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Abstract.

Batik is a representation of the cultural identity that is produced and offers insight into
the daily lives of those who create it. It has a positive impact on economic development
in Indonesia, such as increased income and reduced unemployment. Therefore it
is important to manage and maintain Indonesia’s batik crafts. In the current era of
globalization, there is awareness of the importance of sustainable development. It is
crucial that all parties engage in initiatives aimed at achieving sustainable development
such as the implementation of cleaner production practices. Cleaner production
represents a proactive strategic program that is implemented with the objective of
aligning sustainable economic development activities with environmental protection
efforts. The objective of this study was to ascertain cleaner production in the batik
industry with regard to sustainable development. This research used a qualitative
methodology by triangulation to validate the data obtained from informants. The
findings indicated that the batik production in Pamekasan never fully adopted the
principle of cleaner production. This is because artisan Batik in Pamekasan considers
that synthetic dyes are more profitable for the production of batik products and
affordable for consumers.
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1. Introduction

The Batik industry supports local economies such as create jobs and foster
entrepreneurship (1,2), reducing unemployment (3-5), generate income (6,7) and
economic growth (3,8). Batik is a significant part of Indonesia’s cultural heritage,
recognized by UNESCO as a Masterpiece of the Oral and Intangible Heritage of
Humanity (9). Batik Day in Indonesia, celebrated on October 2nd, this day is marked
by various activities and events that highlight the cultural and economic significance of
batik in Indonesia. On Batik Day, Indonesians from all walks of life, including government

officials, students, and private sector employees, wear batik clothing to show their pride
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and support for this cultural heritage. Apart from October 2nd , everyone can wear batik
on any occasion because batik is one of the “national costumes” in Indonesia that can
be used on various occasions and by everyone. This is one of the reasons why the

demand for batik will continue to grow in the future.

Batik embodies intricate designs and themes that reflect the nation’s rich history and
philosophical narratives (10). The motifs and patterns in Batik often carry deep symbolic
meanings, representing various cultural, historical, and spiritual elements (11,12). East
Java is one of the provinces in Indonesia that is famous for its batik characteristics
with bolder, more lively and brighter patterns that show the people’s style of life (13).
Among all batik producing areas, Madura Island is one of the areas that actively promote
the development of batik craft. Madura batik has many motifs, beautiful colors and a
unique production process. Madura batik motifs include spearhead, rhombus, knitting,

machete, and flora and fauna (14).

Pamekasan is one of the districts on Madura Island that is known for its batik industry.
Batik of Pamekasan has good quality and characteristics. It was recognized as the
regional center of East Java province at the national level in 2009 (15). There are 92
batik centers in Pamekasan Regency spread across 7 sub-districts. Batik centers can
transform communities by improving living conditions (16) beside that batik centers play
a crucial role in preserving cultural heritage by providing a platform for artisans to

continue traditional practices and educate the public (17,18).

In this era of globalization, sustainable development is an issue that is attracting the
attention of parties around the world. Sustainable development is development that
responds to the needs of the present without reducing the ability of future generations
to fulfil their needs. All parties must participate in the effort to achieve sustainable
development. Businesses are no exception. For businesses, environmental issues can
be incorporated as a positive factor in business strategy, not as an obstacle, but as
an effort to improve the cost structure of products and/or services. Environmental
management strategies that are preventive, integrated and continuously applied to
all activities, from upstream to downstream, related to the production process, products
and services, are needed to increase the efficiency of natural resource use, prevent
pollution and reduce waste generation in order to minimize risks to human health and
safety and environmental damage. Therefore, cleaner production is one of the ways to

achieve sustainable development.
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Cleaner production is a strategic program that is proactively applied to harmonize
sustainable economic development activities with environmental protection efforts.
Cleaner Production provides financial benefits, environmental benefits such as waste
reduction and improves the company’s image for the better (9). There are 5 main
principles in the cleaner production strategy in the National Cleaner Production policy
outlined in 1E4R (Elimination, Re-use, Reduce, Recovery and Recycle) (19). Elimination
(prevention) is an effort to prevent waste generation directly from its source, starting
from raw materials, production processes to products. Reuse is an effort that allows
waste to be reused without physical, chemical or biological treatment. Recycle is an
effort to utilize waste by processing it back to the original process through physical,
chemical and biological treatment. Recovery/reclaim is an effort to take materials that
still have high economic value from a waste, then returned to the production process

with or without physical, chemical and biological treatment.

Industry that adopting cleaner production often see substantial economic benefits.
The benefit are reduced or saving costs (20) for materials, energy, and water, and lower
expenditures related to waste treatment and disposal, involve low investment costs with
quick payback periods (21), enhance the competitiveness of batik by aligning with global
standards and improving their marketability (22,23) because of industry have positive

image.

2. Methods

This type of this research is qualitative research. Qualitative research is research that
seeks meaning about a phenomenon, event, or human life by being directly or indirectly
involved. The focus of qualitative research is a research method used on natural
objects, and the researcher is the key instrument. Data collection techniques are trian-
gulated, data analysis is inductive, and qualitative research findings emphasize meaning
rather than generalization. The research was conducted in Pamekasan Regency, East
Java. The location selection was conducted purposively with the consideration that
Pamekasan batik creative industry was recognized as the regional center of East Java
province at the national level in 2009. The types of data used in this research are
secondary and primary data. Secondary data was obtained from the Industry and Trade

Office and related agencies.

Research informants consisted of main informants and supporting informants. While

primary data obtained from interviews with informants. The main informants in this
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study are batik industry players. Supporting informants came from the Department of
Industry and Trade. Data collection was carried out by interviewing the main informants
and supporting informants. Researchers also used the direct observation method by
conducting a direct review of the intended object. In additionfurther data collection,
namely documentation, is carried out to collect secondary data from various sources.
The purpose of this data collection is to obtain data in accordance with the research

topic, so the data collection techniques used are interviews and documentation.

3. Result and Discussions

Cleaner Production (CP) is a proactive environmental strategy aimed at increasing
efficiency and reducing risks to humans and the environment by minimizing waste
and emissions at their source rather than treating them after they have been generated
(24,25). It involves the continuous application of integrated, preventive environmental
strategies to processes, products, and services (25,26). Cleaner Production is a com-
prehensive approach that integrates environmental strategies into industrial processes
to enhance efficiency, reduce waste, and support sustainable development (24,25,27).
Cleaner production in the Indonesian batik industry refers to the implementation of
environmentally friendly practices aimed at reducing waste and pollution during the
batik production process. This approach is particularly significant given the traditional
use of chemicals in batik dyeing, which has historically led to substantial environmental

pollution (28,29). The 5 main principles of cleaner production refer to 1E4R (19).

34. Elimination

The concept of elimination in cleaner production within the batik industry primarily
focuses on reducing or completely removing harmful substances and waste generated
during the production process. This approach aims to minimize environmental impact
while maintaining economic and technical feasibility. The strategy of elimination such as
replacing synthetic dyes with natural dyes to reduce chemical pollutants in wastewater
(29,30). Natural dyes are colorants derived from natural sources such as plants, minerals,
and sometimes insects. Natural dyes are generally abundant and can be sourced from
local environments. These dyes are typically extracted using methods like heating
with water solvents or microwave-assisted extraction. These dyes are considered eco-

friendly as they are biodegradable and reduce the environmental impact compared
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to synthetic dyes(31-33). For instance, dyes from leaves and bark are often boiled to
release the pigments. The extracted dyes are then applied to fabrics, often requiring
a fixator to bind the color. Common fixators include alum, calcium oxide, and ferrous

sulfate, which help improve color fastness and durability.

Batik artisans in Pamekasan Regency still use synthetic dyes because the resulting
colors are brighter and there are more options. Additionally, batik made with natural
dyes requires a longer dyeing process. The use of synthetic dyes remains a favorite
among batik artisans in Pamekasan, as the majority of their consumers prefer bright
and clear colors. This is in line (34) that synthetic dyes offer a vast variety of colors
and ensure consistent color results, which is crucial for meeting market demands and
maintaining product quality. Beside that synthetic dyes are easier to obtain compared
to natural dyes, which can be limited by seasonal availability and regional constraints.

Additionally, batik artisans choose the fast coloring method since they usually send
their finished products to the traditional market in order to sell them at least twice.
Based on (35) the dyeing process with synthetic dyes is typically faster and more
straightforward, reducing production time so that synthetic dyes are often more cost-
effective than natural dyes. The lower cost of synthetic dyes helps Batik artisans manage
production expenses and offer competitively priced products. The traditional market
referred to 17 Agustus market, recognized as the largest traditional hand-drawn batik
market in Indonesia, which was officially established on October 24, 2019. They will
update the Batik products on Thursdays and Sundays, as those days are market days

that will be busier with buyers compared to other days.

3.2. Reuse

In general, batik artisans the wet wax collected from the pelorodan process (wax
removal) can be recycled and reused in subsequent batik production cycles. In the
same way, the wax drippings that fall during the stamping process are collected and
reused, so it can be minimizing waste. After the batik is boiled, the wax will separate
from the fabric and float on the surface of the water. This happens because the wakx,
which is a type of fat, has a lower density than water. Once the water has cooled, the
wax will solidify and can be collected.

Batik wax waste is blended with materials like gum rosin, paraffin, and lard to create
modified waxes. These blends are tested for their latched power (ability to adhere to

fabric) and resistance to cracking and alkaline solutions, ensuring they meet quality
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standards for reuse in batik production. These methods not only help in reducing the
environmental impact of batik production but also lower production costs by minimizing
the need for new wax materials. The reuse and recycling of batik wax are integral to

promoting sustainable practices within the industry (30,36,37)

3.3. Reduce

Reduction aims to minimize waste and resource consumption. In the Batik industry,
this can be achieved by reducing the use of synthetic dyes by substituting them with
natural dyes. However, batik artisans have not yet adopted natural dyes, even though
they have received training on utilizing local resources as alternative materials to replace
synthetic dyes. The existence of several stages to obtain colors from natural materials
becomes a hindrance for artisans to use natural dyes, leading them to continue relying
on synthetic materials. This results in a significant amount of waste generated from batik
production, both solid and liquid. However, generally, the waste produced is liquid, which
comes from washing and dyeing processes, and is disposed of directly without any
prior treatment. The total volume discarded is estimated to be around 1 cubic meter per
group of artisans each day. Typically, the liquid waste generated from batik production is
directly dumped into the ground, drainage, or rivers, which can have detrimental effects
on the local environment. This is particularly concerning for the soil and water quality
in the area. It can disrupt the ecosystem, especially by making the soil less fertile and
causing polluted water to flow into rivers, thereby affecting both the river ecosystem

and the health of communities that still rely on river water for their daily needs.

Although the majority do not yet have wastewater treatment facilities, there are some
batik artisans who have started using mini wastewater treatment installations because
they received assistance and training in liquid waste processing, which included the
creation of reactors equipped with super-adsorption materials from community service
activities conducted by educational institutions. The application of physical adsorption
principles for wastewater or batik washing in the form of a decolorization reactor
connected to an adsorbent matrix column. The waste produced by artisans will be
collected in a reactor with a capacity of 250 liters. Subsequently, based on the principle
of gravity, the waste will flow through a column containing adsorbent, resulting in a
filtrate that is free of dye. The principle of gravity will replace the use of electrical

energy to draw wastewater into the column and will operate continuously. The use of
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mini Wastewater Treatment Installations has an environmentally friendly nature, allowing

the batik production process to be more optimal.

3.4. Recycle

Wax mixed with liquid waste, when subjected to filtration, sedimentation, and collection,
still have the potential to be processed or recycled into other products, for example,
as raw material for aromatherapy candles. However, it is still rare for artisan Batik in
Pamekasan Regency to recycle it into aromatherapy candles. Converting mori cloth
waste into scarves and rags, can enhance resource efficiency (38). The use of leftover
mori fabric is simply left as is, with no efforts made to create other batik-based products.
Nevertheless, the leftover mori fabric from the production process is not substantial and

sometimes there is hardly any leftover at all.

3.5. Recovery

The use of wax is a distinctive feature that sets batik products apart from other textile
products wax serves as a color barrier. Wax which still have the potential to be collected
again, are processed for recovery to be reused in the batik-making process. The
recycling of wax is usually done for an average of 5 uses. This can help batik artisans

reduce operational costs or raw materials in the batik production process .

4. Conclutions

Based on the five main principles of cleaner production refer to 1E4R batik production
in Pamekasan never fully adopted the principle of cleaner production. This is because
artisan Batik in Pamekasan considers the synthetic dyes are more profitable for the

production of batik products and affordable for consumers.
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