POLICY BRIEF

Sustainable upgrading of the South
Sulawesi seaweed industry
Introduction

Findings

The development of the seaweed
industry is being prioritised by
central, provincial, and local levels
of Indonesian governments. This
makes sense as the nation is
the world’s largest producer of
carrageenan seaweeds and income
from it contributes to the livelihoods
of at least 66,000 households.

The study explored the various parts of the seaweed value chain.
These findings are summarised below:

The industry has grown through the
initiative and entrepreneurship of
those involved and our research
shows that many aspects production, processing, trade and
investment- are changing and primed
for policy support or improved
programs.
This research focussed on seaweeds
used for carrageenan and their
use as a gelling or thickening
agent in food processing and other
applications. It covers the province
of South Sulawesi which produces
more than a third of the nation’s
seaweed. And the research and
recommendations are primarily
aimed at small-holder farmers.
Indonesia is in a strong position
to capitalise on its competitive
advantages in the seaweed
production sector. Success is
dependent on its ability to navigate
current challenges and in this brief
we outline the mix of elements
needed to create an innovative and
sustainable seaweed industry.

Production: Seaweed production is profitable however there is little
marine space left for expansion of the industry in major production
areas. Of most concern to producers are environmental challenges
related to weather and pests or the availability of labour.
Contribution to rural development: Seaweed farms range from small
to large-scale enterprises with 30 percent of farmers accounting for
60 percent of production. There is little marine space left available
to new entrants and the labour intensive task of seed-binding has
become a significant form of employment for village residents.
Technology uptake: Farmers adopt technologies and practices if they
are seen to increase income. They learn about them through word-ofmouth. This knowledge transfer is more relevant than official technical
extension programs.

“Farmers learn by seeing. They may listen all
day to an explanation about the potential [of
a new production technique or technology]
but unless they see other farmers using it and
earning more money, they won’t do it. Trying
something new is for those who have money
and are willing to bet on it.”
Zoning: Most seaweed farming areas have been decided through
negotiation and informal rules but there is increased competition
for resources and space. A formal zoning system requires extensive
public consultation to succeed.
Plastics pollution: Plastic bottles provide a cost-effective way to
float seaweed lines but create plastic land waste and possible ocean
degradation. An alternative floating device would need to be cheap,
light and fillable, and if not available then a waste disposal scheme for
used plastic bottles needs to be established.
Seaweed quality: Seaweed prices do not reflect quality parameters
such as contaminant levels or moisture so there is little incentive to
improve techniques or standards.
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Global value chains: Indonesia’s
international competitiveness and the
world’s largest carrageenan seaweed
producer makes it well placed to take
further advantage of a growing one
billion dollar industry. Further, the
industry has a wide range of sales
channels to choose from, including
exports under the Indonesia-Australia
trade agreement (IA-CEPA), domestic
processing or by attracting foreign
investments.
The rise of China: The ChinaIndonesia relationship is now by far
the most important in the global
carrageenan industry. China is a
significant buyer and domestic
processor of Indonesian carrageenan
seaweed. This has bolstered
competition however there is little
environmental or regulatory scrutiny.
Industry and trade policy: Putting
controls on the industry such as
subsidies, tariffs, export bans or a
floor price have been shown to not
work elsewhere in the region and
should not be emulated.
Research and development: The
significant seaweed industry can be
further supported by R&D in new
products, seedstock and processes.
New areas such as disease
management and environmental
factors should be included.
Emerging technologies: The industry
could benefit from technologies
that are or should be tested
including satellite imaging, infrared spectroscopy to detect “quality”
characteristics and digital short-term
micro-financing.
Statistical collection and reporting:
Seaweed production is likely
overstated. The Ministry of Marine
Affairs and Fisheries can promote
accuracy by publishing statistics
already collected and provide the
data on pricing. The upcoming
national agricultural census is a
change to recalibrate data collection.

Figure: Current and planned seaweed production in Indonesia

Challenge
Understanding the seaweed industry and how it functions both socially
and economically requires a deep look into the daily life of a seaweed
producing village. Researchers conducted an in-field 18 month long
investigation in Pitu Sunggu in Pangkep and Laikang, in Takalar to inform
this study.
The little marine space available is increasing competition for resources
and space. Through a gradual, and accepted process at village level
of individual claims on sea farming plots the available marine space
for farming has been all allocated. The early producers are now able to
benefit from increased seaweed prices.
At the same time, there is an increasing concentration of large farmers
in the study villages: 30 percent of farmers account for 60 percent of
total production; and the top five percent produce 20 percent of seaweed.
The emergence of larger farmers may play a role in seaweed production
through increasing scale of production, risk-diversification and the
marketing of higher-quality products. However, it limits the impact of
seaweed farming for poverty reduction since there are significant barriers
to entry for new farmers.

As the government seeks to develop new
marine zones for seaweed cultivation, formal
zoning systems must be informed by public
consultation and consider existing informal
arrangement.
Moreover, more scientific evidence is required to establish the costs
and benefits of locating seaweed production together with other marine
activities (ocean fishing, capture fishing, crabs and lobsters), including
nutrient load, weeds, disease and antibiotics.
The most significant issue for seaweed producers is the management of
seasonal changes and weather patterns, which can cause total loss of
their crop through what is known as the ice-ice disease. This means that
farmers are reliant on each other for access to propagules (bibit) to restart farming if their crops are destroyed. In some areas, such as Laikang,
this is not a problem as there are many seaweed producers. However in
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more remote areas access to seeds is
a major challenge.
Producers also contend with algae
growth which smothers seaweed.
Producers have shown initiative in
the uptake of new technologies and
practices including the double-line
method, alternating species method
and use of para-para decks for drying.
Farmers seem to learn new
techniques or ideas mostly from
watching other farmers and their own
communication. They also rely on
local traders for information about
prices and new techniques, as well
as for financial services. A detailed
study into the uptake of new drying
technology shows that farmers
will adopt techniques if proven by
their peers (the concept of an early
innovator) who have the capacity to
risk money and time. This indirect
adoption means there is a longer
timeframe to have new methods
proven and implemented.
The Indonesian government has a
large stake in promoting research and
development (R&D) in the seaweed
industry to ensure the growth and
diversification of markets. Research,
both new and maintained, can help
in the development of some critical
areas. These are upgrading the
supply chain to include hydrocolloid
seaweed blends for European
markets, diversifying markets so
that the industry is not reliant on
the carrageenan seaweeds only and
solving production challenges.

of seaweed production, locations and optimal times. Current production
data is likely overstated. More precise measurement of production
figures would allow for better planning for expansion and intensification,
encourage useful investment and support the development of blue
economy planning.
Using plastic bottles to float seaweed lines is highly cost-effective, but
contributes to land and seawater waste. Bottle degradation seems
to accelerate in tropical waters as compared to temperate, but more
research is required to determine the effect of the degradation on marine
water quality. If the degradation proves to be significant, plastic bottles
should be replaced over time through alternative floats or cultivation
systems such as floating bamboo rafts. In addition, the government
could apply market-based solutions such as payment for environmental
services and certification schemes, but regulatory measures may be
required to create the desired outcome. If plastic degradation in water is
found to be not significant, the government should consider end-of-life
bottle management.
Our price analysis found that the markets operated in the same way
across different locations, with price information typically flowing from
the processor to traders to farmers. This spatial integration is important
because it shows that largely the market functions well and is not
hindered by, for example, trade barriers or market power. Areas for
improvement include making transparent market price information widely
available to the industry, particularly farmers. And new technology such
as infrared spectrometry could help to measure contaminants such as
sand and create an incentive to provide a higher quality product along
the value chain.

There is a focus on product
development from carrageenan
seaweed however a market and
profitability analysis should be
conducted first.
Investment is needed to find costeffective methods to increase the
availability of new seed stock through
spore propagation which may be
less expensive than tissue cultured
propagules from laboratories. The
government’s Seaweed Development
Centres could play a role in this.
This technology could also be used
to generate a more accurate picture

Photo: Spreading seaweed out to dry on a platform in Laikang bay

Recommendation
Develop a South Sulawesi seaweed roadmap that sustainably upgrades
the sector, applies innovation, improves skills, increases exports and
attracts investments.
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A way forward
The seaweed industry requires an
approach that makes improvements
across a range of production and
policy issues. A roadmap needs to
have objectives that reflect what is
actually possible in terms of improved
production and product-market fit.
A roadmap needs to be based on
accurate and transparent data and
includes all stakeholders to help it
succeed.
Sustainable upgrading of the
seaweed sector
•

Sustainable Phyconomy improving commercial seaweed
farming

•

Cultivation and livelihoods higher quality seedstock, and
access to it. Data that captures
key growing times. The allocation
of marine space for new players.

•

Domestic marketing - providing
price transparency, incentives for
quality standards

•

Processing - products that suit
the species

•

Global value chain - quality
traceability, diversify market
opportunities

•

Policies and institutions consolidating policies, eliminating
conflicting rules and supply chain
governance

•

Examining the potential of South Sulawesi-Australia seaweed
partnership

Further research
In line with providing more evidence about the industry that would assist
with a seaweed roadmap, a Australia-Indonesia Centre research project
is conducting more investigation.
•

A supply chain ecosystem that supports sustainable development
goals. This project proposes a new seaweed supply chain structure
that takes advantage of the recently constructed railway line
between Makassar and Parepare.

•

The policy landscape and supply chain governance. This project
addresses regulatory barriers and issues facing the South Sulawesi
seaweed industry development.

•

Increasing incomes in carrageenan seaweed value chains. This
project examines prices, costs and relationships across the
carrageenan seaweed value chains and makes policy suggestions to
improve farmers, collectors and traders income.

Increasing innovation, skills and
exports
•

How to manage end of life of
plastics used in seaweed farming

•

Rapid method to assessing
seaweed quality

•

Vocational skills and training for
the seaweed sector

•

Applying deep learning for
seaweed mapping, monitoring,
planting options and price
tracking

•

Building stronger universityindustry partnership in seaweed

Photo: Seaweed caught in fishermen’s nets

•

Technology to improve seaweed marketing, prices and small-holder
incomes. Project tests new methods to gauge seaweed quality at the
farmgate.

•

Mapping and monitoring seaweed production using deep learning.
Project applies machine learning on satellite image to develop a welldefined seaweed production mapping and monitoring system.

•

End of life of plastics used in seaweed aquaculture. Project explores
alternative options to reduce waste by replacing the use of plastic
bottles.
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Examining the potential IndonesiaAustralia export potential in
seaweed. Project explores future
growth areas for partnership in
seaweed aligned with the bilateral
trade agreement.

Early findings from the research
group studying The policy landscape
and supply chain governance of the
Indonesian seaweed industry show
the complexity of the value chain
and the need to consider every point
in the chain to reduce unintended
consequences. This would help with,
for instance, creating an investment
policy on seaweed processing
that boosts exports by including
information on seaweed production
capacity, seeds supply capability, a
zoning plan, quality traceability across
the chain and potential real markets.

Focus group discussions have also revealed the
Indonesian seaweed industry has more than
enough policies across regions and sectors and
there needs to be an effort to prevent and reduce
overlapping or contradictory rules that restrict
sustainability.
Other work is being done on Increasing incomes in carrageenan seaweed
value chains in Takalar, South Sulawesi which indicates that price
information typically flows from the processor to traders to farmers. The
seaweed farmer often has no choice but to take the price offered as they
are given no information about pricing between the levels of buyers and
traders. This means they can’t negotiate for a better income.
There might be a role for the government to provide transparent and up-todate market information to all actors, especially to farmers.
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