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ABSTRACT

Salt is a strategic commodity that plays an important role in daily life, both as food, industrial
raw materials, and in the health sector. Salt processing in Indonesia, especially in coastal areas,
is generally carried out traditionally, which includes evaporation and boiling techniques.
However, traditional salt processing in many areas, including Jembrana, Bali, still faces
challenges related to product quality, production efficiency, and limited market access.
Innovations in salt processing technology, such as the use of geomembranes and salt houses,
have been shown to improve the quality and quantity of salt production. This article aims to
review the literature related to traditional and innovative salt processing, and explore the
potential for replicating these innovations in Jembrana. The results of the study indicate that
Jembrana has great potential to develop an innovation-based salt industry, by adopting the
latest technology and strengthening community-based business institutions. However, several
gaps in technology, human resources, and institutions must be addressed to create a sustainable
and competitive salt industry. With support from various parties, including the government,
academics, and local communities, Jembrana has the opportunity to become a leading region
in the production of high-quality local salt.

Keywords: Salt processing, technological innovation, traditional salt, local potential, business
institutions

ABSTRAK
Garam merupakan komoditas strategis yang memiliki peran penting dalam kehidupan sehari-
hari, baik sebagai bahan pangan, bahan baku industri, maupun dalam bidang kesehatan.
Pengolahan garam di Indonesia, khususnya di daerah pesisir, umumnya dilakukan secara
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tradisional, yang mencakup teknik penguapan dan perebusan. Meskipun begitu, pengolahan
garam tradisional di banyak wilayah, termasuk Jembrana, Bali, masih menghadapi tantangan
terkait kualitas produk, efisiensi produksi, serta akses pasar yang terbatas. Inovasi dalam
teknologi pengolahan garam, seperti penggunaan geomembran dan rumah garam, telah terbukti
meningkatkan kualitas dan kuantitas produksi garam. Artikel ini bertujuan untuk mengkaji
literatur terkait pengolahan garam tradisional dan inovatif, serta mengeksplorasi potensi
replikasi inovasi tersebut di Jembrana. Hasil kajian menunjukkan bahwa Jembrana memiliki
potensi besar untuk mengembangkan industri garam berbasis inovasi, dengan mengadopsi
teknologi terbaru dan memperkuat kelembagaan usaha berbasis komunitas. Namun, beberapa
kesenjangan dalam aspek teknologi, sumber daya manusia, dan kelembagaan harus diatasi
untuk menciptakan industri garam yang berkelanjutan dan berdaya saing. Dengan dukungan
dari berbagai pihak, termasuk pemerintah, akademisi, dan masyarakat lokal, Jembrana
berpeluang untuk menjadi daerah unggulan dalam produksi garam lokal berkualitas tinggi.

Kata Kunci: Pengolahan garam, inovasi teknologi, garam tradisional, potensi lokal,
kelembagaan usaha.

INTRODUCTION

Salt is one of the most important staple foods worldwide, both for daily consumption,
food preservation, and various industrial needs (Mujiburrahman et al., 2020; Rochwulaningsih
et al., 2021; Rochwulaningsih et al., 2019; Utama et al., 2023). In Indonesia, traditional salt
processing, which is often found in coastal areas, plays an important role in the lives of local
communities (Amin et al., 2024; Aris et al., 2022; Syakur et al., 2024; Zevalukito et al., 2024).
Traditional salt processing methods, which mostly still rely on weather and natural conditions,
generally involve manual and time-consuming seawater evaporation techniques. Although this
process has been around for centuries, the quality of the salt produced is often inconsistent, low
productivity and dependence on natural factors are the main challenges faced by traditional salt
farmers (Amin, 2023; Mahasin et al., 2020; Mardoni, 2022; Sudaryana & Pramesti, 2018).

In Jembrana Regency, Bali, salt processing is still carried out traditionally by a small
number of farmers, even though this area has great potential for salt production. However, the
process carried out is still very dependent on the weather and limited ability to access modern
processing technology. The quality and quantity of salt produced are still far from their
maximum potential. Therefore, research on the potential for replication of innovations in salt
processing in Jembrana is very relevant, especially to increase the competitiveness of the local
salt industry and open up wider market opportunities (Billy, 2015; Safitri & Marzaman, 2023).

Several previous studies have shown that salt processing in Indonesia is mostly carried
out using traditional methods that use sunlight to evaporate seawater (Deswati et al., 2024;
Fauziyah et al., 2023; Kunaifi et al., 2021; Suwasono et al., 2022). This method often cannot
produce good quality salt due to the large amount of dirt and low NaCl content in the salt. In
several areas, such as Madura and East Nusa Tenggara, technological innovations such as the
use of geomembranes and salt houses have been implemented to improve the quality and
efficiency of production (Bramawanto & Suaydhi, 2023; Efendy et al., 2023; Fauziyah et al.,
2023; Nugroho et al., 2020; Syakur et al., 2024; Utomo, 2022; Wanta et al., 2023; Wantara et
al., 2021). Research conducted shows that the application of modern technology in salt
production not only improves quality but also reduces dependence on weather, which is a major
problem in traditional salt processing (Listanti & Musthafa, 2020; Utomo, 2022; Utomo &
Anggara, 2020).

However, although this innovative technology has been implemented in several areas,
there are still many areas that have not utilized it, including Jembrana. Therefore, it is important
to examine whether innovations implemented in other areas can be implemented and adapted
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to local conditions in Jembrana (Abdullah & Susandini, 2018; Efnita et al., 2022; Fathony &
Mahyah, 2023; Hidayah et al., 2023; Palin et al., 2022; Rochwulaningsih, Utama, et al., 2019;
Safrida, 2021; Setiawan, 2019; Syakatera & Purnomo, 2023; Umam, 2019; Utomo & Anggara,
2020).

Previous studies have focused on salt processing in areas such as Madura, East Nusa
Tenggara, and Sulawesi (Daris ef al., 2023; Leo et al., 2021; Wanta et al., 2023). However,
there has been no in-depth study discussing the potential for replication of salt processing
technology innovation in Bali, especially in Jembrana Regency. However, the natural and
cultural potential in Jembrana is quite large, but the lack of studies that connect local aspects
with innovative technology is a knowledge gap that needs to be filled. In addition, the limited
research that examines the challenges and opportunities for developing a community-based salt
industry in Bali is also a gap that has not been widely discussed.

This study aims to explore the potential for replication of technological innovation in
traditional salt processing in Jembrana Regency, Bali. Specifically, this study seeks to answer
several key questions: (1) how can traditional salt processing in Jembrana be developed through
the application of innovative technology to improve the quality and quantity of production, (2)
what are the challenges and opportunities in adopting salt processing technology that has been
applied in other areas, and (3) what is the impact of the application of this technology on the
local economy and the sustainability of the salt industry in Jembrana.

By identifying existing obstacles and potentials, this study is expected to provide
practical solutions for the development of a technology-based salt industry in the area
(Budiharjo et al., 2017; Jamil et al., 2017; Kurniawan et al., 2019; Manek et al., 2022;
Noviasari et al., 2023; Syarif & Pabiban, 2017). The results of this study will provide strategic
recommendations to stakeholders, both at the community level, local government, and the
industrial sector, in order to optimize the potential of local salt. In addition to increasing the
competitiveness of Jembrana salt products in the domestic and international markets, the
application of appropriate technology also has the potential to strengthen the local economy,
encourage the sustainability of the salt industry, and open up new jobs for coastal communities.
Therefore, this study has strategic value in supporting the transformation of the traditional salt
sector towards a more efficient, adaptive, and sustainable production system.

LITERATURE REVIEW METHODOLOGY

This literature review was conducted by systematically searching the literature to obtain
a comprehensive picture of traditional and innovative salt processing practices, as well as their
potential for replication in coastal areas, especially Jembrana. This research was conducted
from June 2024-April 2025, and was sourced from observations and 66 literature sources.
These literature sources consisted of 54 scientific journals, 8 proceedings, 3 government and
policy documents, and 1 from newspaper media. Literature sources were obtained from various
scientific databases such as Google Scholar, ScienceDirect, ResearchGate, and national journal
portals (Garuda and Sinta). Keywords used in the search include: "traditional salt processing",
"people's salt innovation", "Indonesian local salt industry", "Bali salt", "salt business
development", and "Jembrana salt potential". The inclusion criteria in the selection of literature
were articles published in the last 15 years, either in the form of scientific journals, proceedings,
research reports, or relevant government policy documents. Literature that specifically
discusses the coastal areas of Indonesia and people's salt processing is prioritized, especially
those related to technological, socio-economic, and environmental aspects. While the exclusion
criteria include articles that cannot be accessed completely or are not relevant to the focus of
the study.

In addition to the literature review, field observations were also conducted at several salt
production locations in Bali, namely Tejakula, Amed, Kusamba, and Gumbrih. This
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observation aims to determine the actual practice of salt production in various regions.
Furthermore, interviews were conducted with 21 salt farmers at the location to obtain direct
information regarding production methods, challenges, and local innovations that they carry
out. To support this activity, documentation in the form of photos and videos was also carried
out to provide a clear visual picture of the salt production process in Bali.

The analysis was carried out thematically by grouping library data and field data into
several main themes, namely: (1) traditional salt processing in Indonesia; (2) technological and
institutional innovation in the salt industry; (3) supporting and inhibiting factors for replication;
and (4) potential for salt development in Jembrana. This approach allows for the preparation
of a comprehensive synthesis and becomes the initial basis for developing a strategy for
replicating salt processing innovations in Jembrana.

RESULTS AND DISCUSSION
Traditional Salt Processing in Indonesia

Indonesia has a long history of traditional salt production spread across coastal areas such
as Madura, Bali, East Nusa Tenggara, and Sulawesi (Daris et al., 2023; Efnita et al., 2022; Leo
et al., 2021; Nugroho et al., 2020; Rochwulaningsih, Utama, et al., 2019; Susandini & Islam,
2022; Utomo & Anggara, 2020; Wanta et al., 2023; Wantara et al., 2021). Salt is produced
through two main methods, namely evaporation of seawater using sunlight and seawater
boiling techniques. The evaporation method is more widely used because it suits Indonesia's
tropical climate which is rich in sunlight. However, both of these methods are highly dependent
on the weather and a fairly long dry season in order to produce salt crystals optimally. Salt
production is also an important part of the cultural heritage of coastal communities that has
been passed down from generation to generation (Artawan & Wenagama, 2020; Efnita et al.,
2022; Yogana et al., 2016).

In Bali, people's salt production is not only a source of livelihood, but also reflects unique
local values (Artawan & Wenagama, 2020; Efnita et al., 2022; Yana et al., 2022; Yogana et
al., 2016). Several areas known as traditional salt centers include Tejakula in Buleleng
Regency, Amed in Karangasem Regency, Kusamba in Klungkung Regency, and part of
Jembrana in western Bali. Each of these areas has unique techniques and characteristics in salt
processing (Figure 1). In Kusamba, for example, salt farmers use coconut trunk as a base to
dry seawater until it becomes salt crystals, a traditional technique that is still preserved and
produces salt with a distinctive taste (Mujiburrahman et al., 2020). Tejakula and Amed also
use natural evaporation methods with the help of traditional tools such as drying tables made
from coconut trunks or compacted sand.

(b)

Figure 1. Salt production in Bali
(a) Coconut trunk; (b) Salt production house
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However, not all coastal areas in Bali have ideal conditions for salt production. The
success of this activity is highly dependent on four main factors: climate suitability, land
contour, access to seawater, and soil texture. Suitable areas generally have annual rainfall
below 1200 mm, air temperature of 31-33°C, air humidity below 70%, and a dry season that
lasts at least 4.5 to 5 months. Seawater salinity also plays an important role, with ideal levels
between 34.6-35.6 ppt (Hoiriyah, 2019; Rozalina et al., 2022). The Tejakula and Amed areas
have these conditions, so they greatly support the efficiency of the salt evaporation and
crystallization process (Maharani A.P. et al., 2022; Mangku et al., 2022; Pratiwi et al., 2022;
Raningsih et al., 2023; Utama et al., 2023).

In addition to climate factors, land contours or topography are also important to ensure
that seawater can flow by gravity without the need for additional pumps. Flat land with a
maximum slope of 2-3% is ideal for developing salt ponds. However, because many areas in
Bali do not have soil structures like those on Madura Island, people have developed adaptive
methods by utilizing bamboo tables, stone bases, or coconut fibers as crystallization media.
Stable access to seawater that is not mixed with fresh water from rivers or estuaries is also an
important consideration because this mixing can reduce the salinity and quality of the salt
(Hoiriyah, 2019; Rozalina et al., 2022).

On the other hand, areas such as Jembrana face their own challenges in developing the
community salt industry. Although not included in the main centers of salt production in Bali,
several coastal areas in Jembrana such as Gumbrih Village still maintain the tradition of salt
production using the evaporation method. However, higher rainfall, less stable climate, and
limited technology and market access are the main obstacles in increasing salt production
capacity and quality. The Bali Provincial Government has taken steps through a technical
guidance program for salt farmers in Jembrana, in line with the Circular of the Governor of
Bali Number 17 of 2021 concerning the utilization of local salt products.

To increase salt production in areas such as Jembrana that have climate challenges, it is
necessary to implement appropriate technologies such as prism houses (salt greenhouses), the
use of geomembranes, and modular crystallization systems. This technology can reduce
dependence on weather and increase the efficiency of the production process. In addition, it is
necessary to strengthen the institutions of salt farmers, open market access, and promote the
cultural value of traditional salt as a local superior product. With an integrated approach, salt
production in Bali will not only be more competitive and sustainable, but also become a symbol
of preserving coastal culture that has high economic and social value.

Innovation In Salt Processing Technology

The increasing demand for high-quality salt in Indonesia has driven innovations in salt
processing technology, both technically and institutionally. These innovations are very
important in overcoming the main challenges faced by traditional salt farmers, such as
dependence on weather, limited land, low salt quality, and weak market access. This new
approach is not only aimed at increasing production efficiency and quality, but also at
strengthening the competitiveness of the national salt industry and improving farmer welfare
through a more adaptive and sustainable production model. One of the most significant
innovations is the greenhouse salt tunnel technology, a structure resembling a mini greenhouse
that covers the salt crystallization plot. The transparent roof made of UV plastic allows for
increased indoor temperatures and accelerates the evaporation process, while protecting the
brine from rain and dust contamination. This technology is very relevant to be applied in
tropical areas with high rainfall such as Jembrana, Bali, where the prolonged rainy season is a
major challenge in traditional salt production. Studies show that prism houses can increase
productivity up to two to three times compared to open methods (Amin, 2023; Kurniawan et
al., 2021; Radityo & Pratomo, 2024). These technologies can be seen in Figure 2.
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As a more flexible alternative, salt tunnels come in the form of smaller plastic tunnels
that can be dismantled and reassembled. Suitable for small to medium-scale farmers, salt
tunnels allow for faster adaptation to seasonal changes and light rainfall. This technology has
been used effectively in several regions in Indonesia, providing a practical, cost-effective
solution.

Another innovation is the use of geomembranes—black plastic sheets made of HDPE or
LDPE—which are used as a base for salt plots. The dark color of the geomembrane absorbs
heat well, accelerates evaporation, and prevents water from seeping into the soil. In addition,
geomembranes make cleaning easier and extend the life of the production plots. The
combination of geomembrane with prism house or salt tunnel has been proven to improve salt
quality (with higher NaCl content and lower impurities) according to industry standards
(Helena et al., 2022; Sharma et al., 2023).

For household scale, modular crystallization rack or table system is an innovative option.
Using local materials such as bamboo or lightweight metal coated with waterproof plastic, this
table can be moved as needed. When placed under a plastic canopy or in a semi-permanent
building, this system provides high flexibility and is suitable for novice salt farmers or small
business groups. In the future, the potential for integrating renewable energy such as solar
panels is also starting to be eyed to automatically flow seawater and provide additional heating
in the prism house, increasing the efficiency of the overall system (Kunaifi et al., 2021).

The use of renewable energy such as solar panels in the fisheries sector has been widely
used (Demeianto et al., 2022; Nugraha, 2020; Sardi et al., 2020). In salt production, the use of
solar panels is an innovation that has the potential to increase production efficiency and
sustainability, especially in coastal areas with high sunlight intensity. Solar panels can be used
to drive seawater pumps that fill salt ponds, replacing diesel engines that waste fuel and pollute
the environment. In addition, solar energy can be utilized in seawater evaporation systems
through a combination of greenhouse technology or plastic tunnels (solar tunnels), which
accelerate the crystallization process and allow salt production to continue even when the
weather is not favorable. Pond lighting at night can also use solar-powered lamps, which
increases safety and supports post-harvest activities. To improve production accuracy and
efficiency, loT-based salinity and water level sensor systems can also be run on solar power.
Overall, the use of solar panels in the salt industry not only reduces long-term operational costs,
but also encourages the creation of an environmentally friendly, energy-independent, and
climate-adaptive salt production system (Thalib ef al., 2021; Wantira et al., 2023).

B
4

e \. Ny
(b)
Figure 2. Innovation in Salt Processing Technology

(a) Green House Salt Tunnel; (b) Geomembranes in Salt Ponds
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In addition to physical innovation, institutional strengthening is also an important
element in increasing the competitiveness of the salt industry. In several regions such as
Madura and East Nusa Tenggara, the formation of salt farmer cooperatives, partnerships with
the food industry, and digitalization of marketing have had a significant impact on increasing
farmers' income and welfare. Programs such as PUGAR (Pemberdayaan Usaha Garam Rakyat)
from the Ministry of Maritime Affairs and Fisheries, also provide support in the form of
harvesting tools, business management training, and access to wider markets (Direktorat
Jenderal Pengelolaan Kelautan dan Ruang Laut, 2023; Menteri Kelautan dan Perikanan
Republik Indonesia, 2023). Experience in these areas shows that the combination of
technological innovation and institutional strengthening can create a more resilient, efficient,
and inclusive salt production system. However, the adoption of this technology and
institutional model is not evenly distributed throughout Indonesia.

Potential For Replication in Jembrana

Jembrana Regency, located in the western part of Bali Island, has a fairly long coastline
and geographical conditions that support salt production. Several coastal villages such as
Gumbrih Village have a tradition of salt processing that has been passed down from generation
to generation, although it is still small-scale and uses traditional methods. This shows that
ecologically and culturally, Jembrana has a strong initial foundation for the development of a
community-based salt industry.

However, this potential has not been optimally utilized due to a number of obstacles,
such as limited technology, minimal policy support, and weak market access. Therefore,
replication of various salt processing innovations that have been successfully implemented in
areas such as Madura and East Nusa Tenggara is very relevant to be applied in Jembrana.
Technologies such as geomembranes, prism houses (greenhouse salt tunnels), and efficient
seawater distribution systems can significantly increase the productivity and quality of local
salt.

Initial efforts have been made through a salt processing training program facilitated by
the Bali Provincial Industry and Trade Office, which shows a commitment to transferring
knowledge and skills to local communities. This program can be expanded by integrating small
business management training, product packaging, and digital-based marketing strategies to
create greater added value for salt farmers.

From a social and institutional perspective, the Jembrana community has strong potential
to build a community-based production system through the formation of salt farmer
cooperatives or joint business groups. The involvement of local governments, NGOs, and
universities can be important catalysts in connecting technological innovation with local
wisdom. However, this replication process cannot be done instantly, but must consider local
characteristics, such as work culture, technology adoption capacity, and community socio-
economic dynamics.

A collaborative approach involving various stakeholders is needed to design a
sustainable, adaptive, and inclusive salt development model. With the right strategy, Jembrana
has the potential to become a national pilot model for how salt industry innovation can be
replicated and adapted contextually, while empowering coastal communities and strengthening
the regional economy.

Gap Analysis and Development Opportunities

The development of the salt industry in Jembrana Regency has great potential that comes
from the richness of local geography and culture. In terms of strengths, this area has a long
coastline and is relatively clean from industrial pollution, as well as a tradition of salt
processing that has been carried out by communities in coastal villages such as Gumbrih
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(Artawan & Wenagama, 2020; KKP, 2025). Social capital in the form of local wisdom and a
spirit of mutual cooperation is still strong, allowing the formation of a community-based
production system. Initial support from the government, for example salt processing training
from the Bali Provincial Industry and Trade Office, indicates attention to the development of
local products, as well as being a starting point for strengthening the capacity of salt farmers.

However, various weaknesses are still the main obstacles in the development of this
industry. Very traditional production methods, without the use of modern technology such as
geomembranes or salt houses, cause the processing process to be inefficient and highly
dependent on weather conditions. This has an impact on the low quality and quantity of salt
products, which are less able to compete in the industrial market. In addition, limited human
resource capacity and minimal technical and managerial training make it difficult for farmers
to innovate or diversify their businesses. The absence of institutional institutions such as
cooperatives or village business units also limits access to production facilities, financing, and
wider marketing.

The most striking gap is seen in the less than optimal utilization of resources. Although
Jembrana ecologically supports salt development, production technology is still far behind
other regions such as Madura or East Nusa Tenggara which are more advanced in utilizing
technological innovation. Likewise in terms of institutions and marketing; salt farmers still rely
on informal distribution systems, which results in low selling prices and a weak bargaining
position in the market.

However, there are strategic opportunities that can be utilized to bridge this gap. First,
the potential for developing high-quality salt products, such as organic salt or healthy
consumption salt, can be a superior selling point considering the relatively natural conditions
of Jembrana's coast. Second, the existence of policy support from the regional and provincial
governments through regulations that encourage the use of local products is a great opportunity
to build the image of Jembrana salt as a typical Balinese product. Third, the development of
digital technology and e-commerce opens up wider market access, including tourism and
export markets. The geographical identity of Jembrana salt can be a special attraction for niche
markets such as hotels, restaurants, and foreign consumers who value natural and sustainable
products. Partnerships with higher education or research institutions also offer a path to
strengthening technological innovation that is in accordance with local characteristics.

On the other hand, there are several threats that need to be anticipated, such as
competition with imported salt or large industries that offer cheaper prices and more stable
quality. In addition, climate change and unpredictable seasons have the potential to disrupt salt
production which still depends on the weather. Community resistance to the adoption of new
technologies, which may be caused by limited understanding or concerns about the loss of
traditional values, is also a challenge in the industrial transformation process. In addition, the
absence of a national policy that explicitly supports people's salt businesses as a whole makes
this sector still structurally vulnerable.

By considering the strengths, weaknesses, opportunities, and threats that exist, the
approach to developing the salt industry in Jembrana should be carried out collaboratively and
in an integrated manner (Figure 3). This effort is not only aimed at replicating technology from
other regions, but also encouraging the creation of a unique salt industry model, based on local
wisdom, socially inclusive, and market-oriented. If carried out with the right strategy, Jembrana
can be an example of the success of developing innovative and sustainable people's salt at the
national level.
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STRENGTHS WEAKNESSES

1. Traditional Production Methods

2.Low and Inconsistent Product
Quality

3.Low Access to Technology

4.Lack of Business Management

5.Lack of Local Research

1.Geographic Potential
2.Cultural Heritage
3.Empowered Communities
4.Support from Government
Institutions & Education
5.Local Economic Potential

OPPORTUNITIES

1.Replication of Technology from
Other Regions

2.Domestic Market and Tourists

3.Digitalization and Branding of
Local Products 3.Cultural Resistance to Innovation

4.Connectivity with Universities and 4.Unsupportive Regulations
NGOs 5.Limited Village Infrastructure

THREATS

1.Competition with Imported Salt
and Large-Scale Industries
2.Climate Change

5.Government Programs and Private
CSR

Figure 3. SWOT Analysis and Development Opportunities

CONCLUSION AND RECOMMENDATIONS

The development of a salt industry based on technological and institutional innovation is
an important strategy in realizing food security and strengthening the local economy, especially
in coastal areas such as Jembrana. Although traditional salt processing in Indonesia has high
historical and cultural value, this method still faces serious challenges related to efficiency,
quality, and sustainability. Innovations such as the use of geomembranes, prism houses, salt
tunnels, and modular rack systems have been proven to increase productivity and added value
of salt in areas such as Madura and East Nusa Tenggara. Unfortunately, the adoption of these
innovations is not evenly distributed and has not yet fully reached potential areas such as
Jembrana, Bali.

The results of the literature review and field observations show that Jembrana has strong
ecological, social, and cultural potential to build a competitive people's salt industry. However,
gaps in technology, human resource capacity, and market access are still major obstacles. To
overcome this, the strategies needed include a participatory approach based on local needs,
development of technology models that are appropriate to local conditions, ongoing training,
strengthening salt farmer institutions through cooperatives or joint business groups, and policy
support that supports the people's salt industry. Great opportunities can also be explored from
the trend of market demand for quality local products, the potential of e-commerce, and the
strengthening of the geographical identity of Jembrana salt as a typical Balinese product.

With a planned and collaborative approach between the government, local communities,
academics, and the private sector, Jembrana has a great opportunity to become a pilot area for
the development of an innovative, sustainable, and local wisdom-based people's salt industry
in a tropical region facing high climate challenges.

ACKNOWLEDGEMENT
Thank you to the Ministry of Marine Affairs and Fisheries for all the support that has
been given.

e-ISSN : 2622-1934, p-ISSN : 2302-6049 1749



Fisheries Journal, 15 (4), 1741-1754. http://doi.org/10.29303/jp.v15i4.1581
Nugraha et al., (2025)
______________________________________________________________________________________________________________________________|

REFERENCES

Abdullah, Z. A., & Susandini, A. (2018). Media produksi (geomembrane) dapat
meningkatkan kualitas dan harga jual garam (study kasus : ladang garam milik rakyat di
wilayah Madura). Eco-Entrepreneur, 4(1).

Amin, A. A., Guntur, Lestariadi, R. A., Kurniaty, R., Prayogo, T. B., Pramudia, Z., Dhea, L.
A., Agustina, F., Salamah, L. N., Yanuar, A. T., & Kurniawan, A. (2024). Projection of
salt warehouse capacity for salt production center areas in Pasuruan regency, Indonesia.
Journal of Sustainability Science and Management, 19(1).
https://doi.org/10.46754/jssm.2024.01.008

Amin, Abd. A. (2023). Greenhouse salt tunnel as innovation to create salt production in the
south coast Malang regency, Indonesia. Jurnal Pembangunan dan Alam Lestari, 14(1).
https://doi.org/10.21776/ub.jpal.2023.014.01.03

Aris, T., Mamabhit, D. A., & Ras, A. R. (2022). Indonesian salt import policy as a threat and
opportunity in the concept of blue economy in Indonesia. Jurnal Pamator : Jurnal llmiah
Universitas Trunojoyo, 15(1). https://doi.org/10.21107/pamator.v1511.14239

Artawan, G. J., & Wenagama, I. W. (2020). Analisis faktor yang mempengaruhi produksi dan
pendapatan petani garam desa Kusamba kecamatan Dawan kabupaten Klungkung. E-
Jurnal Ekonomi Dan Bisnis Universitas Udayana.
https://doi.org/10.24843/eeb.2020.v09.i01.p05

Billy. (2015). Dilema Indonesia Sebagai Negara Swasembada Garam. Kompasiana.

Bramawanto, R., & Suaydhi. (2023). Multiyear la nifia events and poor harvest of sea salt in
Madura island. Springer Proceedings in Physics, 290. https://doi.org/10.1007/978-981-
19-9768-6_63

Budiharjo, R., Sarjono, P. R., & Asy’ari, M. (2017). Pengaruh konsentrasi nacl terhadap
aktivitas spesifik protease ekstraseluler dan pertumbuhan bakteri halofilik isolat bittern
tambak garam  Madura. Jurnal Kimia  Sains Dan  Aplikasi,  20(3).
https://doi.org/10.14710/jksa.20.3.142-145

Daris, L., Suryahman, A., & Massiseng, A. N. A. (2023). Studi pemetaan sebaran dan luasan
usaha tambak garam rakyat di wilayah pesisir kabupaten Jeneponto provinsi Sulawesi
Selatan. Jurnal Perikanan Unram, 13(2). https://doi.org/10.29303/jp.v13i2.541

Demeianto, B., Yaqin, R. 1., Siahaan, J. P., Priharanto, Y. E., Abrori, M. Z. L., Tumpu, M.,
Fadiga, A. 1., & Mahendra, T. (2022). Rancang bangun panel automatic transfer switch
(ats) pada pembangkit listrik tenaga surya sebagai catu daya kincir air pada tambak
perikanan. Aurelia, 4(2).

Deswati, D., Zein, R., Bunda, 1. P., Putra, A., & Suparno, S. (2024). Preliminary study of
reduction of microplastics contained in salt produced in Padang, Indonesia. Pollution,
10(1). https://doi.org/10.22059/POLL.2023.361556.1973

Direktorat Jenderal Pengelolaan Kelautan dan Ruang Laut. (2023). Keputusan Direktur
Jenderal Pengelolaan Kelautan dan Ruang Laut Nomor 73 Tahun 2023 tentang Petunjuk
Teknis Penyaluran Bantuan Sarana/Prasarana Usaha Pergaraman Tahun 2024
(NOMOR 73 TAHUN 2023). Art. NOMOR 73 TAHUN 2023.

Efendy, M., Pratiwi, W. S. W., & Siswanto, A. D. (2023). Developing the salt centre of
excellence as a unique selling proposition university of Trunojoyo Madura. Juvenil:Jurnal
Ilmiah Kelautan Dan Perikanan, 4(2). https://doi.org/10.21107/juvenil.v4i2.20171

Efnita, L., Putra, I. G. S. A., & Setiawan, I. G. B. D. (2022). Peranan koperasi mina segara dana
dalam meningkatkan usaha garam beryodium di desa Kusamba kecamatan Dawan

e-ISSN : , p-ISSN : 1750



Fisheries Journal, 15 (4), 1741-1754. http://doi.org/10.29303/jp.v15i4.1581
Nugraha et al., (2025)

______________________________________________________________________________________________________________________________|
kabupaten Klungkung provinsi Bali. Jurnal Agribisnis dan Agrowisata (Journal of
Agribusiness and Agritourism), 11(1). https://doi.org/10.24843/jaa.2022.v11.i101.p23

Fathony, A., & Mahyah, J. (2023). Peran perbankan syariah dalam pemberdayaan umkm
pedagang garam di Pamekasan Madura. Jurnal Edukasi (Ekonomi, Pendidikan Dan
Akuntansi), 11(1). https://doi.org/10.25157/je.v11i1.10539

fauziyah, E., Ratna Hidayati, D., & Fatmawati, I. (2023). A study on the productivity of salt
farming on Madura island, Indonesia. E3S Web of Conferences, 444.
https://doi.org/10.1051/e3sconf/202344402027

Helena, S., Finirsa, M. A., Rahmat, M. F., Nurdiansyah, S. 1., & Rahmawati, R. (2022).
Kualitas perairan desa Sebubus kecamatan Paloh kabupaten Sambas sebagai kandidat
industri garam baru. Jurnal Laut Khatulistiwa, 503).
https://doi.org/10.26418/lkuntan.v5i3.56935

Hidayah, N. N., Suprapti, 1., & Rum, M. (2023). Strategi pengembangan wisata garam di
kabupaten Pamekasan. Agriscience, 4(1).
https://doi.org/10.21107/agriscience.v4il.15642

Hoiriyah, Y. U. (2019). peningkatan kualitas produksi garam menggunakan teknologi
geomembran. Jurnal Studi Manajemen Dan Bisnis, 6(2).
https://doi.org/10.21107/jsmb.v6i2.6684

Jamil, A. S., Tinaprilla, N., & Suharno. (2017). Faktor-faktor yang memengaruhi permintaan
dan efektivitas kebijakan impor garam indonesia. Buletin Ilmiah Litbang Perdagangan,
11(1). https://doi.org/10.30908/bilp.v11i1.73

KKP. (2025, April). Produksi Garam Menurut Kabupaten/Kota (satuan: Ton).
Https://Portaldata.Kkp.Go.Id/Portals/Data-Statistik/Prod _garam/Tbl-Statis/d/189.

Kunaifi, Liliana, Simaremare, H., Mulyono, & Anjarjati, W. (2021). Design and analysis of
solar water pumping for salt production in Indonesia. IOP Conference Series: Earth and
Environmental Science, 927(1). https://doi.org/10.1088/1755-1315/927/1/012021

Kurniawan, A., Amin, A. A., Ardian, G., Mahasin, M. Z., & Kuncoro, R. D. (2021). Analysis
of salt production location using the salt location suitability index to apply the
continuously dynamic mixing in the greenhouse salt tunnel in North Aceh and East Aceh.
Jurnal Segara, 17(2). https://doi.org/10.15578/segara.v17i2.8529

Kurniawan, A., Imam Syafi’i, M., Ardian, G., Jaziri, A. A., Amin, Abd. A., Budiyanto, B.,
Amenan, M., Ni’matus Salamah, L., & Budi Setiawan, W. (2019). Continuously dynamic
mixing (cdm) method and greenhouse salt tunnel (gst) technology for sea salt production
throughout the year. Jurnal Ilmiah  Perikanan Dan  Kelautan, 11(2).
https://doi.org/10.20473/jipk.v11i2.13480

Leo, B. A., Suro Adhwati, S., & Asnawi, A. (2021). Analisis produktivitas dan pendapatan
petambak garam di kabupaten Jeneponto provinsi Sulawesi Selatan. Agrovital: Jurnal
Ilmu Pertanian, 6(1). https://doi.org/10.35329/agrovital.v6i1.1996

Listanti, R., & Musthafa, M. B. (2020). Pengaruh jumlah tunnel dan teknik produksi terhadap
mutu garam rakyat dengan teknologi green house salt tunnel. Pengembangan Sumber
Daya Perdesaan Dan Kearifan Lokal Berkelanjutan X.

Maharani A.P., I. A., Anggreni, . G. A. A. L., & Listia Dewi, 1. A. (2022). Analisis tataniaga
garam di desa Les, kecamatan Tejakula, kabupaten Buleleng. Jurnal Ekonomi Pertanian
Dan Agribisnis, 6(3). https://doi.org/10.21776/ub.jepa.2022.006.03.18

e-ISSN : , p-ISSN : 1751



Fisheries Journal, 15 (4), 1741-1754. http://doi.org/10.29303/jp.v15i4.1581
Nugraha et al., (2025)

Mahasin, M. Z., Rochwulaningsih, Y., & Sulistiyono, S. T. (2020). Coastal Ecosystem as Salt
Production  Centre in Indonesia. E3S Web of  Conferences, 202.
https://doi.org/10.1051/e3sconf/202020207042

Manek, D. D., Mangesa, D. P., & Bale, J. S. (2022). Rancang bangun mesin mixer iodisasi
garam halus sistem injeksi skala home industri dengan metode vdi 2222. Jurnal llmiah
Teknik Industri, 10(2). https://doi.org/10.24912/jitiuntar.v10i2.18565

Mangku, D. G. S., Yuliartini, N. P. R., Suarmanayasa, I. N., Nur, 1., & Setianto, M. J. (2022).
Pengemasan dan strategi pemasaran produk garam tradisional di desa Les, kecamatan
Tejakula, kabupaten Buleleng. Jurnal Pengabdian Hukum Indonesia, 5(2).

Mardoni, Z. (2022). Analysis of salt production, consumption and import in Indonesia.
International Journal of Science and Society, 4(1).
https://doi.org/10.54783/ijsoc.v4i11.414

Menteri Kelautan dan Perikanan Republik Indonesia. (2023). Peraturan Menteri Kelautan dan
Perikanan Republik Indonesia Nomor 15 Tahun 2023 Tentang Tata Cara Penetapan
Sentra Ekonomi Garam Rakyat. 1-6.

Mujiburrahman, Rochwulaningsih, Y., Sulistiyono, S. T., & Utama, M. P. (2020). Coastal
environmental change and the salt farmer marginalization in Kusamba, Bali. E3S Web of
Conferences, 202. https://doi.org/10.1051/e3sconf/202020207046

Noviasari, T., Nuzula, N. L., Efendy, M., Febrianto, A. A., & Darmadi, A. (2023). Peramalan
curah hujan terhadap produktivitas garam di Gersik Putih Sumenep. Jurnal Kelautan
Tropis, 26(1). https://doi.org/10.14710/jkt.v2611.16139

Nugraha, I. M. A. (2020). Penggunaan pembangkit listrik tenaga surya sebagai sumber energi
pada kapal nelayan: suatu kajian literatur. Jurnal Sumberdaya Akuatik Indopasifik, 4(2).
https://doi.org/10.46252/jsai-fpik-unipa.2020.vol.4.n0.2.76

Nugroho, P., Susandini, A., & Islam, D. (2020). Mengkaji sistem pemasaran garam di Madura.
Media Trend, 15(1). https://doi.org/10.21107/mediatrend.v15i1.6176

Palin, R. S., Sulistiono, S., & Krisanti, M. (2022). Kondisi perairan dan garam pada tambak
garam di kecamatan Bangkala, kabupaten Jeneponto. Jurnal Teknologi Perikanan Dan
Kelautan, 13(1). https://doi.org/10.24319/jtpk.13.79-88

Pratiwi, N. L. P., Arisena, G. M. K., & Suamba, 1. K. (2022). Analysis of Amed salt farming
income in Purwa Kerhti village, Abang district, Karangasem regency, Bali. Agribusiness
Journal, 5(1). https://doi.org/10.31327/aj.v511.1678

Radityo, D., & Pratomo, S. U. (2024). The influence of hydrogeological conditions on salt
quality standards in Ambal district, Kebumen regency, Central Java. Jambura Geoscience
Review, 6(1). https://doi.org/10.37905/jgeosrev.v6il.22943

Raningsih, M., Sintya Dewi, P. 1., & Puspaningrat, L. P. D. (2023). Diversifikasi garam lokal
untuk kesehatan pada petani garam tradisional kelompok tani sarining pertiwi 2 desa
Tejakula. Jurnal Abdimas ITEKES Bali, 3(1). https://doi.org/10.37294/jai.v311.528

Rochwulaningsih, Y., Sulistiyono, S. T., Utama, M. P., Masruroh, N. N., Rukayah, S., Efendy,
M., & Gozan, M. (2019). Traditional knowledge system in palung salt-making in Bali
island. Journal of Ethnic Foods, 6(1). https://doi.org/10.1186/s42779-019-0018-2

Rochwulaningsih, Y., Tri Sulistiyono, S., Intan, N., Fahriz Perdana Harahap, A., Suhairi, H.,
Yusuf Arya Ramadhan, M., Hidayat, N., Fauziah Rahman, S., Gozan, M., Efendy, M.,
Utama, M. P., Naelil Masruroh, N., Budiyanto, S., Sahlan, M., & Kumazawa, S. (2021).
High-productivity traditional Bali palung salt method for small production fields. In
Journal of Hunan University (Natural Sciences), 48(6).

e-ISSN : , p-ISSN : 1752



Fisheries Journal, 15 (4), 1741-1754. http://doi.org/10.29303/jp.v15i4.1581
Nugraha et al., (2025)

______________________________________________________________________________________________________________________________|

Rochwulaningsih, Y., Utama, M. P., & Sulistiyono, S. T. (2019). Teknologi garam palung
sebagai warisan sejarah masyarakat pesisir di Bali. Jurnal Sejarah Citra Lekha, 4(1).
https://doi.org/10.14710/jscl.v4i1.22111

Rozalina, Pandia, E. S., Mardiyah, A., & ZA, N. (2022). Pemanfaatan air laut menjadi garam
dengan metode sungkup di desa Simpang Lhee kota Langsa. Amaliah: Jurnal Pengabdian
Kepada Masyarakat, 6(2).

Safitri, F. U., & Marzaman, A. P. (2023). Dampak Perpres no. 126 tahun 2022 terhadap upaya
mencapai swasembada garam 2024. Aladalah: Jurnal Politik, Sosial, Hukum Dan
Humaniora, 2(1). https://doi.org/10.59246/aladalah.v2i1.649

Safrida, S. (2021). Dampak impor garam terhadap produksi dan harga garam domestik di
Indonesia. Jurnal Bisnis Tani, 7(1). https://doi.org/10.35308/jbt.v711.3829

Sardi, J., Pulungan, A. B., Risfendra, R., & Habibullah, H. (2020). Teknologi panel surya
sebagai pembangkit listrik untuk sistem penerangan pada kapal nelayan. Jurnal Penelitian
Dan Pengabdian Kepada Masyarakat UNSIOQ, 7(1).
https://doi.org/10.32699/ppkm.v7i1.794

Setiawan, F. (2019). Kesejahteraan petani garam di kabupaten Sumenep Madura (analisis
dengan pendekatan maqasid al-shari’ah). Igtishoduna: Jurnal Ekonomi Islam, 8(2).
https://doi.org/10.36835/iqtishoduna.v8i2.430

Sharma, S. M., Tian, K., & Tanyu, B. (2023). Evaluation of atactic polypropylene (app)
geomembranes used as liners for salt ponds. Geotextiles and Geomembranes, 51(1).
https://doi.org/10.1016/j.geotexmem.2022.10.006

Sudaryana, B., & Pramesti, P. (2018). The strategy of welfare improvement for salt farmers in
Indonesia. MATEC Web of Conferences, 150.
https://doi.org/10.1051/mateccont/201815005062

Susandini, A., & Islam, D. (2022). Konsep pengembangan wisata garam Madura dengan
analisis swot. MBR (Management  and  Business  Review), 6(1).
https://doi.org/10.21067/mbr.v611.6648

Suwasono, B., Usman, N., Jadmiko, E., & Najid, A. (2022). Simple processing technology for
the production of consumption salt in Indonesia. = Pomorstvo, 36(1).
https://doi.org/10.31217/p.36.1.5

Syakatera, J., & Purnomo, A. S. D. (2023). Peran lkm sebagai sarana input produksi garam dan
tenaga kerja dalam usaha tambak garam Madura. Jurnal Kajian Ilmu Manajemen (JKIM),
2(4). https://doi.org/10.21107/jkim.v214.18413

Syakur, M. A., Negara, Y. D. P., Rachmad, A., & Rochman, E. M. S. (2024). Salt sales
prediction using the moving average method (a case study of Madura-Indonesia salt).
Elinvo  (Electronics,  Informatics, and  Vocational  Education),  8(2).
https://doi.org/10.21831/elinvo.v8i2.56279

Syarif, Z., & Pabiban, D. (2017). Aplikasi kincir angin savonius untuk pengairan tambak
garam. Jurnal llmiah Flash, 3(2). https://doi.org/10.32511/flash.v3i2.146

Thalib, H., Maarif, S., & Setiawan, E. A. (2021). Optimization of solar pv system for fishery
cold storage based on ownership model and regulation barrier in Indonesia. Journal of
Physics: Conference Series, 2022(1). https://doi.org/10.1088/1742-6596/2022/1/012035

Umam, F. U. (2019). Pemurnian garam dengan metode rekristalisasi di desa Bunder
Pamekasan untuk mencapai sni garam dapur. Jurnal Ilmiah Pangabdhi, 5(1).
https://doi.org/10.21107/pangabdhi.v5i1.5161

e-ISSN : , p-ISSN : 1753



Fisheries Journal, 15 (4), 1741-1754. http://doi.org/10.29303/jp.v15i4.1581
Nugraha et al., (2025)

______________________________________________________________________________________________________________________________|

Utama, M. P., Sulistiyono, S. T., Rochwulaningsih, Y., & Mujiburrahman, M. (2023). Struggle
of salt farmers on Amed coast in Bali during covid-19 pandemic. AIP Conference
Proceedings, 2683. https://doi.org/10.1063/5.0132887

Utomo, T. (2022). Nilai konservasi petani garam Madura dan kesiapan penggunaan teknologi.
Psycho Idea, 20(1). https://doi.org/10.30595/psychoidea.v20i1.10551

Utomo, T., & Anggara, O. F. (2020). Tingkat kesiapan teknologi (technology readiness) dalam
bekerja pada petani garam di pulau Madura. Jurnal Pembangunan Pedesaan, 3(1).

Wanta, K. C., Santoso, H., Miryanti, A., & Witono, J. R. B. (2023). Peningkatan kesejahteraan
petani garam desa Olio, provinsi NTT melalui pelatihan pembuatan garam konsumsi
beryodium.  Reswara:  Jurnal  Pengabdian  Kepada — Masyarakat,  4(1).
https://doi.org/10.46576/rjpkm.v4i1.2381

Wantara, P., Irawati, A., & Sri, W. (2021). Strategi pengembangan produk garam rakyat
bersama pt. garam Madura menggunakan model dart. Eco-Entrepreneurship, 7(2).

Wantira, A. D., Sugiharto, M. 1., & Setiabudi, B. R. (2023). Utilization off-grid solar powered
cold storage for economy improvement of fishermen in mangur island. International
Journal  of  Multicultural  and  Multireligious Understanding, 10(6).
https://doi.org/10.18415/ijmmu.v10i6.4852

Yana, S. M. D. H., Saryana, [. M., & Raharjo, A. (2022). Proses pengolahan garam di desa
Kusamba, Dawan, Klungkung dalam photography story. Retina Jurnal Fotografi, 2(2).
https://doi.org/10.59997/1jf.v2i2.1281

Yogana, I. P. B, Putra, I. G. S. A., & Parining, N. (2016). Potensi dan proses pemberdayaan
petani garam di desa Kusamba kecamatan Dawan kabupaten Klungkung. E-Journal
Agribisnis Dan Agrowisata (Journal of Agribusiness and Agritourism), 5(3).

Zevalukito, S. D., Lukiyanto, Y. B., Sakti, D. D., & Sugiharto, B. (2024). Indonesian traditional
two blades windmill of Demak for water pumping in traditional salt production. AP
Conference Proceedings, 2710(1). https://doi.org/10.1063/5.0144636

e-ISSN : , p-ISSN : 1754



