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INTRODUCTION  

Indonesia plays a crucial role in the global seaweed market (Muflikh et al., 2024). 

It is the second largest seaweed producer in the world after China and is a significant 
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Seaweed has the potential to become a significant fisheries commodity 

in the coastal areas of Bone Regency. This study aimed to analyze the 

socioeconomic aspects of seaweed cultivation in Bone Regency as part of a 

strategy for its sustainable management. The research was conducted in 

three villages known for their seaweed production: Palette Village, Mallari 

Village, and Waetuwo Village. Data were collected using purposive 

sampling techniques, including observation and interviews with 90 seaweed 

farmers. Socioeconomic data were analyzed using percentage and SWOT 

analysis, while spatial analysis was used to examine the distribution of 

respondents and cultivation locations. The results showed that seaweed 

management strategies in Bone Regency fall within quadrant 1 of the SO 

(Strengths-Opportunities) strategy. This strategy focuses on increasing 

community involvement in government programs that support the 

development of seaweed as a key commodity, leveraging local knowledge 

and experience. The recommendations include developing training and 

education programs to improve cultivation skills, enhance productivity, and 

raise the quality of seaweed products to meet growing demand. 

Additionally, optimizing local and national marketing networks, 

implementing digital marketing strategies, and expanding access to 

international markets are essential. Finally, encouraging younger farmers to 

utilize land more effectively, in line with RZWP3K (spatial planning 

regulations), could increase the area available for seaweed cultivation. 
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producer of red seaweed, especially eucheumatoid, Kappaphycus, and Eucheuma species 

(Cai et al., 2021). Seaweed farming is a suitable alternative livelihood for coastal 

communities and can improve the socio-economic conditions of the farmer's family. This 

cultivation's success provides economic benefits and contributes to environmental 

conservation and community welfare (Larson et al., 2021). K. alvarezii has rapid growth 

characteristics and can produce harvests quickly (Rimmer et al., 2021). With increasing 

human needs, the utilization of marine resources has become a significant focus in the 

field of sustainable economic development (Rimmer et al., 2021). 

South Sulawesi is the largest province producing seaweed in Indonesia. K. alvarezii 

seaweed is the leading commercial species cultivated around Sulawesi (Adhawati et al., 

2024). Bone district is the third largest administrative district in South Sulawesi, after 

North Luwu and East Luwu districts, with an area of 4,567.363km² and 138km of 

coastline. Bone Regency is one of the leading seaweed producers in South Sulawesi, with 

the species K. alvarezii being the most widely cultivated. Seaweed production in the 

Bone Regency will reach 222,168 tons by 2023 (BPS, 2024), indicating the considerable 

seaweed potential in this area. 

With the development of seaweed aquaculture, challenges such as market price 

fluctuations, limited market access, and pest and disease attacks have emerged. In 

addition, the lack of community knowledge about zoning or spatial planning for 

aquaculture activities is also an obstacle that can affect income and business 

sustainability. A better management strategy is needed to utilize seaweed aquaculture 

economically and socially (Hasselstrom et al., 2020). This requires the development of 

management policies (Rimmer et al., 2021; Farid et al., 2024). Therefore, an effective 

and sustainable management strategy is essential. One approach that can be applied is a 

spatial-based strategy (Andrefouet et al., 2021), which uses spatial information systems 

for seaweed aquaculture management. This approach allows for more accurate and 

efficient zoning and potential cultivation areas (Tasnim et al., 2024). 

This study is a comprehensive analysis of the socio-economic aspects of seaweed 

aquaculture in Bone Regency. It aimed to develop spatially-based management strategies 

that will support the sustainability of this sector. By taking a holistic approach, we expect 

to provide a robust set of recommendations for the development of seaweed aquaculture 

that is efficient, sustainable, and maximizes benefits for local communities and the 

regional economy. 

 

MATERIALS AND METHODS  

 

Research time and location 

This research was conducted in April-July 2024 in the coastal area of Bone 

Regency, which includes three villages, namely Palette Village, Mallari Village, and 

Waetuwo Village, and two sub-districts, namely Tanette Riattang Timur Sub-district and 

Awangpone Sub-district. These areas were chosen because they are the center of seaweed 
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cultivation in Bone Regency, which has the highest production. The research location 

map is presented in Fig. (1). 

 

 

Fig. 1. Research location map 

Data collection 

The research data were obtained through observation, field surveys, and literature 

studies. Questionnaires and interviews were used to collect quantitative and qualitative 

data (Ahmed et al., 2022). The questionnaire included general information on seaweed 

farmers: age, experience, number of dependents, farm size, and geographical coordinates 

of home and farm location. The questionnaire also covered socio-economic conditions 

such as land ownership, labor, cultivation methods, production quantities, prices, and 

marketing. Samples were taken using a purposive sampling method based on the 

following criteria: seaweed cultivation as the main livelihood, cultivation location in 

marine waters, and type of seaweed K. alvarezii. If the sample population was less than 

or equal to 1,000, the entire population was taken (census). If the population is more than 

1,000, 10% is sampled (Sugiyono, 2015). In this study, the census method was used, so 

the sample population consisted of 90 seaweed farmers, divided into 30 respondents in 

Palette Village, 30 in Mallari Village, and 30 in Waetuwo Village. 

 

Data analysis method 

Data on the distribution of respondents and seaweed cultivation locations were 

analyzed using spatial analysis. This involved combining interview data with 

respondents' attributes and cultivation location data to visualize the spatial distribution of 

both respondents and cultivation sites. The resulting analysis was then overlaid with the 

Zoning Plan for Coastal Areas and Small Islands (RZWP3K) of South Sulawesi Province, 

specifically focusing on marine space utilization zones. The result of spatial analysis is a 
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map of recommended locations for seaweed aquaculture development. Meanwhile, 

socioeconomic data were analyzed descriptively in tables, and conventional percentages 

were used to assess the socioeconomic status of seaweed farmers using percentage 

analysis.  

To determine management strategies for seaweed aquaculture, a SWOT analysis 

was used. This analysis examines various components in a structured way to formulate a 

strategy. The resulting strategy is determined by maximizing strengths and opportunities 

and minimizing weaknesses and threats. Strategic decision-making is usually related to 

the objectives and policies of the activity. In strategic planning, SWOT analysis assesses 

strategic components such as strengths, weaknesses, opportunities, and threats under 

existing conditions (Abdel-Hady et al., 2024). 

 The internal factors evaluation (IFE) and external factors evaluation (EFE) tables 

were determined by calculating the weight and rating values of the internal factors 

(Rangkuti, 2016). The weight of each factor in the analysis was assigned based on 

responses to questions asked of the respondents. Weights ranged from 1.0 (most 

important) to 0.0 (not important), reflecting the factor's impact on the strategic position of 

seaweed farming. Ratings were assigned on a scale from 4 (outstanding) to 1 (poor), 

indicating the performance of each factor. 

 

RESULTS AND DISCUSSION 

 

Distribution of respondents and location of seaweed cultivation 

The distribution of seaweed cultivation respondents in Palette, Mallari, and 

Waetuwo villages is the center of seaweed cultivation in Bone Regency, which has the 

highest production. The respondents' distribution and the seaweed cultivation location 

can be seen in Fig. (2). 
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Fig. 2. Map of respondent distribution and seaweed cultivation locations 

 

General conditions of seaweed farmers 

The characteristics of seaweed farmers in Bone Regency, by explaining some 

general aspects of seaweed farmers such as age, education, cultivation experience, and 

number of family dependents, are presented in Fig. (3). 

  
 

  
 

Fig. 3. General characteristics of seaweed farmers in Bone Regency. a. Farmer age, b. 

Education level, c. Cultivation experience, d. Number of dependents 

a b 

c d 
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The characteristics of seaweed farmers in Bone Regency who became respondents 

in this study ranged in age from 22 to more than 65 years, with the majority being in the 

range of 36 to 45 years (Fig. 3). This productive age indicates that opportunities to 

develop seaweed farming businesses are still wide open. In addition, this productive age 

group usually has high energy and adaptability to changes and innovations in cultivation 

techniques. Thus, they are more likely to implement new practices that can improve the 

yield and quality of seaweed production. Most farmers in the productive age range 

indicate the potential for sustainability and regeneration of seaweed farming in the area 

since they still have a long time to contribute to the sector. 

The education level indicates the ability to acquire knowledge and adopt 

technological innovations in seaweed farming. Seaweed farmers in Bone Regency 

generally have primary and secondary education (Fig. 3). Low education indicates weak 

management skills and mastery of new technologies. Low levels of education make it 

difficult for farmers to switch professions (Wijayanto et al., 2022). Limited knowledge 

and skills due to low education can hinder the adoption of more modern and efficient 

cultivation techniques (Kosichek et al., 2024). In addition, low education also reduces 

farmers' ability to understand and utilize market information, which is essential for 

optimizing profits. 

Meanwhile, farming experience determines the success of business management. 

Research data show that the average seaweed farmer has 5-10 years of experience (Fig. 

3). This experience is vital in supporting seaweed cultivation in Bone District. Sufficient 

experience allows farmers to overcome problems in business management. Over the 

years, farmers have developed in-depth knowledge of the cultivation cycle, optimal 

environmental conditions, and disease and pest management techniques (Campbell et al., 

2022). Farmers with less experience tend to be more challenged to improve their seaweed 

farming to improve their livelihoods. This is because their expertise is limited to seaweed 

cultivation, thus even if they experience severe crop failure, their routine in seaweed 

cultivation continues. 

The majority of seaweed farmers have three dependents, representing the highest 

number among them. This shows that family members have enough labor to help manage 

the business. The presence of family members as laborers provides flexibility and cost 

efficiency. With the help of family members, farmers can focus more on strategic aspects 

of seaweed farming, such as planning, resource management, and marketing. It also 

improves the skills and knowledge of family members in aquaculture, thereby increasing 

the productivity and welfare of farming families. 

 

Social conditions of seaweed farmers 

Land ownership of seaweed cultivation is one of the important aspects that 

influences the success and sustainability of seaweed cultivation businesses in various 

regions, including Bone Regency. The study's data showed that, on average, farmers own 
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two plots of land for seaweed cultivation. Adequate land ownership allows farmers to 

maximize production and manage resources more efficiently (Fig. 4). 

  

  
Fig. 4. Social conditions of seaweed farmers. a Total land ownership, b. Labor force 

 

Farmers usually involve family members in seaweed farming as labor fields 

(Rimmer et al., 2021). This reflects the challenge of increasing productivity and 

efficiency in seaweed farming in Bone District. Limited skills and technical knowledge 

among family members often hinder the adoption of new technologies and more efficient 

farming practices. While involving family members can reduce labor costs, productivity 

remains stagnant without improved capabilities. Additionally, there is a need for more 

government support, including technical and financial assistance, as well as better 

infrastructure such as processing and marketing facilities. 

 Seaweed farmers in Bone Regency predominantly use the long line method for 

cultivation (Fig. 5). This method is preferred due to its cost-effectiveness and simplicity 

compared to other methods, such as floating rafts (Garcia Poza et al., 2020). Seedlings 

are sourced from the farmers' own cultivation, with planting depths ranging from 1 to 20 

meters. Cultivation sites are located between 5 and 1,500 meters from the shoreline. The 

primary type of seaweed cultivated is Kappaphycus alvarezii. The ropes used are 25 to 35 

meters long, with seedlings spaced 10 to 15cm apart and ropes spaced 0.5 meters apart. 

The seaweed harvest cycle is approximately 45 days, making it a viable source of 

monthly income for the community. 

a b 
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Fig. 5. Long line seaweed cultivation method. a. Cultivation locations far from the 

coastline, b. Cultivation location close to the coastline 
 

Economic conditions of seaweed farmers 

Several aspects, such as the amount of production, the factual price of dried 

seaweed, and the marketing of seaweed, explain the economic condition of seaweed 

farmers in Bone Regency. 

 

  

Fig. 6. Economic conditions of farmers. a. Total production and b. Price of dried seaweed 

 

Based on the interviews, dry seaweed production in Bone District varies from less 

than one ton to five tons per year. The cultivated land area causes this variation, the 

cultivation methods used, and environmental and weather conditions. Farmers with larger 

plots of land tend to produce more. Technical support and training also play an essential 

role in increasing production (Snethlage et al., 2023). 

Fluctuating seaweed selling prices are one of the main challenges for farmers in 

Bone Regency. These price fluctuations directly impact farmers' income and the stability 

of the local economy. Factors influencing price fluctuations include global market 

conditions, product quality, and weather changes. Dried seaweed prices fell from IDR 

17,000/kg to IDR 12,000/kg between April and July 2024. This price decline caused 

many farmers to suffer losses and have difficulty meeting their daily needs. Price 

uncertainty makes it difficult for farmers to plan and develop their businesses. Low prices 

at the farm level seriously hamper the potential for income generation (Mantri et al., 

2022). With uncertain incomes, farmers need help accessing capital for investments in 

a b 

a b 
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technology or better infrastructure, which would otherwise increase productivity and crop 

quality. 

The availability of seaweed stocks also contributes to price fluctuations and 

quality declines, as many traders compete to secure seaweed supplies to store in their 

warehouses. As a result, these traders purchase seaweed regardless of price and quality to 

reduce potential shortages; if the quality is low, the price offered is also low, so fishers 

lose bargaining power (Sarmin et al., 2021; Muflikh et al., 2024). Traders play an 

essential role in increasing the value of seaweed products through various activities such 

as drying, sorting, and storage (Muflikh et al., 2024). In Bone District, seaweed farmers 

depend on traders to sell their harvest to them for immediate cash. Each trader has a 

regular seller and offers different prices. However, farmers rarely cut ties with buyers out 

of fear. This condition hinders the development of seaweed farming because farmers only 

receive information from one party. For farmers, the relationship is profitable and 

provides a sense of security. 

 

Seaweed farming management strategy 

Seaweed aquaculture management strategies in Bone Regency are based on 

analyzing internal and external factors using the IFE (Internal Factors Evaluation) and 

EFE (External Factors Evaluation) matrices. This analysis aims to assess the strategic 

factors that influence the success of the recommended strategy. Internal factors are 

evaluated based on strengths and weaknesses, while external factors are evaluated based 

on opportunities and threats. Weighting and ranking of each factor is done to determine 

its score based on the data obtained. This analysis provides a comprehensive picture of 

the strategic position of seaweed farming. The analysis results of internal and external 

strategic factors can be seen in Tables (1, 2). 
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Table 1. Internal strategy factors 

Internal strategy factors Weight Rating Score 

Strength 
   

Strong community character as cultivators (S1) 0.11 4 0.43 

Seaweed cultivation labor from family members and 

surrounding communities (S2) 
0.11 4 0.43 

Marketing of cultivation products is quite easy to sell (S3) 0.10 3 0.31 

Cultivators are of productive age (S4) 0.11 4 0.43 

Cultivator experience (S5) 0.11 4 0.43 

Total 
  

2.03 

Weakness 
   

Traditional cultivation techniques (W1) 0.11 3 0.32 

Lack of role of extension workers in cultivation assistance 

(W2) 
0.07 1 0.07 

Sales system is still tied (W3) 0.07 2 0.14 

There is no specialized seaweed cultivation group (W4) 0.11 1 0.11 

Education level is still weak (W5) 0.11 1 0.11 

Total 
  

0.75 

Strengths - Weaknesses     1.28 

 

Table 2. External strategy factors 

External strategy factors Weight Rating Score 

Opportunity 
   

Seaweed is a national superior commodity (O1) 0.12 4 0.46 

Growing demand (O2)  0.12 4 0.46 

Offshore waters that can be optimally utilized (Q3) 0.12 3 0.35 

for seaweed cultivation according to the RZWP3K (O4) 0.10 3 0.29 

Technology development (O5) 0.10 2 0.19 

Total 0.54 
 

1.75 

Threat 
   

Climate change (T1) 0.08 2 0.15 

Pest and disease attacks (T2) 0.12 3 0.35 

Fluctuations in seaweed prices (T3) 0.12 1 0.12 

No permanent partners (T4) 0.12 2 0.23 

The community lacks knowledge of zoning or spatial 

planning for cultivation and other activities (T5) 
0.04 1 0.04 

Total 
  

0.88 

Opportunities - Threats 
  

0.87 

 

The results of the IFE analysis show that the strength factor has a value of 2.03, 

while the weakness has a value of 0.75. This indicates that existing strengths can be used 

to minimize weaknesses. Meanwhile, the EFE analysis shows that the opportunity factor 
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has a value of 1.75, while the threat factor has a value of 0.88. This indicates that existing 

opportunities can be utilized to overcome threats. 

Based on the calculation of the total IFE and EFE scores, the IFE value is 1.28, 

and the EFE value is 0.87. These values are plotted on the SWOT diagram, resulting in a 

point in quadrant 1 supporting an aggressive strategy. This situation is favorable for 

determining strategies for managing seaweed aquaculture in Bone Regency. The strategy 

matrix can be seen in Fig. (7) 

 

 
Fig. 7. SWOT strategy matrix 

 

Spatial recommendations for seaweed cultivation management strategies 

Appropriate zoning for cultivation areas must consider the environment's carrying 

capacity and the protection of coastal and marine ecosystems to prevent degradation. 

Zoning rules based on the coastal zone and small islands zoning plan (RZWP3K) must 

comply with the provincial spatial plan (Muflikh et al., 2024). Based on the research 

results, some cultivation locations are outside the cultivation zone of the RZWP3K of 

South Sulawesi Province, namely in the conservation zone and tourism zone.  

This indicates a mismatch between the community's cultivation practices and the 

established spatial plan. This mismatch can result in various negative impacts, including 

damage to the coastal and aquatic environment and potential land use conflicts between 

interested parties. Therefore, evaluating and adjusting existing cultivation practices to 

align with established spatial plans is essential. In addition, there is a need for an 

increased coordination between local governments, communities, and other stakeholders 
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to ensure that seaweed farming activities are sustainable and not detrimental to the 

environment. 

Monitoring and enforcing zoning violations is essential to ensure compliance with 

the South Sulawesi Province Coastal Zone and Small Islands Zoning Plan (RZWP3K), 

designated as a mariculture development (Sutaman et al., 2023). In addition, education 

and training for the community on sustainable aquaculture techniques and the importance 

of preserving the environment must be improved. This strategy is expected to support the 

effect of sustainable management of marine space utilization by seaweed farmers; 

anticipated aquaculture management can run more optimally and provide benefits to the 

environment and local economy; recommendations for marine space utilization according 

to its utilization zone based on data from the Coastal Zone and Small Island Zoning Plan 

(RZWP3K) 2019-2039 presented in Fig. (8). 

 

 
Fig. 8. Spatial recommendations for seaweed aquaculture management based on South 

Sulawesi Province RZWP3K 2019-2039 

 

The zoning plan along the coastal area of the study location depicted in Fig. (8) 

indicated by the green buffer, represents the region where the government permits 

aquaculture activities. The mapping of existing seaweed cultivation sites (green points) 

within the study area shows that the actual seaweed farming locations are consistently 

within the government-regulated boundaries. However, in some places, the cultivation 

areas have reached the margin/boundary and, in a few cases, even slightly exceeded the 

boundary line. This situation requires special attention from the government to address 

and provide solutions to the seaweed farmers. 
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CONCLUSION 

 

Based on the research results, it can be concluded that the seaweed aquaculture 

management strategy is an SO strategy with the following results: 1) Increase community 

involvement in government programs that support the development of seaweed 

cultivation as a superior commodity by utilizing local wisdom and community 

experience; 2) Develop training and education for the community to improve seaweed 

cultivation skills to increase the productivity and quality of cultivation products to meet 

the increasing demand; 3) Optimizing local and national marketing networks, using 

digital marketing strategies, and expanding access to international markets; and 4) 

Encourage productive-age farmers to utilize optimal land by the RZWP3K to increase the 

area of cultivation sites. 

 

ACKNOWLEDGMENTS 

 

This research was funded by the Directorate of Research, Technology and 

Community Service, Directorate General of Higher Education, Research and Technology, 

Ministry of Education, Culture, Research and Technology of the Republic of Indonesia, 

Contract Number 050/E5/PG.02.00.PL/2024, in 2024. 

 

REFERENCES  

 

Abdel-Hady, M. M.; Barrania, A. A.; Abdel-Khalek, Z. M. and Haggag, S. M. 

(2024). A comprehensive approach to strategic planning for marine aquaculture in 

Egypt: SWOT-AHP analysis. Marine Policy, 162(March), 106057. 

https://doi.org/10.1016/j.marpol.2024.106057 

Adhawati, S. S.; Nurdin, N.; Azis, H. Y.; Badraeni; Rustam; Akbar, M. and Aris, A. 

(2024). Status of seaweed (Kappaphycus alvarezii) farming land ownership and 

business productivity in Sulawesi Island: quantitative study. Fisheries and 

Aquatic Sciences, 27(1), 35–47. https://doi.org/10.47853/FAS.2024.e5 

Ahmed, Z. U.; Hasan, O.; Rahman, M. M.; Akter, M.; Rahman, M. S. and Sarker, 

S. (2022). Seaweeds for the sustainable blue economy development: A study from 

the south east coast of Bangladesh. Heliyon, 8(3), e09079. 

https://doi.org/10.1016/j.heliyon.2022.e09079 

Andrefouet, S.; Dewantama, I. M. I. and Ampou, E. E. (2021). Seaweed farming 

collapse and fast changing socio-ecosystems exacerbated by tourism and natural 

hazards in Indonesia: A view from space and from the households of Nusa 

Lembongan island. Ocean and Coastal Management, 207(June 2020). 

https://doi.org/10.1016/j.ocecoaman.2021.105586 

BPS. (2024). Kabupaten Bone Dalam Angka 2024. Badan Pusat Statistik. 

 



Hardiana et al., 2024 624 

Cai, J.; Lovatelli, A.; Aguilar-Manjarrez, J.; Cornish, L.; Dabbadie, L.; Desrochers, 

A.; Diffey, S.; Garrido Gamarro, E.; Geehan, J. & Hurtado, A. (2021). 

Seaweeds and Microalgae: An Overview for Unlocking Their Potential in Global 

Aquaculture Development. In FAO Fisheries and Aquaculture Circular (Issue 

1229). Food and Agriculture Organization of the United Nations (FAO). 

Campbell, I.; Mateo, J.; Rusekwa, S. B.; Kambey, C. S. B.; Hurtado, A.; Msuya, F. 

E. and Cottier-Cook, E. J. (2022). An international evaluation of biosecurity 

management capacity in the seaweed aquaculture industry. Journal of 

Environmental Management, 304(June 2021), 114112. 

https://doi.org/10.1016/j.jenvman.2021.114112 

Farid, A.; Ubaya, R. D. N.; Arisandi, A. and Soecahyo, D. (2024). Sustainable 

Fisheries Management of Flying Fish (Decapterus spp.) with Rapfish Analysis in 

Pasongsongan Waters, East Java, Indonesia. Egyptian Journal of Aquatic Biology 

and Fisheries, 28(3), 151–165. https://doi.org/10.21608/ejabf.2024.354882 

Garcia Poza, S.; Leandro, A.; Cotas, C.; Cotas, J.; Marques, J. C.; Pereira, L. and 

Gonçalves, A. M. M. (2020). The evolution road of seaweed aquaculture: 

Cultivation technologies and the industry 4.0. International Journal of 

Environmental Research and Public Health, 17(18), 1–42. 

https://doi.org/10.3390/ijerph17186528 

Hasselstrom, L.; Thomas, J. B.; Nordström, J.; Cervin, G.; Nylund, G. M.; Pavia, H. 

and Gröndahl, F. (2020). Socioeconomic prospects of a seaweed bioeconomy in 

Sweden. Scientific Reports, 10(1), 1–7. https://doi.org/10.1038/s41598-020-

58389-6 

Kosichek, H.; Reimer, J. and Filgueira, R. (2024). Assessing the potential for seaweed 

aquaculture in Nova Scotia. Aquaculture Reports, 36. 

https://doi.org/10.1016/j.aqrep.2024.102064 

Larson, S.; Stoeckl, N.; Fachry, M. E.; Dalvi Mustafa, M.; Lapong, I.; Purnomo, A. 

H.; Rimmer, M. A. and Paul, N. A. (2021). Women’s well-being and Household 

Benefits from Seaweed Farming in Indonesia. Aquaculture, 530(June 2020), 

735711. https://doi.org/10.1016/j.aquaculture.2020.735711 

Mantri, V. A.; Ghosh, A.; Eswaran, K. and Ganesan, M. (2022). Notes on 

Recommendations for Enabling Policy Interventions in the Seaweed Cultivation 

and Processing Domain in India. Sustainability (Switzerland), 14(16), 1–13. 

https://doi.org/10.3390/su141610416 

Muflikh, Y. N.; Permani, R.; Nuryartono, N.; Pasaribu, S. H.; Julianto, B. S.; 

Sjahruddin, F.; Kusnadi, N. and Aziz, A. A. (2024). Building stakeholders’ 

mutual understanding of seaweed sustainability in Indonesia: A group model 

building approach. Marine Policy, 168(July), 106283. 

https://doi.org/10.1016/j.marpol.2024.106283 

 



Socioeconomic Impacts of Kappaphycus alvarezii Cultivation in South Sulawesi 

 

625 

Polanunu, A. B. D. and Kusumaningrum, D. N. (2022). Indonesia Sebagai Middle 

Power: Strategi Niche Diplomacy dalam Manifestasi Pembangunan Kelautan 

Berkelanjutan Berbasis Blue Economy. Padjadjaran Journal of International 

Relations, 4(2), 146. https://doi.org/10.24198/padjir.v4i2.36645 

Rangkuti, F. (2016). Teknik Membedah Kasus Bisnis Analisis SWOT (22nd ed.). 

Gramedia Pustaka Utama. 

Rimmer, M. A.; Larson, S.; Lapong, I.; Purnomo, A. H.; Pong‐masak, P. R.; 

Swanepoel, L. and Paul, N. A. (2021). Seaweed Aquaculture in Indonesia 

Contributes to Social and Economic Aspects of Livelihoods and Wommunity 

Wellbeing. Sustainability (Switzerland), 13(19), 1–22. 

https://doi.org/10.3390/su131910946 

Sarmin, S.; Dangnga, M. S. and Malik, A. A. (2021). Strategi Pengembangan Usaha 

Budi Daya Rumput Laut (Eucheuma cottonii) di Daerah Perbatasan - Pulau 

Sebatik. Buletin Ilmiah Marina Sosial Ekonomi Kelautan Dan Perikanan, 7(2), 

147. https://doi.org/10.15578/marina.v7i2.9980 

Snethlage, J. S.; de Koning, S.; Giesbers, E.; Veraart, J. A.; Debrot, A. O.; Harkes, 

I.; van den Burg, S. W. K. and Hamon, K. G. (2023). Knowledge needs in 

realising the full potential of seaweed for world food provisioning. Global Food 

Security, 37(December 2021), 100692. https://doi.org/10.1016/j.gfs.2023.100692 

Sugiyono, P. (2015). Metode penelitian manajemen pendekatan: kuantitatif, kualitatif, 

mixed methods, action research, penelitian evaluasi (issue Nove). Alfabeta. 

Sutaman, Dina, K. F.; Nurjanah. and Mulatsih, S. (2023). Study of Compatibility 

Level of Waters in the Bay of Sabang for the Development of Marine Cultivation. 

IOP Conference Series: Earth and Environmental Science, 1147(1). 

https://doi.org/10.1088/1755-1315/1147/1/012008 

Tasnim, R.; Sarker, S.; Chamily, F. A.; Mohiuddin, M.; Ferdous, A.; Haque, A. B. 

M. M.; Nahiduzzaman, M.; Wahab, M. A.; Rahman, M. M. and 

Asaduzzaman, M. (2024). Site suitability mapping for different seaweed 

cultivation systems along the coastal and marine waters of Bangladesh: A 

Generalized Additive Modelling approach for prediction. Algal Research, 

78(January), 103404. https://doi.org/10.1016/j.algal.2024.103404 

Wijayanto, D.; Wibowo, B. A. & Setiyanto, I. (2022). Characteristics of artisanal 

fisheries in Rembang Regency, Indonesia. AACL Bioflux, 15(3), 1104–1112. 

 


