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Abstract. Seaweed cultivation industry in Southeast Sulawesi Province is currently experiencing various
challenges in production and marketing aspects, significantly affecting product competitiveness,
cultivator income, and the well-being of entrepreneurs and coastal communities. These challenges also
show the presence of aquaculture potential in the region that has not been fully optimized. Therefore,
this study aims to analyze seaweed marketing value chain in Southeast Sulawesi Province. The analysis
results showed that marketing of the commodity consisted of 3 value chains, including: (a) cultivator -
collector trader - local large-scale trader - exporter/agro-industry (I), (b) cultivator - large-scale collector
trader - exporter/agro-industry (II), and (c) cultivator - collector trader - non-local large-scale trader -
exporter/agro-industry (III). The income received by cultivators in Chain I was IDR 14,000/kg, while a
value of IDR 14,500/kg was obtained in Chains II and III. This result showed that cultivators received
more benefits when marketing through Chains II and III. Furthermore, the highest margin among all
participants was observed in the collector trader, with a value of IDR 1,200/kg in Chain I and IDR
1,500/kg in Chain III.
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Introduction. Seaweed is a flagship commodity in the aquaculture sector, known for its
ease of cultivation, several benefits, and wide market share in both domestic and
international markets. In addition, there has been a significant increase and diversity in
the use of its products, necessitating improvements in quantity and quality. These
improvements can be achieved by paying comprehensive attention to various aspects,
including aquaculture production facilities, cultivation processes, harvesting, drying,
warehousing, marketing processes, agro-industry processing, and consumer delivery. In
Indonesia, seaweed processing industries are predominantly situated in the Western part,
particularly in Java, while the primary producers are mainly located in the Eastern part,
such as Sulawesi, Bali, and East Nusa Tenggara. Despite the domestic processing of raw
materials, 80% of the commodity is still exported in dried form (Saleh & Sebastian
2020).

According to previous reports, Indonesia is the second-largest producer of the
commodity in the world after China, with a production volume of 9.6 million tons in 2020,
equivalent to 27.5% of the total global production of 35 million tons (FAO 2020).
Furthermore, Southeast Sulawesi Province is one of the main seaweed-producing regions
within the country, with a production of 296,748 tons valued at IDR 851,276,654,000 in
2021. Seaweed production volume in Southeast Sulawesi Province from 2010 to 2021 is
presented in Figure 1 (Department of Maritime Affairs and Fisheries of Southeast
Sulawesi Province 2023).
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Figure 1. Seaweed production in Southeast Sulawesi Province, 2010-2021 (Department of Maritime
Affairs and Fisheries of Southeast Sulawesi Province 2023).

Figure 1 illustrates a continuous decrease in the volume of seaweed produced in
Southeast Sulawesi Province, particularly in 2018, 2019, and 2020, with a slight increase
observed in 2021. This trend is suspected to stem from genetic factors (Campbell et al
2022) and inadequate biosecurity measures in waters, leading to reduced or failed
production. The decline is also associated with fluctuating prices, causing instability in
income of cultivator and diminishing interest in plant cultivation. An upturn in production
does not translate to increased income for cultivators without a concurrent increase in
seaweed prices (Limi et al 2018). Consequently, the decreased production has also
impacted the overall value of the commodity in the region.

Figure 2 presents value of seaweed production in Southeast Sulawesi Province
from 2010 to 2020 (Department of Maritime Affairs and Fisheries of Southeast Sulawesi
Province 2023).
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Figure 2. Value of seaweed production in Southeast Sulawesi Province, 2010-2020 (Department of
Maritime Affairs and Fisheries of Southeast Sulawesi Province 2023).

The diminished value of seaweed production, as depicted in Figure 2, shows a lack of
competitiveness in Southeast Sulawesi Province. This situation is likely attributed to
marketing practices that are heavily dependent on non-local and international markets,
where prices are dictated by buyers, leading to price instability. The cultivators are also
in a precarious position and subject to the influence of capital owners who control
seaweed marketing networks (Nuryadi et al 2017). Therefore, this study aims to assess
seaweed marketing value chain in Southeast Sulawesi Province. The results are essential
for developing strategies to elevate community livelihoods (Muthalib et al 2017). The
results can also provide a foundation for the government to formulate equitable and
sustainable fisheries development policies, prioritizing economic benefits and the welfare

AACL Bioflux, 2024, Volume 17, Issue 5. 2247
http://www.bioflux.com.ro/aacl



of local and rural communities (Saleh & Sebastian 2020). Value chain concept,
elucidating how an organizational unit manages resources, regulate costs, and enhances
efficiency, underscores the importance of seaweed business institution in adding value for
cultivators and stakeholders. Recognizing the entire process, including value activities
and profits (margin), shows the visible role of seaweed business institution. Nuryadi et al
(2019) emphasized that boosting added value in seaweed businesses required a
significant focus on institutional aspects.

Material and Method

Description of the study sites. This study was carried out from June to October 2023
in Southeast Sulawesi Province, recognized as one of the national seaweed centers. Data
collection was performed in Konawe Selatan and Bombana Regencies, both known for
their seaweed production in Province. In 2022, Konawe Selatan Regency recorded a
production volume of 37,288 tons valued at IDR 186,440,000,000, while Bombana
Regency reported 17,458 tons with value of IDR 50,122,613,000 (BPS 2023).

Data were obtained through field surveys and direct interviews with cultivators of
the plants and participants in the plant value chain, including traders. A total of 26
respondents participated in the procedures, comprising 20 cultivators and 6 traders,
selected using the maximum likelihood estimation method.

Statistical analysis. The data in this report was subjected to value chain analysis, a
strategic analysis tool used to gain insights into competitive advantages, identify
opportunities for increasing consumer value, enhancing business efficiency, and to
comprehend the relationships between cultivators, traders, and other entities (Marisa et
al 2018). In the course of conducting seaweed marketing value chain analysis, the
following determinations were performed:

a. Marketing margin analysis was executed to ascertain the margin of each seaweed
marketing institution. The formula used was as follows:

M=Hp-Hb
where: M = marketing institution margin;
Hp = selling price (IDR/kg);
Hb = purchase price (IDR/kQg);

b. Margin for each marketing channel was examined to determine the total margin from
each seaweed marketing institution. The formula used was as follows:

Mt=M1+M2....Mn

where: Mt = marketing channel margin;

M1 = margin of 15t marketing institution;
M2 = margin of 2" marketing institution;
Mn = margin of the n™ marketing institution;

c. Profits of each marketing institution were computed using the formula:

T=ML-TC
where: TI = marketing institution profit (IDR/kg);
ML = marketing institution margin (IDR/kg);
TC = total marketing costs incurred by each institution (IDR/kg);

d. Marketing profits from each institution were determined using the formula:
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Mt=M1+T72.....TIn

where: TIt = marketing channel profit;
M1 = profit of 15t marketing institution;
M2 = profit of 2" marketing institution;
TTn = profit of n™" marketing institution;

Results. Seaweed marketing value chain in Southeast Sulawesi Province comprised
three models, as outlined below:

1. Cultivator - Collector Trader - Local Large-scale Trader - Exporter/Agroindustry.
2. Cultivator - Large-scale Collector Trader - Exporter/Agroindustry.
3. Cultivator - Collector Trader - Non-local Large-scale Trader - Exporter/Agroindustry.

Among these 3 marketing chains, Chain I significantly dominated, comprising 67%
of the respondents, followed by marketing Chain II at 27%, and marketing Chain III at
only 8%. Furthermore, the prevalence of marketing Chain I, depicted in Table 1,
stemmed from enduring partnership networks between traders and cultivators. Large-
scale traders played an essential role by providing capital to collector traders for
nurturing cultivators and supplying the necessary operational capital.

Marketing margins for each value chain are presented in Tables 1, 2, and 3.

Table 1
Seaweed marketing analysis in marketing value Chain I

Share (%)

No Type of institution Price (IDR/kg) Profit Marketing

Price share cost share
1 Farmer/Cultivator
a. Selling price 14,000 73,684
2 Collector trader
a. Purchase price 14,000
b. Transportation cost 200 4,000
c. Labor cost 250 3,200
e. Packaging cost 250 3,200
f. Storage cost 100 8,000
g. Total cost 800 18,400
h. Selling price 16,000
i. Profit 1,200 7,500
3 Large-scale trader
a. Purchase price 16,000
b. Transportation cost 800 2,938
c. Labor cost 750 3,133
e. Packaging cost 400 5,875
f. Storage cost 400 5,875
g. Total cost 2,350 17,821
h. Selling price 19,000
i. Profit 650 3,421
4 Exporter/Agroindustry
a. Purchase price 19,000
MP 5,000
Total 73,684 10,921 36,221
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Table 2
Seaweed marketing analysis in marketing value Chain II

Share (%)

No Type of institution Price (IDR/kg) Price Profit  Marketing
share cost share

1 Farmer/Cultivator
a. Selling price 14,500 76,316
2 Large-scale trader
a. Purchase price 14,000
b. Transportation cost 1,000 2,950
c. Labor cost 900 3,278
e. Packaging cost 600 4,917
f. Storage cost 450 6,556
g. Total cost 2,950 17,700
h. Selling price 19,000
i. Profit 2,050 10,789
3 Exporter/Agroindustry
a. Purchase price 19,000
MP 4,500
Total 76,316 10,789 17,700

Table 3
Seaweed marketing analysis in marketing value Chain III

Share (%)

No Type of institution Price (IDR/kg)  pice Profit ~ Marketing
share cost share

1 Farmer/Cultivator
a. Selling price 14,500 76,316
2 Collector trader
a. Purchase price 14,500
b. Transportation cost 300 3,333
c. Labor cost 350 2,857
e. Packaging cost 250 4,000
f. Storage cost 100 10,000
g. Total cost 1,000 20,190
h. Selling price 17,000
i. Profit 1,500 8,824
3 Non-local large-scale trader
a. Purchase price 17,000
b. Transportation cost 400 3,250
c. Labor cost 400 3,250
e. Packaging cost 400 3,250
f. Storage cost 100 13,000
g. Total cost 1,300 22,750
h. Selling price 19,000
i. Profit 700 3,684
4 Exporter/Agroindustry
a. Purchase price 19,000
MP 4,500
Total 76,316 42,940

Discussion. Tables 1, 2, and 3 showed that the prices received by cultivators in
marketing Chain I differed from II and III. In Chain I, farmers received a selling price of
IDR 14,000/kg, while value of IDR 14,500/kg was obtained in II and III. This variance
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occurred because cultivators in Chain I received capital from collector traders, with the
consequence that the harvest must be sold to the merchant, even at a lower price. This
underscored the ongoing challenge faced by seaweed cultivators in Indonesia, where
approximately 60-70% maintained binding relationships with traders to secure capital for
seed procurement, production facilities, and the education and healthcare needs of their
children (Azis 2011; Neish 2007). Henriques and Carcamo (2019) emphasized that
ensuring the sustainability of seaweed availability as raw material for agroindustry
required focused attention on small-scale cultivators in terms of funding, innovation,
marketing, education, and social justice. Furthermore, fisheries businesses necessitated
financial support from banks and the government (Musadar & Nuryadi 2023). Nuryadi et
al (2023) also argued that achieving success for seaweed cultivators required robust
cultivation management, cooperative support with capacity, the ability to build
cooperation, and financial strength.

Based on the analysis results concerning marketing chain aspects and margins, it
became evident that there was diversity in the income received by each value chain
participant. A more comprehensive depiction of seaweed marketing value chain in
Southeast Sulawesi Province is shown in Figure 3.

1. Marketing Cultivator N Collector Trader ™~ Large-scale trader Agroindustry/
value chain I (income=IDR 14,000/kg) (profit=IDR 1,200/kg) (profit=IDR 650/kg) -»> Exporter

2. Marketing Cultivator Large-scale trader Agroindustry/
value Chain II (income=IDR 14,500) (profit=IDR 2.050/kg) |——» Exporter

3. Marketing Cultivator N Collector trader Non-local large-scale trader Agroindustry/
value Chain III (income=IDR 14.500/kg) (profit=IDR 1.500/kg) g (profit=IDR 700/kg) &g Exporter

Figure 3. Seaweed marketing value chain in Southeast Sulawesi Province.

Figure 3 illustrated that the collector trader obtained the largest margin in seaweed
marketing chain in Southeast Sulawesi Province, both in chains I and II, excluding III.
This was because the collector trader directly purchased the products from the farmers
and collected them directly from their homes. However, cumulatively, large-scale traders
oversaw numerous collector traders, and even the large-scale merchants in marketing
Chain II were the same as Chain I. The analysis suggested that the most influential
actors determining prices in seaweed marketing value chain in Southeast Sulawesi
Province were the large-scale traders and exporters. Meanwhile, farmers and small
traders at the village level had weaker bargaining positions.

The analysis of marketing system aspects showed that seaweed farmers sold their
harvest to collector traders (both small and large traders), and there was no direct
marketing through cooperatives or to agro-industry. However, Wibowo et al (2014)
stated that further processing of dried seaweed into ATC (Alkali Treated Cottonii), could
increase its value by 5 times, SRC (Semi Refined Carrageenan) increased to 7 times, and
processing it into pure carrageenan RC (Refined Carrageenan), could elevate it up to 18
times. Cooperative movements are expected to play a crucial role in supporting seaweed
cultivation activities by increasing bargaining power and countervailing power against
various forms of greed and injustice (Nuryadi et al 2017).

Developing the sustainability of seaweed cultivation businesses required
integrated planning and management, comprising the government, universities, agro-
industry, and seaweed farmers, considering economic, institutional, and technological
factors (Nuryadi et al 2019). The supply chain in Indonesia is a vertical collaboration
comprising seaweed farmers, traders, producers, and exporters (Mulyati & Geldermann
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2017). To enhance competitiveness, efforts, such as improving the promotion of products
domestically and internationally, enhancing product quality, facilitating access through
banks, and developing infrastructure are necessary (Natalia & Nurozy 2012).

Market mechanism weaknesses, specifically at the initial stage of marketing value
chain (farmers and collector traders), contributed to price uncertainty at the farmer level.
The potential seaweed market depended not only on the final product sector but also on
the cultivation method or the origin (Brayden et al 2018). Therefore, farmers must
prioritize efficiency and business productivity to achieve a substantial difference between
costs and revenues, ultimately increasing their income. Meanwhile, in the development of
seaweed agro-industry, specifically in terms of providing raw materials and marketing,
the existence of cooperatives through patterns remained hopeful (Nuryadi et al 2020).

In the domain of seaweed businesses, institutions played crucial roles as providers
of capital, information, and inputs, with these functions currently being executed by
traders (Ramadan et al 2018). An immediate priority was to fortify the institutions of
coastal communities through cooperatives, representing a tangible manifestation of the
economy of people (Sirait 2018). Furthermore, within the context of the blue economy,
intensifying efforts in seaweed cultivation could propel economic growth, augment
income of farmer, and contribute to the sustainable preservation of the ocean and the
environment (Freitas et al 2022).

A study related to institutions and policies conducted in Malaysia underscored the
low educational level of seaweed cultivation practitioners and the transient nature of jobs
in the plant sector as factors impeding the understanding and implementation of
government policies at the farmer level (Cicilia et al 2021). Investigation conducted in
Alaska emphasized that the management necessitated policies ensuring the development
of a fair and sustainable seaweed industry. These policies must prioritize the economic
benefits and interests of local communities and rural areas, reduce legal barriers in policy
implementation, and promote cooperative business development (Miller 2021).

Conclusions. In conclusion, the analysis results of seaweed business value chain in

Southeast Sulawesi Province showed that:

1. The seaweed marketing in Southeast Sulawesi Province comprised 3 chains: (a)
farmers - collector trader - local large-scale traders - exporters/agroindustry; (b)
farmers - large-scale collector trader - exporters/agroindustry; (c) farmers - collector
trader - non-local large-scale traders - exporters/agroindustry.

2. The income received by seaweed farmers in value chain I was IDR 14,000/kg, while
IDR 14,500/kg was obtained in II and III. Therefore, farmers were encouraged to
participate in marketing within value Chains II and III.

3. The highest margin among all seaweed participants was held by collector traders,
amounting to IDR 1,200/kg in value chain I and IDR 1,500/kg in III.
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