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Abstract. East Java Province plays a vital role in Indonesia's salt 

production. Meanwhile, for salt production, the mineral-rich bittern waste is 

discarded, causing environmental pollution and loss of economic potential. 

The research aims to explore the potential of salt ponds and sustainable 

production of smallholder salt in East Java using a qualitative approach 

through observation, interviews, and documentation. The results show that 

East Java has a land area of 7,897.26 hectares, 6,613 farmers, and a total 

production of 847,011.33 tons, with a productivity of 107.25 tons per hectare 

in 2023. Economically sustainable production includes innovations in 

processed salt products (health therapy salt, salt soap, livestock salt, and fish 

salt), service innovations (educational tourism and health salt therapy), and 

processing waste into fertilizer. Socially, it includes training and technology 

assistance for farmers and job creation. In terms of the environment, there is 

the use of production technology (tarpaulin, geomembrane, tunnel, prism, 

and on-off system) and renewable energy (solar, windmill, wind power 

plant, and solar cell), as well as waste management through sales for 

fertilizer and hospital needs, or reuse in salt production. The research shows 

significant business potential for salt in East Java and promotes sustainable 

solutions from an economic, social, and environmental perspective.  

1 Introduction 

Sustainable marine and fisheries development through the blue economy principle has 

become a global demand, focusing on economic growth, social equity, and environmental 

preservation [1]. Although no standard definition exists, this concept has raised awareness of 

the importance of ocean health, socio-economic relationships, and building a national blue 

economy foundation [2]. In Indonesia, regulations related to the blue economy are outlined 

in the Republic of Indonesia Law Number 32 of 2014 on Maritime Affairs, which emphasizes 

that the Government and Regional Governments, within their authority, carry out Marine 

Management for the greatest prosperity of the people through the utilization and management 
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of Marine Resources using blue economy principles. The blue economy is defined as an 

approach to enhance sustainable marine management and the conservation of the sea and 

coastal resources along with their ecosystems to achieve economic growth based on 

community involvement, resource efficiency, waste minimization, and multiple revenues [3]. 

In the context of Indonesia, a maritime country with the longest coastline in the world, the 

blue economy is an essential strategy for harnessing the potential of the marine sector, 

including the production of traditional salt.  

Traditional salt production is an important sector that significantly contributes to the 

economy and sustainability of coastal areas in Indonesia. East Java Province, one of 

Indonesia's largest salt-producing regions, has great potential to develop sustainable salt 

production in line with blue economy principles. The success of salt production in East Java 

is not just a matter of statistics but also has a positive impact on coastal communities, where 

local people become agents of change who develop the maritime sector, create economic 

sustainability, and maintain environmental preservation. The government supports 

sustainability in the salt sector through the People's Salt Business Development Program 

(PUGaR), which has successfully become one of the TOP 5 Sustainability Group 

Innovations. The PUGaR innovation is designed to directly involve salt farmers in the 

downstream process through a corporatization approach, allowing them to manage post-

harvest and processing businesses to increase the selling value of salt so that the farmers can 

experience more significant economic benefits [4]. However, challenges such as price 

disparities, low product quality, and a lack of skills among farmers are still faced, so the 

Ministry of Marine Affairs and Fisheries continue to strengthen cooperation with the private 

sector and industry to maximize the impact of the PUGaR program. 

 On the other hand, salt farmers often engage in counterproductive practices during the 

salt production stages, where the production activities of local salt farmers generate liquid 

waste known as bittern. In practice, some farmers reuse bittern for the maturation process of 

young brine, although this can lower the quality of the salt. Meanwhile, some farmers dispose 

of it directly into the sea, which contradicts the concept of a blue economy because 

continuous and large-scale disposal without further processing has the potential to harm the 

environment due to its high magnesium content [5]. However, advancements in science and 

technology can make the processing of bittern more economical for small communities and 

reduce the environmental impact of this processing operation [6]. Therefore, developing a 

sustainable salt production model within the framework of the blue economy has become a 

priority to ensure this sector's long-term sustainability and support economic and 

environmental resilience in Indonesia's coastal areas, particularly in East Java. 

Sustainable production is the development of products and services through processes 

and procedures that are pollution-free, energy-efficient, resource-conserving, economically 

viable, safe and secure for workers, communities, and consumers, and socially and creatively 

beneficial for all stakeholders [7]. This concept emerged at the UN Conference on 

Environment and Development in 1992 and is a crucial component of sustainable 

development that balances three main requirements: social, economic, and environmental 

goals [8]. Sustainable practices integrate social and environmental aspects into business 

strategies to minimize adverse environmental and societal impacts. With a focus on 

sustainable production, the production of people's salt is expected not only to improve the 

welfare of salt farmers but also to preserve the coastal environment. Therefore, this research 

aims to identify the potential for salt production and explore sustainable production models 

in East Java to support blue economy policies in East Java Province and Indonesia. 
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2 Methodology  

This research was conducted in various salt-producing areas in East Java Province using a 

qualitative case study approach to deeply understand the practices and innovations of 

sustainable traditional salt production from economic, social, and environmental 

perspectives. Data collection was conducted through observation, in-depth interviews with 

relevant agencies and salt farmers, and documentation in the form of photos, videos, and 

statistical data (land area, number of farmers, production, and productivity). Key informants 

consisted of relevant leaders at the Maritime Affairs and Fisheries Agency and salt farmers 

in East Java. From an economic perspective, this study explores productivity constraints, 

product innovation, market access, and the contribution of innovation to income. From a 

social perspective, the focus is on training, the role of salt farmers, employment opportunities, 

and social challenges. Meanwhile, from an environmental perspective, this research covers 

bittern waste management, renewable energy utilization, environmental impacts, and 

sustainable innovation. Data collection will occur from June to August 2024 for 

comprehensive observation, interviews, and analysis. The data analysis of this research 

follows the steps of Creswell & Creswell (2023), which include data preparation, reading, 

coding, description of categories and themes, presentation in narrative form, and 

interpretation [9]. The coding process uses ATLAS.ti software to analyze unstructured data 

such as text, audio, and video. ATLAS.ti assists researchers in creatively managing and 

analyzing data and is suitable for various qualitative disciplines.  

3 Results 

East Java Province contributes most significantly to salt production in Indonesia, which is 

supported by extensive land and many salt farmers spread across various regencies/cities. 

This considerable potential makes East Java the main center of national salt production, 

which is essential in meeting the domestic salt demand. An overview of the potential 

production of traditional salt in East Java Province is presented as follows: 

Table 1. The potential production of traditional salt in East Java Province in 2023. 

No District/City 
Land Area 

(Ha) 

Number of 

Farmers 

Production 

Quantity (Ton) 
Productivity 

1 Sumenep 1.962,05 1.649 208.684,91 106,36 

2 Pamekasan 961,59 1.335 124.407,90 129,38 

3 Sampang 2.814,44 2021 368.193,00 130,82 

4 Bangkalan 188,30 113 7.560,35 40,15 

5 Tuban 269,04 344 32.019,30 119,01 

6 Lamongan 225,00 311 31.648,79 140,66 

7 Gresik 76,50 40 7.126,00 93,15 

8 Kota Surabaya 622,15 114 21.075,93 33,88 

9 Sidoarjo 203,00 65 12.464,40 61,40 

10 Pasuruan 233,80 204 16.726,39 71,54 

11 Kota Pasuruan 101,17 48 6.448,55 63,74 

12 Probolinggo 238,71 339 10.486,41 43,93 

13 Situbondo 1,50 30 169,40 112,93 

Total 7.897,26 6.613 847.011,33 107,25 

Source: East Java Provincial Marine and Fisheries Office (2024) 
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Based on the People's Salt Production Potential data in East Java Province in 2023, the 

total area used for salt production in East Java Province reached 7,897.26 hectares, involving 

6,613 salt farmers. In terms of production output, the total salt produced is 847,011.33 tons, 

with a productivity of 107.25 tons per hectare. Sampang Regency has the largest land area, 

covering 2,814.44 hectares and the highest production of 368,193 tons, with a productivity 

of 130.82 tons per hectare. This regency is supported by the most significant number of fish 

farmers, totaling 2,021 people. On the other hand, the highest productivity is recorded in 

Lamongan Regency, with 140.66 tons per hectare, although its land area is only 225 hectares 

and involves 311 fish farmers. Sumenep Regency, with the second largest land area of 

1,962.05 hectares, recorded a production of 208,684.91 tons and a productivity of 106.36 

tons per hectare. Tuban and Pamekasan Regencies also show high productivity levels, 

reaching 119.01 and 129.38 tons per hectare, respectively. On the other hand, the lowest 

productivity is found in Surabaya, with 33.88 tons per hectare, despite the land area used 

reaching 622.15 hectares. Meanwhile, Bangkalan Regency has a relatively small land area 

(188.30 hectares) but relatively low productivity, namely 40.15 tons per hectare. Thus, the 

productivity of salt in various districts/cities in East Java Province varies greatly and is 

influenced by multiple factors, including land size, number of salt farmers, production 

technology used, weather, and other factors. 

The data collection results indicate that Malang Regency and Blitar Regency are salt-

producing areas that have not yet been recorded in the official data of the East Java Provincial 

Marine and Fisheries Office because they are still in the development stage as production 

areas on the Southern Coast. Key insights from informants' responses indicate that each 

region has a different approach to salt production. In Lamongan, geomembrane and prism 

house technology were once used, although prisms are now rarely used. Meanwhile, the 

Tourism Awareness Group (Pokdarwis) in Pantai Kelapa, Tuban, developed GST and CDM 

technology to produce salt with a NaCl content of 95–96%, with an average production of 

3.5–7 quintals per plot. Bittern waste is used for health therapy, while the area is also being 

developed as an educational tourism destination. In Tuban, tunnel technology has been used 

since 2018 in collaboration with Brawijaya University. Using a 0.5-hectare plot, production 

reaches 7–8 quintals per tunnel in 15 days, supported by the use of environmentally friendly 

energy from wind and solar cells, rather than PLN. 

In Malang, full-tunnel salt production began in 2021, with a yield of around 20 kg per 

tunnel and a NaCl content of 90%. However, this development was hampered by high 

infrastructure costs, land lease obligations from Perhutani, and low selling prices. Therefore, 

innovation was focused on educational tourism and research into the use of bittern as a tofu 

additive and gypsum fertilizer. In Probolinggo, various technologies were used, ranging from 

geomembranes and on-off systems to tunnels. The on-off system has proven capable of 

producing KW 1 quality salt, while bitter is used as a mixture for fresh water and has even 

been sold to hospitals. 

In contrast, in Surabaya, high production costs and the risk of flooding have led farmers 

to prefer tarpaulins over tunnels or geomembranes. The harvest period lasts approximately 

seven days with a NaCl content of 22–24, while bittern is usually mixed back into the fresh 

water. In Sampang and Sumenep, tunnel technology was discontinued due to its perceived 

cost and damage from disasters. Farmers have opted for geomembranes, which are 

considered more durable and produce white salt. In Pamekasan, a screw-based corporate 

system, or bosem, has been implemented since 2017, making production more efficient. With 

14 hectares of land and 32 crystal tables, salt production averages 94% NaCl. Since 2019, 76 

hectares of land have been managed in an integrated manner by 70 members. Despite 

promising prospects, farmers still face challenges related to embankment maintenance costs 

and licensing. In the future, there are plans to develop this area into a salt ecotourism 

destination to support the community's economic sustainability. 
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These findings provide additional information to understand the sustainable salt 

production model of the people in East Java, covering economic, social, and environmental 

aspects that align with the principles of sustainable development. Qualitative data analysis 

using the Atlas.ti 9 software related to the sustainable production model of people's salt in 

East Java Province is presented as follows. 

Fig. 1. Sustainable production in traditional salt production. 

Figure 1 shows a sustainable production model for traditional salt production divided into 

three main aspects: economic, social, and environmental. In the economic aspect, three types 

of innovations can potentially increase economic income: processed salt product innovations, 

service innovations, and processed waste product innovations. Various innovations have 

been carried out by salt farmers in East Java Province, both through developing processed 

salt products and utilizing the waste produced. The innovation of processed salt products 

includes health therapy salt, Bajul Mati salt soap, livestock salt, and fish salt (including blue 

salt). Meanwhile, bittern waste is processed into organic fertilizer as an additional product 

with economic value. In addition to innovations in processed products, there are also 

innovations in the form of services, such as edutourism and salt health therapy. Currently, 

salt edutourism has been established in two locations, namely the Greenhouse Salt Tunnel 

Eduwisata at Pantai Kelapa, Panyuran Village, Palang District, Tuban Regency, and the 

Bajulmati Salt Village in Gajahrejo Village, Gedangan District, Malang Regency. In the 

tourist area of Pantai Kelapa, in addition to offering education about salt, there is also a health 

salt therapy service available through unique soaking pools for visitors. To increase the 

economic value of salt, the sale of products is not limited to raw salt or coarse salt. With 

innovations in the management and packaging of salt, this product can have a higher added 

value before being marketed. Efforts to achieve self-sufficiency in production can also be 

realized by utilizing various waste and by-products that are available locally and can be 

processed starting from waste collection, sorting, converting waste and by-products into other 

products with added value [10]. 

In the social aspect, there are two primary forms, namely training and technological 

assistance for salt farmers and creating new job opportunities. This training and assistance 

cover salt production technology, ranging from production methods, processed salt 

production, and waste processing to energy use, conducted by relevant agencies at the 

district/city, provincial, or central levels and by academics conducting research or community 
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service programs. In addition, the production of people's salt also creates new job 

opportunities for the community. In East Java Province, many salt pond areas are worked by 

local labor, often referred to as "mantongan," especially outside Madura Island. This work 

system uses a profit-sharing method, which generally shares one-to-one or one-to-two, 

depending on the agreement between the landowner and the workers. Most workers come 

from Madura, specifically from the Sumenep and Pamekasan regencies, but it also involves 

labor from the surrounding areas. Although the salt flats are managed independently by the 

landowners, they still require additional labor assistance for harvesting or scraping salt and 

transporting the harvest. Transport workers usually receive wages, while 

harvesting/gathering workers receive compensation in salary or profit sharing in salt, 

depending on the agreement made. The wage levels of workers vary in each region. In 

addition, salt farmers who develop processed salt products also create additional job 

opportunities for the local community, both in the production process and in product 

packaging. 

Regarding the environment, there are two primary forms: production method technology 

and production energy. In terms of production methods, five methods are used: tarpaulin, 

geomembrane (for traditional land, corporate land, and integrated land), tunnel, prism house, 

and on-off system. Each production method has advantages and disadvantages (Table 2). It 

is currently not only applied in the northern coastal areas but is also beginning to be 

implemented in the southern coast, such as in Malang Regency and Blitar Regency. In 

addition to production methods, the energy used in the salt production process also varies, 

including solar energy, windmills, a combination of windmills and water pumps, solar cells, 

and Wind Power Plants (PLTB). Solar energy is the primary source all salt farmers in East 

Java Province use for evaporation. To manage water, most farmers use a combination of 

windmills with electric or diesel-powered water pumps. The use of windmills alone is rarely 

done because it heavily depends on the presence of wind so that production can be disrupted 

without wind. In addition, wind power plants (PLTB) and solar cells are power sources for 

operating pumps and other equipment requiring electrical energy. This innovation of PLTB 

and solar cells has been implemented in one of the salt farming areas in Pliwetan Village, 

Palang District, Tuban Regency, since 2019 with the support of the Electrical and Electronics 

Department of Malang State Polytechnic. With this innovation, salt farmers no longer need 

to rely on electricity from PLN and can save on electricity costs. 

Table 2. Comparison of traditional salt production methods in East Java Province. 

Production 

Method 
Advantages Disadvantages 

Tarpaulin 

Salt is more quality than the soil 

production method, cleaner, and not 

mixed with dirt 

Short lifespan (1 – 2 years), high price, 

weather-dependent, production stops 

when it rains 

Geomembrane 

Practical, energy-efficient, cleaner, 

better salt quality, lifespan of 5 – 6 

years 

High initial costs, weather-dependent, 

production stops when it rains 

Tunnel 

Production throughout the year, better 

quality, cleaner, higher NaCl content, 

easier maintenance 

Construction costs are very high, 

vulnerable to extreme weather, and 

limited land area 

Prisma House 

A durable and robust frame, year-

round production, minimum lifespan 

of 5 years, and better salt quality 

High cost, complex maintenance, not 

suitable for large areas 

On-Off System 

Fast production, effective during the 

rainy season, year-round production, 

better and cleaner quality 

Not used continuously, the frequency 

of use decreases, and there is limited 

flexibility 
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Thus, it can be concluded that the innovations implemented by salt farmers in East Java 

Province reflect sustainable innovation in terms of economic, social, and environmental 

aspects. This sustainable innovation focuses on profit and aims to benefit both the 

environment and society. Innovations developed by salt farmers in East Java include process 

innovations, such as clean production, ecological efficiency, waste management, technology 

adaptation to increase production efficiency, as well as social innovations in the form of 

community empowerment. Collaboration with external parties can also be pursued to 

implement sustainability innovations. The collaboration between salt farmers, the 

government, industry, and academia in implementing sustainable salt production in East Java 

Province aligns with sustainability principles, focusing on resource use, energy practices, and 

product and waste management, making business activities more responsive to sustainability 

issues [11]. This is in line with the importance of environmental pollution control, water 

resource management, and waste and sediment management in promoting sustainable 

business practices. Furthermore, in realizing the sustainable production of salt, a systemic 

and life-cycle-based approach has been adopted, considering various economic, 

environmental, and social aspects from different stakeholders [12]. The planning and control 

of sustainable production also include social objectives, such as workforce training, worker 

health and safety, and meeting customer requirements related to sustainable products and 

processes [13]. In line with the instructions of the Minister of Maritime Affairs and Fisheries, 

which state that the empowerment of salt businesses should be implemented holistically, 

involving various parties, including the government, private sector, and local communities, 

to achieve maximum impact on economic development and welfare [14], it is expected that 

these sustainable production practices can also fully support Indonesia's blue economy 

policy. 

4 Conclusion 

Based on the research results, it can be concluded that East Java Province has significant 

potential in traditional salt production, with an area of 7,897.26 hectares involving 6,613 salt 

farmers, a total production of 847,011.33 tons, and a productivity rate of 107.25 tons per 

hectare in 2023. The sustainable salt production model implemented in East Java Province 

encompasses three main aspects: economic, social, and environmental. The economic aspect 

includes innovations in processed salt products (health therapy salt, salt soap, livestock salt, 

and fish salt), service innovations (edutourism and health salt therapy), and waste processing 

innovations (organic fertilizer), all of which contribute to increasing the income of salt 

farmers. From a social perspective, there is training and technological assistance (production 

methods, processed salt production, waste management, and production energy) and the 

creation of new job opportunities (land managers, harvesters, transporters, processed salt 

producers, and packagers). Meanwhile, the environmental aspect includes using production 

technologies (tarpaulins, geomembranes, tunnels, prism houses, and on-off systems) and 

renewable energy (solar, wind turbines, wind power plants, and solar cells) for efficiency and 

sustainability. The collaboration between farmers, the government, industry, and academics 

reflects a holistic and responsive approach to sustainability, emphasizing the interdependent 

economic, social, and environmental aspects, thus aligning with the principles of 

sustainability and blue economy policies in Indonesia. 

To support the sustainability of the salt sector in East Java, the government and relevant 

stakeholders need to expand training on bittern waste management technology and promote 

modern production techniques and renewable energy. A holistic collaboration between the 

government, the private sector, and academia must be strengthened to enhance productivity 

and production quality, particularly in developing regions, in line with Indonesia's blue 

economy policy. 
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