly yet steadily in urban Kerala with focus on providing local catch, round the clock access, enhanced sensory and convenience perception for consumers rather than offering price advantage unlike in other e-commerce. Minimum of 15 promising online vendors are effectively working to satisfy the consumer needs 
NFDB is implementing Fish Market Price Information System (FMPIS) as a flagship project for analysing fish price information at fish markets from major cities and towns of India through a mobile based software application by collecting the prices of commercially important 43 inland and 95 marine fish species are made available on a single web platform. Daily fish India, Matha Fresh, Fresh fish kart, Fresh to home, Health fish, Marine fish sales, Aquapulse, Nalla meen.com, SFDC are some of the successful fish marketing mobile applications and Fresh Fish market, Jalongi, India Fish Market, FreshMa, FishterianZ.com are the online fish marketing websites introduced by various Government and private agencies in India. Therefore, promoting digital marketing technology among Indian coastal fishermen is a timely and crucial step toward enhancing their livelihoods. 
Prabhu et al. 2023 assessed the willingness to use m-commerce amongst 383 women fish vendors who serve in 26 fish markets in Karnataka state, India found 63 % and 60 % of them showed their interest in digital training and willingness to use m-commerce to sell their fish and connect with consumers. Central University of Tamil Nadu (CUTN), Tiruvarur, developed a mobile application called fisherwomen App to ease difficulties faced by fisherwomen in selling the fresh catch in the streets of Nagapattinam. Usability was tested among 300 fisherwomen vendors after demonstration and found over 70% of users reported using the app at least twice a week by the third month (Aruldoss et al. 2022).
Fisheries based Eco-Tourism in India
India is endowed with stunning beaches that captivate tourists from around the globe. Fisheries-based Eco-tourism (FbE) can be a vital alternative livelihood opportunity for fishers. Adopting marine eco-tourism as a livelihood option utilizes the existing skills and infrastructure used in fishing, making it a seamless transition. This approach not only preserves expertise but also opens new avenues for boosting the income of the fishermen (Cusak et al. 2021; Uddin et al. 2021). Recreational fishing, SCUBA diving, snorkelling, fish sanctuaries, fish/turtle/dolphin/whale watching, sea/reef walking, sport fishing, Cruising along the creeks/water ways, aquatic homestays and home kitchens are some of the activities that can be included in Fisheries-based Eco-tourism. Essentiality of collaboration among the government, non-government agencies, fishermen, and other stakeholders for building a sustainable FbE framework in India emphasized by Mohale et al. 2023 in his study of analysing the potential and challenges for FbE in India. Recognizing the immense potential of fisheries-based eco-tourism, the Union Ministry of Tourism initiated the construction of India’s first underwater museum and artificial coral reef in Maharashtra's Sindhudurg district on 11th June 2025 with a financial allocation of ₹46.91 crore under the INS Guldar project. This pioneering effort aims to enhance marine biodiversity conservation, promote eco-tourism, and support underwater activities such as scuba diving and prospective submarine tourism. As per the Envistats-India 2024: Environment Accounts report published by the Ministry of Statistics and Programme Implementation, India comprises 132 marine protected areas spanning about 9,615 sq.km. These areas can serve as potential avenues for developing fishery-based ecotourism in the country.
An outcome of study by Harishnaika et al. 2023 indicated, 53.54 % of the highly suitable land was found over the forest regions of Uttara Kannada district, Karnataka and majority of the most suitable ecotourism sites located in the Taluks like Joida (27 %) and Karwar (15%). Gomathy et al. (2019) documented the chank fishing as a livelihood option for fishers of Thoothukudi coast of Tamil Nadu stating, 45 % of sampled fishers are middle aged involving in Chank collection through underwater diving and earn ₹ 10000 to 15000 a month. Jasingfaa Aqua Tourism Centre, located in Nagaon, Assam organises a Fish Festival consisting of an angling competition and other activities once a year following the ‘catch and release’ rule and evolved as a successful model of aqua tourism generates a large number of direct and indirect employment opportunities besides contributing immensely towards nature conservation (Das et al. 2023). ICAR-Central Inland Fisheries Research Institute (CIFRI), Barrackpore, Kolkata studied the Fish-based tourism model in River Cauvery at Hogenakkal, Tamil Nadu and receives award in developing a concept of ‘Fish-tourism village’. The Directorate of Fisheries, A & N Administration provides facility for Tourists to engage in Sports Fishing activity throughout the year, in Selected Sailing routes of A & N Islands. It issues Permits for Sports Fishing activities, based on requests received from Tourists on daily basis to fish primary game fishes such as tuna and sailfish in the coastal regions of the Islands (Mushtaq et al. 2024).
The government is actively promoting eco-tourism through various initiatives. The National Eco-Tourism Policy offers a strategic framework aimed at fostering eco-tourism while ensuring environmental sustainability. The Swadesh Darshan Scheme supports the development of theme-based tourism circuits, including those focused on eco-tourism. Additionally, the government provides incentives for green infrastructure, such as tax benefits and subsidies for eco-friendly accommodations and renewable energy initiatives. Kerala has emerged as a frontrunner in eco-tourism through its Responsible Tourism Mission, initially launched as a pilot project in 2008 and expanded state wide in 2017. This mission aims to promote community-based tourism by integrating local communities into the tourism value chain. Notable initiatives under this mission include PEPPER (People’s Participation for Participatory Planning and Empowerment through Responsible Tourism) and STREET (Sustainable Tangible Responsible Experiential Ethnic Tourism), both of which emphasize inclusive, sustainable and culturally rooted tourism experiences (Kerala Responsible Tourism Mission Society, 2025).
A community-based ecotourism program was envisioned for Chilika Lake, Odisha in 2000 as part of the sustainable development of the region. Subsequently a comprehensive ecotourism plan was prepared in 2009 with an aim to increase the livelihood security of local inhabitants of Chilika. At several locations facilities including boat services for dolphin and bird watching, floating cottages and restaurants, open air theatres, amusement parks, handicraft centres, training for rescuers etc. were envisioned by Odisha Tourism Development Corporation (OTDC).  Under Community Managed Nature Tourism’ 2016–17 to 2020–21 forty destinations including Chilika were targeted and 600 local community members were trained to manage facilities such as nature camps (Dash and Balamurugan, 2024).
Conclusion 
Embracing alternate livelihood options is essential for diversifying fishermen’s income and strengthening their resilience against environmental and financial uncertainties. Fishers can uptake potential avenues like open sea cage culture, shrimp farming and seaweed culture as income generating option. The standardization of breeding techniques and commercialization of valuable marine ornamental fishes, along with the establishment of seed production hatcheries, can become a lucrative and sustainable livelihood for coastal fisherfolk. Additionally, advancing research in digital marketing and fishery-based eco-tourism will be pivotal in broadening viable income opportunities and securing a sustainable future for fishing communities. Promoting these initiatives is crucial for the long-term development of coastal fisherfolk, reducing reliance on traditional fishing practices while ensuring responsible resource management and meeting the rising demand for fish and fishery products.
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