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Abstract— Indonesia is the largest producer of seaweed contributed by coastal communities, but they still live in precarious conditions. 

To bolster the seaweed cultivation and alleviate poverty, a coastal community’s empowerment was studied in Salabangka archipelagoes 

through the evaluation of its largely produced seaweed (Eucheuma cottoni) potency (total production and investment opportunities), 

suitability for seaweed cultivation (environmental parameter and suitability), and local participation (interviews) in 2011. Seaweed 

production in Salabangka archipelagoes was estimated from 2009 to 2010 data. For the investment opportunities of seaweed cultivation, 

initial investments were assessed for the medium-scale semi refined carrageenan (SRC) model and the Carrageenan industry model. 

Subsequently, the profit and loss were projected for the upcoming five years. To estimate the investment qualification, several criteria 

were used, i.e., Net Present Value (NPV), Internal Rate Return (IRR), Net Benefit Ratio (Net B/C), Pay Back Period (PBP), and 

Profitability Index Methods (PI). The factors that influence the local participation and perceptions of coastal communities in 

Salabangka archipelagoes were analyzed based on the degree of perception and participation obtained from interviews in substation 

sites. The seaweed potency reveals a good prospect indicated by the increase of seaweed production and profitable investment. The 

environmental condition and qualifications support the suitable habitat for seaweed cultivation. Local participation shows a good 

indication of the support of the coastal communities. In the future, the government must secure the policy, allocate funding, and forge 

a partnership with the local bank to bolster the seaweed cultivation in the Salabangka archipelagoes.  
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I. INTRODUCTION

Aquaculture of seaweed has been established in Indonesia 
for over the decades, mainly utilizing a species of Euchema 

sp., Gracillaria sp., and other seaweed species [1]. As a 
nonfood source and main commodity (e.g., carrageenan and 
agar), Euchema sp. promises a good prospect to increase the 
economic growth and welfare of the coastal communities due 
to the advantages of easy cultivation, relatively short growing 
season, and low-cost production [2]. As the demands and 
production in this agricultural sector are increased 
exponentially [3], the Indonesian government has actively 
promoted and secured policies for the seaweed producer [4] 
in particular regions, including Sumatra, East Java, West Java, 
Bali, East Nusa Tenggara, West Nusa Tenggara, Gorontalo, 

Maluku, South Sulawesi, Southeast Sulawesi, and Central 
Sulawesi [5],[6]. However, many large coastal communities 
in Indonesia still live in precarious conditions despite these 
circumstances. 

Central Sulawesi is known for the largest coastal 
communities with a total area of 61.841 km2 bearing over 
2.635 million population, which is considered one of 
Indonesia's largest seaweed producers. In contrast, many 
people from the coastal community still receive low income 
(about 23.28 % of the total population) despite the great 
Productivity [7]. The large production is not supported by the 
ability to process and add value to the product; thus, the 
farmers occupy the lowest rank in the value chain [8]. 
Salabangka archipelagoes—as the largest seaweed producer 
in the Morowali regency [9], have a good potential for 
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seaweed cultivation that could improve the coastal 
community's welfare and enlarge the field of labor. However, 
the initial information for succeeding these coastal 
communities' empowerment in this area through seaweed 
cultivation is little known. 

Several efforts to empower the coastal communities in 
Indonesia through seaweed cultivation have been initiated in 
many areas in Indonesia, e.g., East Java [10], Bali [2], West 
Nusa Tenggara [11], East Nusa Tenggara [6], Kalimantan 
[12], Gorontalo [13], South Sulawesi [5], [14], and Southeast 
Sulawesi [15], [16], [17]. Various studies have been 
conducted, e.g., local perceptive, market opportunities, 
cultivation quality, and local readiness. Hence, the first 
evaluation of its potency is needed to reach these goals. In this 
study, through the potency of seaweed Eucheuma cottoni (i.e., 
total production and investment), suitability for seaweed 
cultivation (environmental parameter), and local participation 
in the Salabangka archipelago, could provide a good 
understanding. Hopefully, this will expedite the 
empowerment effort to alleviate the poverty in the coastal 
communities in the Salabangka archipelagoes. 

II. MATERIALS AND METHODS 

A. Study Areas and Time 

The study was conducted on Salabangka archipelagoes, 
South Bungku district, Morowali regency, Central Sulawesi 
province, Indonesia, which comprises Tolo bay, and 
considered the central seaweed production (Eucheuma cottoni) 
in Morowali. Five representative study sites were chosen as a 
substation, i.e., Buajangka island, Kaleroang island, Waru-
waru island, Bunginkela Island, and Jawi-jawi island (Fig. 1). 
The study was carried out starting from April – November 
2011. 

B. Estimating the Potency of Seaweed Cultivation based on 
Productivity and Investment 

Seaweed production in Salabangka archipelagoes was 
estimated from 2009–2010 data and analyzed using the 
equation as follows: 
������� ��	�
��	� ���� �
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To forecast the seaweed productivity in 5 years afterwards, 
the exponential trend analysis was used, following the 
recommendation of Supranto [18]. Initial investments were 
estimated for seaweed (Eucheuma cottoni) cultivation 
investment opportunities for the medium-scale semi refined 
carrageenan (SRC) and Carrageenan industry models. 
Subsequently, the profit and loss were projected for the 
upcoming five years. To estimate the investment qualification, 
several criteria were used, i.e. [19], Net Present Value (NPV), 
Internal Rate Return (IRR), Net Benefit Ratio (Net B/C), Pay 
Back Period (PBP), and Profitability Index Methods (PI). 

NPV (the difference between the present cash inflows and 
present cash outflows over some time) was calculated using 
the equation as follows: 
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Fig. 1  Location of Salabangka archipelagoes, Morowali, Central Sulawesi, 
Indonesia. The study areas located in Buajangka Island, Kaleroang Island, 
Waru-waru Island, Bunginkela Island, and Jawi-jawi Island. 

 
IRR (investment’s rate of return excluding external factors) 

was estimated by this equation: 
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Net B/C (the relationship between the relative costs and 
benefits) was estimated using this formula: 
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PBP (recovery time of cost investment) was calculated 
using this formula: 
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PI (measures the value of benefits for every cost investment) 
was calculated using this equation: 

 �, �
/01&OC

OC
 (6) 

C. Estimating Environmental Conditions and Suitability for 

Seaweed Cultivation 

The success of seaweed (Eucheuma cottoni) cultivation 
largely depends on the aquatic condition and environmental 
suitability defines as a limiting factor. The limiting factors 
were divided into 10 parameters, including water current 
(m/s), water clarity (m), water temperature (oC), total 
suspended solids (ppm), total dissolved solids (ppm), sea 
depth (m), acidity (pH), dissolved oxygen (ppm), carbon 

1537



dioxide (ppm), nitrite (ppm), and phosphate (ppm), 
categorized based on famine season (April–May) and 
harvesting season (June–July). Fifteen sites were sampled 
according to the adjacent five representative study sites. 

D. Indicating Local Participation of Coastal Communities 

The factors that influence the local participation and 
perceptions of coastal communities in Salabangka 
archipelagoes were analyzed based on the degree of 
perception and participation obtained from interviews in 
substation sites. Likert scales were used to categorize the 
scoring of the respondent's answers [20]. The perception is 
divided into four categories, i.e., the chosen cultivation area, 
seaweed management, capabilities of coastal communities, 
and coastal community participation. 

III. RESULTS AND DISCUSSION 

A. The Potency of Eucheuma Cottoni based on Production 

and Investment Opportunities  

The mean production value of seaweed of Salabangka 
archipelagoes in 2009 reached up to 2.4 ton/ha (Fig. 2). In 
January–March, it shows no production at all. The harvested 
seaweed was barely started in April, even though the capacity 
is not entirely effective. Then, the increase of seaweed 
production increased exponentially in April–May. 

 
Fig. 2 Seaweed (Eucheuma cottoni) production of Salabangka archipelagoes 
in 2009 

 
In 2010, there was an increase in Seaweed (Eucheuma 

cottoni) production by as much as 35% (3.1 ton/ha) compared 
to the previous year (Fig. 3). The production increased 
exponentially in June–October, in which the farmer enlarges 
the seaweed cultivation area. However, there was a gradual 
decrease in production in November–December. 
Subsequently, production stopped in January– March. 

 
Fig. 3 Seaweed (Eucheuma cottoni) production of Salabangka archipelagoes 
in 2010 

 
Exponential trend analysis predicts that the Seaweed 

Eucheuma cottoni production will increase from 2011 to 2015 
(Fig. 4). 

 
Fig. 4 Seaweed (Eucheuma cottoni) production of Salabangka archipelagoes 
in 2010 

 
For the initial investment, a total of IDR. 917,000,000, - for 

SRC model (Table 1) and IDR.1,379,500,000, - for 
Carrageenan industry model (Table 2), were estimated. 

TABLE I 
THE INITIAL INVESTMENT FOR THE MIDDLE-SCALE SEMI REFINE 

CARRAGEENAN (SRC) MODEL IN SALABANGKA ARCHIPELAGOES 

Specification 
Detail 

Unit 

Total 

Unit 

Unit 

Price 

(IDR) 

Total Value 

(IDR) 

Land and 
buildings 

    

Land surface (m²) 2,000 1 15,000 30,000,000 
Land for 
processing 
building (m²) 

200 200 2,000,000 400,000,000 

Land for 
warehouse 

100 50 1,500,000 75,000,000 

Transportation 
unit (Minibus) 

 1 
150,000,0

00 
150,000,000 

Office supplies  2 
10,000,00

0 
20,000,000 

Sofa  1 1,000,000 1,000,000 
Conferences 
tables 

 1 1,500,000 1,500,000 

Computer & 
Printer 

 1 6,000,000 6,000,000 

Calculator  2 250,000 500,000 
Seaweed washing 
container 

200 
liters 

2 1,000,000 2,000,000 

Medium blender 
10 
kg/h 

2 
10,000,00

0 
20,000,000 

Cooking pot 
200 
liters 

2 7,000,000 14,000,000 

Weighing tool 25 kg 1 2,500,000 2,500,000 

Paste coriander 
60 
mesh 

1 
155,000,0

00 
155,000,000 

Mixing tub 
50 
liters 

2 8,500,000 17,000,000 

Drying oven  1 
12,500,00

0 
12,500,000 

Flouring machine  1 2,000,000 2,000,000 
High-pressurize 
pot 

 2 1,500,000 3,000,000 

Equipment 
quality kit 

 1 5,000,000 5,000,000 

TOTAL VALUE (IDR) 917,000,000 
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TABLE II 
THE INITIAL INVESTMENT FOR THE CARRAGEENAN INDUSTRY MODEL IN 

SALABANGKA ARCHIPELAGOES 

Specification 
Detail 

Unit 

Total 

Unit 

Unit Price 

(IDR) 

Total Value 

(IDR) 

Land and 
buildings 

       

Land surface (m²) 2,000 2,000 15,000 30,000,000 
Land for 
processing 
building (m²) 

200 200 3,500,000 700,000,000 

Land for 
warehouse 

100 100 1,500,000 150,000,000 

Transportation 
unit (Minibus) 

 2 150,000,000 300,000,000 

Office Supplies  4 15,000,000 60,000,000 
Sofa  1 2,000,000 2,000,000 
Conferences 
tables 

 1 1,500,000 1,500,000 

Computer & 
Printer 

 1 6,000,000 6,000,000 

Calculator  2 250,000 5,000,000 
Seaweed washing 
container 

200 
liters 

2 1,000,000 2,000,000 

Medium blender 10 
kg/h 

2 18,000,000 36,000,000 

Cooking pot 200 
liters 

2 10,000,000 20,000,000 

Weighing tool 25 kg 1 2,500,000 2,500,000 
Paste coriander 60 

mesh 
1 15,500,000 15,500,000 

Mixing tub 50 
liters 

2 8,500,000 17,000,000 

Drying oven  1 20,000,000 20,000,000 
Flouring machine  1 4,000,000 4,000,000 
High-pressurize 
pot 

 2 1,500,000 3,000,000 

Equipment 
quality kit 

 1 5,000,000 5,000,000 

TOTAL VALUE (IDR) 137,950,000 

 

For the production cost, a total of IDR. 170,980,499, - per 
month for the SRC model (Table 3), and IDR. 142,980,358, - 
per month for the Carrageenan industry model (Table 4) were 
estimated if it worked on 100% production capacity. 

TABLE III 
THE PRODUCTION COST FOR MIDDLE-SCALE SEMI REFINE CARRAGEENAN 

(SRC) IN SALABANGKA ARCHIPELAGOES 

Specification 
Detail 

Unit 

Unit 

Price 

(IDR) 

Total Value 

(IDR) 

Seaweed (kg) 8,333 12,000 99,996,000 
Buffer salt KOH (kg) 167 20,000 3,340,000 
Kerosene fuel (litre) 1,000 6,000 6,000,000 
Wrapping ingredient 
(sheet) 

83 9,000 747,000 

Salary for Staff      
Executive manager 1 4,000,000 4,000,000 
Production manager 1 2,500,000 2,500,000 
Marketing manager 1 2,500,000 2,500,000 
Personalia manager 1 2,500,000 2,500,000 
Administration manager 1 2,500,000 2,500,000 
Staff 30 1,400,000 42,000,000 
Tax for building and land      20,833.3 
Tax for service and permit     166,666.7 
Equipment shrinkage     4,709,999.23 
Total Value (IDR) 170,980,499 

TABLE IV 
THE PRODUCTION COST (IDR) FOR THE CARRAGEENAN INDUSTRY IN 

SALABANGKA ARCHIPELAGOES 

Specification 
Detail 

Unit 

Unit 

Price 

(IDR) 

Total Value 

(IDR) 

Seaweed (kg) 8,333 8,425 70,205,525 

Buffer salt KOH (kg) 167 16,000 544,000 
Kerosene fuel (litre) 1,000 4,000 10,000,000 
Wrapping ingredient 
(sheet) 

83 
8,000 1,200,000 

Salary for Staff      
Executive manager 1 4,000,000 4,000,000 
Production manager 1 2,500,000 2,500,000 
Marketing manager 1 2,500,000 2,500,000 
Personalia manager 1 2,500,000 2,500,000 
Administration manager 1 2,500,000 2,500,000 
Staff 30 1,400,000 42,000,000 
Tax for building and land     20,833.3 
Tax for service and permit     166,666.7 
Equipment shrinkage     4,843,332.77 
Total Value (IDR) 142,980,358 

 
The profit-loss projection for both the SRC model and the 

Carrageenan industry model was summarized as follows: the 
first year would operate at 60% production capacity, and 
increase to 70% in the second year, 80% in the third year, and 
finally, 100% in the fourth and fifth year. The projected profit-
loss shows that the cash flow on the SRC model (Table 5) and 
Carrageenan industry model (Table 6) had a negative value in 
the first year. However, an increase in balance was observed 
in the third to the fifth year. 

The estimation of investment qualification based on PBP, 
Net B/C ratio, IRR, and PI (Table 7) shows that both the SRC 
model and the Carrageenan industry model show an 
acceptable prospect. SRC model reaches the cost recovery 
faster (i.e., 2 years 9 months) than the Carrageenan industry 
model (i.e., 3 years 5 months). NPV shows a positive value, 
while IRR was estimated above the tax interest. The PI value, 
which reaches 2.95, shows that this business model is worth 
investment. 

In Indonesia, small-scale farmers operate seaweed farming, 
utilizing small capital and short harvest time [21], and the 
government has overlooked this operation. The study reveals 
that these small-scale operations could benefit families and 
communities [22]. However, the fund source for this business 
model in Salabangka archipelagoes still originated from loan 
sharks, which applied a high-interest rate, compounded by the 
dysfunctionality of the local union of seaweed agriculture in 
that region. The government must act immediately to form a 
policy to promote and bolster seaweed cultivation. To 
implement this model and reach the goal effectively, the 
government must allocate capital in the form of a grant fund 
or revolving fund that could accommodate the farmer. It could 
be channeled through the local or national government budget. 
The government also needs to secure the policy and forge a 
partnership with the local bank. This way, the farmer could 
access the fund easily. 
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TABLE V 
PROJECTED PROFIT-LOSS (IDR) IN 2011-2015 FOR MIDDLE-SCALE SEMI REFINE CARRAGEENAN (SRC) MODEL IN SALABANGKA ARCHIPELAGOES 

No Specification 1st year 2nd year 3rd year 4th year 5th year 

 1 Income 1,440,000,000 2,160,000,000 3,000,000,000 3,300,000,000 3,600,000,000 

 2 Operational cost           
 Variable cost           

  Seaweed 600,000,000 880,000,000 1,200,000,000 1,300,000,000 1,400,000,000 
  Buffer salt KCL 21,600,000 26,600,000 40,000,000 42,000,000 44,000,000 

  Fuel 36,000,000 52,800,000 72,000,000 78,000,000 84,000,000 
  Wrapping ingredients 4,800,000 6,800,000 9,000,000 9,500,000 10,000,000 

  Fix cost           
  Equipment renewal   5,000,000 10,000,000 10,000,000 15,000,000 

  Executive manager salary 48,000,000 54,000,000 60,000,000 66,000,000 72,000,000 
  Production manager salary 30,000,000 31,800,000 33,600,000 33,600,000 39,000,000 
  Marketing manager salary 30,000,000 31,800,000 33,600,000 33,600,000 39,000,000 

  Personalia manager salary 30,000,000 31,800,000 33,600,000 33,600,000 39,000,000 
  Administration manager salary 30,000,000 31,800,000 33,600,000 33,600,000 39,000,000 

  Staff salary 504,000,000 540,000,000 567,000,000 567,000,000 630,000,000 
  Tax for building and land 250,000 250,000 250,000 250,000 250,000 

  Tax for service and permit  2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 
  Equipments shrinkage 56,519,990.76 56519,990.76 56,519,990.76 56,519,990.76 56,519,990.76 

 3 Income and Operational Cost 1,393,169,991 1,751,169,991 2,151,169,991 2,265,669,991 2,469,769,991 
 4 Net profit before tax and interest 46,830,009.24 408,830,009 848,830,009 1,034,330,009 1,130,230,009 

 5 Interest cost (16%) 146,720,000 146,720,000 146,720,000 146,720,000 146,720,000 
 6 Profit before tax -99,889,990.76 262,110,009.2 702,110,009.2 887,610,009.2 983,510,009.2 
 7 Tax on PPh (15%) 7,024,501.4 61,324,501.4 127,324,501 155,149,501.4 169,531,501.4 

 8 Net profit -106,914,492.2 200,785,507.8 574,785,508.2 732,460,507.8 813,978,507.8 
 9 Net balance 48,467,499 357,017,499 679,665,500 888,692,500 970,207,499.5 

TABLE VI 
PROJECTED PROFIT-LOSS (IDR) IN 2011-2015 FOR CARRAGEENAN INDUSTRY MODEL IN SALABANGKA ARCHIPELAGOES 

No Specification 1st year 2nd year 3rd year 4th year 5th year 

 1 Income 1,500,000,000 2,400,000,000 3,500,000,000 4,000,000,000 4,500,000,000 
 2 Operational cost 1,500,000,000 2,400,000,000 3,500,000,000 4,000,000,000 4,500,000,000 
 Variable cost      
  Seaweed 600,000,000 880,000,000 1,200,000,000 1,300,000,000 1,400,000,000 
  Buffer salt KCL 3,840,000 5760,000 8,000,000 8,800,000 9,600,000 
  Fuel 90,000,000 130,680,000 180,000,000 195,000,000 210,000,000 
  Wrapping ingredients 6,000,000 8,280,000 16,200,000 17,100,000 18,000,000 
  Fix cost          
  Equipment renewal  10,000,000 10,000,000 20,000,000 20,000,000 
  Executive manager salary 48,000,000 59,400,000 60,000,000 66,000,000 72,000,000 
  Production manager salary 30,000,000 33,000,000 36,000,000 39,000,000 42,000,000 
  Marketing manager salary 30,000,000 33,000,000 36,000,000 39,000,000 42,000,000 
  Personalia manager salary 30,000,000 33,000,000 36,000,000 39,000,000 42,000,000 
  Administration manager salary 30,000,000 33,000,000 36,000,000 39,000,000 42,000,000 
  Staff salary 504,000,000 396,000,000 576,000,000 612,000,000 648,000,000 
  Tax for building and land 250,000 250,000 250,000 250,000 250,000 
  Tax for service and permit  2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 
  Equipments shrinkage 58,119,993.24 58,119,993.24 58,119,993.24 59,119,993.24 58,119,993.24 
 3 Income and Operational Cost 1,432,209,993 1,672,489,993 2,254,569,993 2,436,269,993 2,605,969,993 
 4 Net profit before tax and interest 67,790,006.76 727,510,006.8 1,245,430,007 1,563,730,007 1,894,030,007 
 5 Interest cost (16%) 220,720,000 220,720,000 220,720,000 220,720,000 220,720,000 
 6 Profit before tax -152,929,993.2 506,790,006.8 1,024,710,007 1,343,010,007 1,673,310,007 
 7 Tax on PPh (15%) -22,939,498.99 109,126,501 186,814,501 234,559,501 284,104,501 
 8 Net profit -175,869,492 397,663,505.7 837,895,505.7 1,108,450,506 1,389,205,506 
 9 Net balance -944,681,424 643,395,498.7 1,083,627,499 1,354,182,499 1,634,937,499 
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TABLE VII 
INVESTMENT OPPORTUNITY FOR MIDDLE-SCALE SEMI REFINE 

CARRAGEENAN (SRC) MODEL AND CARRAGEENAN INDUSTRY MODEL IN 

SALABANGKA ARCHIPELAGOES 

Investment criteria 

Business model 

SRC 
Carrageenan 

industry 

Payback periods (PBP) 2 year, 9 month 3 year, 5 month 
Net Benefit Cost Ratio 
(NetB/C ratio) 

1.35 1.88 

Net Present Value 
(NPV) 

IDR. 
1,786,785,601 

IDR. 
2,690,243,917  

Internal Rate of Return 
(IRR) 

35% 33.93% 

Profitability Index (PI) 2.94 2.95 

B. Environmental Conditions and Suitability for Seaweed 
Cultivation 

The environmental conditions support seaweed cultivation 
in Harvest Season (June – July) (Table 8). For instance, the 
strong water current of (0.11 – 0.17 m/s) (Table 8) could hold 
a better condition for seaweed cultivation [23] by providing a 
barrier and nutrition that is essential for seaweed development. 
The degree of water clarity reveals that the light, which is 
essential for seaweed photosynthesis, can penetrate through 
the water (around 2.00 – 4.6 m) (Table 8). The suitable 
temperature for Eucheuma cottoni ranges from 26 – 33oC [24], 
which is also reflected in both seasons (Table 8). The suitable 
range of total suspended solid for Eucheuma cottoni 
cultivation is around <25 ppm [25]. Based on this parameter, 
both seasons show a proper condition for Eucheuma cottoni 
cultivation (Table 8) since the higher level of TSS could 
prevent the natural light from penetrating the seafloor. A high 
degree of differences in the total dissolved solid parameter 
was also observed (Table 8). However, it is still considered 
suitable, below the lowest threshold < 80 ppm [23]. The 
suitable depth for seaweed cultivation must be less than 10 
meters above the sea ground [23], and both seasons show a 
roughly suitable condition (Table 8). For the acidity, as 
previously stated by Poncomulyo et al. [23], the optimum 
acidity (pH) for seaweed cultivation is around 7.3–8.2, and 
both seasons fall under this range (Table 8). The dissolved 
oxygen, essential for aquatic organism respiration, also shows 
a good range in both seasons (Table 8). If the span falls below 
4 ppm, it indicates extreme perturbances to the aquatic 
ecosystem [26]. The nitrite content originating from industrial, 
or community waste shows an unsuitable condition during 
harvest season due to the high nitrate content (16.97 ppm) 
(Table 8). Akhter et al. [27] stated that the average amount of 
nitrite in seawater must fall between 0.5 – 3 ppm. The high 
nitrate content might be due to the east season, which carries 
organic material from the human settlement after the heavy 
rain and later accumulated nitrite on the sea. As an essential 
nutrient for an aquatic organism, the phosphate parameter 
shows a suitable condition (Table 8). Widianingsih et al. [28] 
stated that the phosphate content must fall between 0.02 – 1 
ppm. Summarizing all of these limiting factors, it can be 
concluded that the harvest season time yields a suitable 
condition for seaweed Eucheuma cultivation in the 
Salabangka archipelagos (Table 8). 

TABLE VII 
ENVIRONMENTAL CONDITIONS BASED ON LIMITING FACTORS AND 

SUITABILITY OF SEAWEED CULTIVATION IN SALABANGKA ARCHIPELAGOES 

No. Limiting factors 

Famine 

season 

(April–May) 

Harvest 

season 

(June–July) 

Range 

1 Water current (m/s) 0.05 – 0.02 0.11 – 0.17 
2 Water clarity (m) 1.7 – 4.4 2.00 – 4.6 
3 Water temperature (oC) 29.0 – 32.0 28.3 – 30.0 
4 Total suspended solid 

(ppm) 
1.26 – 14.31 1.16 – 7.35 

5 Total Dissolved solid 
(ppm) 

27.26 – 
54.08 

50.27 – 
51.16 

6 Sea depth (m) 0.01 – 0 .05 1.05 – 18.6 
7 Acidity (pH) 7.9 – 8.7 7.7 – 8 
8 Dissolved oxygen 

(ppm) 
6.8 – 9.84 7.1 – 9.83 

9 Nitrite (ppm) 0.88 – 2.2 0.48 – 16.97 
10 Phosphate (ppm) 0.07 – 0.30 0.03 – 0.35 

Physic-Chemical 

categorization 

Suitable Not Suitable 

 
The environment was one of the crucial factors in seaweed 

cultivation's success and increased human well-being. 
Seaweed farming could contribute a positive impact on the 
environment. A previous study found that the construction of 
seaweed farms correlated to increased seagrass habitat [29]. 
Another study also found that the rate of mangrove loss is 
reduced along with the initiation of aquaculture farms [30]. 
Several studies have found a positive correlation between 
seaweed farming to the population of ratfish [31] and the 
reduction of some fishing [32]. Knowing the good indication 
of these limiting factors aforementioned and effective 
implementation of such aquaculture could facilitate increased 
environmental and well-being quality. 

C. Local Participation of Coastal Communities 

Based on the local perception (Fig. 5), Perception 1, 
defined as local support for the seaweed cultivation area, 
reached 2,143 positive reinforcements out of 2,352 
respondents (91.11%). Perception 2, defined as local support 
on seaweed management, reached 2,193 positive supports out 
of 2,352 respondents (93.23%) (Fig. 5). Perception 3, defined 
as local support on community capabilities, reached 1,503 
positive supports out of 1,568 respondents (95.85%). 
Perception 4 represents local support as participation, come 
4,767 positive reinforcements out of 6,272 respondents (76%) 
(Fig. 5). Overall, the perception and participation of coastal 
communities show that they support the empowerment effort 
through Seaweed cultivation. 

The local participation concept is highly associated with 
transparency, to say that the coastal communities would 
participate if the government accounted for integrity and 
transparency. By this concept, the people also have the right 
to the decision along with the government. The institutional 
arrangement [33], local decision-making rights and capacity 
[34], and social sustainability [35] are necessary to 
accomplish these goals in the future. 
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Fig. 5 Scoring of local participation toward Seaweed production 
empowerment in Salabangka archipelagoes. Perception 1 = cultivation area, 
Perception 2 = seaweed management, Perception 3 = community capabilities, 
Perception 4 = community participation. 

IV. CONCLUSION 

Coastal community's empowerment in Salabangka 
archipelagoes through Seaweed (Eucheuma cottoni) 
cultivation promises good opportunities. From the perspective 
of its potency, it shows an increase in Productivity in the year 
afterwards and a profitable prospect for future investment. 
The environmental condition also indicates a good 
qualification for seaweed cultivation. The local participation 
shows that they support the empowerment effort through the 
Seaweed Eucheuma cultivation. However, the government 
must secure the policy, allocate funding, and forge a 
partnership with the local bank to bolster the seaweed 
cultivation in Salabangka archipelagoes. 
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