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 Indonesia’s batik industry is growing rapidly, including the segment specializing in natural 

dyes. However, this has produced concerns regarding sustainability deriving from, for 

example, the use of environmental pollutants in the field. This research aims to propose a set 

of preliminary indicators to facilitate the assessment of the sustainability of the natural-dye-

based batik industry. We selected Batik Preketek, a company in Pekalongan City, Indonesia, 

as a case study and received support from representative panellists who were knowledgeable 

on these issues. We employed a mixed-methods approach, with data collected from field 

observations, laboratory analyses, structured and semi-structured interviews and secondary 

sources. The validated indicators were then applied to assess the current sustainability of batik 

production. The indicators used included five indicators from the environmental dimension, 

four from the economic dimension and six from the social dimension. Assessment of the 

company’s sustainability level produced a score of 77.50, indicating that it could be 

categorized as sustainable. The instrument developed was proved capable of capturing major 

sustainability issues and delivering prioritized strategies to improve sustainability. 
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1. INTRODUCTION 

 

Batik cloth is a traditional-artistic heritage that reflects 

Indonesia’s culture in the textiles sector. Batik has been 

recognized as part of ‘The Intangible Cultural Heritage of 

Humanity from Indonesia’ since 2009, which has made the 

product increasingly popular in both national and international 

markets [1]. Indonesia features 6,120 batik industry units 

employing a 37,093-person workforce and having a 

production value of around IDR 407.5 billion each month, 

which is equivalent to IDR 4.89 trillion per year (i.e. 20% of 

the country’s total national textile SMEs) [2]. Besides the 

patterns, colour is a fundamental element of batik’s charm, 

adding to its uniqueness and beauty. Indonesia’s regions all 

have their own unique style and colours. Batik dyes initially 

derived from natural sources, extracted from plant parts 

containing dye-making pigments, including roots, wood, 

leaves, seeds, stems, bark, and flowers [3-5]. However, 

modernization and market demand forced the batik industry to 

introduce synthetic dyes, which are advantageous in terms of 

colour variation, practicality, price and ease of access [6]. 

Gradually, synthetic dyes displaced natural dyes, worsening 

environmental problems related to the soil and the water [7]. 

Wastewater from colouring processes contains high levels of 

contaminants, including naphthol and indigosol, as well as 

suspended solids and inorganic and organic chemical elements 

[8-10]. Due to improper treatment, toxic waste eventually 

disrupts the aquatic environment, contaminates the 

groundwater and threatens the health of the people who use 

these resources [11]. The wastewater discharged from the 

batik industry generally features coloured characteristics and 

contains oil, phenols and heavy metals. According to Riyanto 

et al. [12], the compounds contained in batik wastewater that 

significantly impact the environment are ammonia and 

sulphide, which poison aquatic organisms and pollute the 

water.  

In response, Indonesia’s government issued the Regulation 

of the Minister of Environment No. 5/2014 Concerning 

Wastewater Quality Standards [13, 14]. However, its 

implementation remains ineffective. Additionally, the global 

market continues to demand that the batik industry meet the 

environmental sustainability requirements agreed to in a 

declaration at the World Batik Summit 2011 in Jakarta, 

Indonesia [15]. This declaration mandates the Indonesian batik 
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industry to predicate its activity on protecting nature and the 

environment, initiate research into natural dyes and use natural 

dyes at a large scale. Increasing awareness of the need for 

environmental protection has cultivated desire for the 

sustainable transformation of the batik business, necessitating 

the development of measures for a more sustainable batik 

industry.  

Many Indonesian regions are batik industry centres, 

including Solo, Cirebon, Yogyakarta and Pekalongan [16]. 

Recently, many batik craftspeople have returned to using 

natural dyes to produce high-quality artistic products that 

feature distinctive colours and environmentally friendly, as 

well as exclusive to their ethnic identity. These qualities make 

natural-dye-based batik more attractive and generate increased 

market potential in the global context. However, this has also 

prompted concern about sustainability issues associated with 

the natural-dye-based batik industry. As a manufacturing 

industry, the business is facing challenges from stakeholders 

who are curious about its economic, social and environmental 

sustainability [17]. Thus far, there are no available measures 

capable of assessing the sustainability of the natural dye-based 

batik industry, despite a green industry benchmark having 

been issued by Indonesia’s national government. Notably, 

industries with certain input materials, processes and products 

are not always compatible with green industry standards. For 

example, the natural-dye-based batik industry requires 

biological resources whose existence in nature requires 

preservation; this aspect is irrelevant to standard 

manufacturing industries. Therefore, it is necessary to develop 

relevant indicators to facilitate sustainability assessment and 

verify whether the batik companies have adopted 

sustainability principles and understand the challenges 

confronting them in this process. 

Compiling relevant benchmarks is essential to providing 

appropriate management and suitable strategies. Accordingly, 

this research constitutes a preliminary development of 

indicators for sustainability assessment that are 

comprehensive by synthesizing relevant reference points and 

involving key stakeholders. Such an instrument can be used to 

investigate problems in the natural-dye-based batik industry 

and identify steps to promote improved sustainability. 

 

 

2. METHODOLOGY 

 

2.1 Research object 

 

The research comprises a case study of Batik Preketek, a 

natural-dye-based batik company located in Pekalongan City, 

Central Java Province, Indonesia, and which pertains to the 

small and medium enterprises (SMEs) category (Figure 1). 

This company moved from a synthetic to a natural-dye-based 

process and established ‘Atika Warna Alam’, a cluster of 24 

SMEs in the field. The batik craftspeople who are members of 

this cluster often participate in exhibitions at the national and 

international level, including Jakarta Fashion and Food 

Festival Week, Nusantara Batik Week and New York Fashion 

Week. Additionally, as a pioneer, Batik Preketek is involved 

in public education, especially consumer education, promoting 

batik culture in term of its history, processes and 

environmental impact. Batik Preketek’s role in promoting 

environmentally friendly batik manufacture has substantially 

impacted Pekalongan City’s environmental management 

efforts.  

The process for producing batik using natural dyes is similar 

to the process associated with the use of conventional dyes and 

includes cutting cloth, mordanting, wax patterning (ngecap or 

mbatik), colouring (nyolet), wax covering (nembok), dyeing 

(mbesut), fading (mlorod), and rinsing (mbilas) (Figure 2). The 

batik manufacturing process also involves chemicals such as 

wax, TRO, alum and soda ash [18, 19]. Natural dyes are 

essential ingredients in two of the colouring steps: nyolet and 

mbesut. 

 

 

 
 

Figure 1. Location of Batik Preketek in Pekalongan City 
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2.2 Sustainability indicators and strategy development 

 

This research employed a sequential mixed-methods 

approach that used quantitative and qualitative approach 

interchangeably [20]. A quantitative approach was used to 

validate the indicators that resulted from the screening, as well 

as for sustainability assessment. Meanwhile, a qualitative 

approach was used to develop strategies for improving 

sustainability. Data collection was conducted using various 

techniques, including field observation, laboratory analysis, 

structured and semi-structured interviews and data collection 

from secondary sources. Details of the research, parameters, 

data collection process and sources are presented in Table 1. 

A set of indicators for sustainability assessment was 

developed by reviewing the available literature concerning the 

batik industry, green industries and sustainable manufacturing. 

These indicators were subsequently categorized into three 

pillars of sustainability: environmental, economic and social 

[21]. Then, these indicators were validated and scored by 

panellists from stakeholder segments, as well as batik and 

environmental science experts, especially academics and 

practitioners. Compiling and validating these indicators was 

intended to provide the most suitable and prioritized set of 

indicators based on the perspective of different actors. There 

were 12 panellists, including three people from the state 

government (Ministry of Environment and Forestry, Ministry 

of Industry and BPPT), three people from Pekalongan City 

Government (Environmental Agency, Trade, Cooperatives 

and SMEs Agency, and Manpower and Transmigration 

Agency), three academics (Politeknik Batik Pusmanu 

Pekalongan, the Faculty of Batik at Universitas Pekalongan 

and the Center for Participatory Development Planning 

Services at Universitas Diponegoro), and three batik craftsmen. 

 

 

 
 

Figure 2. Batik production process using natural dyes 

 

Table 1. Research aspects, parameters and data collection 

 
Aspect Parameter Source 

Environmental dimension 

Waste management 

Wastewater quality (temperature, pH, content of 

BOD, COD, nitrate and other pollutants); 

Wastewater quantity (volume per day); 

Implementation of cleaner production and waste 

prevention. 

Observation and 

measurement; 

Laboratory analysis; 

Interview 

Resources 

Water use efficiency (recommended standard); 

Energy use intensity (kerosene, gas, firewood and 

electricity); Proportion of renewable raw materials; 

Availability of natural dyes (sustainable capacity). 

Secondary data; 

Interview 

Economic dimension 

Business eligibility 

Net present value of investment over project living; 

Benefit-cost ratio in terms of net present value and 

net costs; Internal rate of returns (the maximum 

interest rate that can be paid with the current interest 

rate). 

Secondary data 

 

Financial health 

Current ratio-based liquidity (total current assets per 

total current liabilities); ROA profitability (net profit 

per total assets). 

Secondary data 

Product marketing Market segment; Focus on marketing goals. Interview 

Social dimension 

Worker wage 
Worker wages compared to the standard minimum 

wage in Pekalongan City. 
Interview 

Underage workers Workers under 18 years old. Interview 

Occupational health 

and safety 

Prevention efforts; Use of PPE; Occupational 

accident frequency. 
Interview 

Justice Incidence of racial and social discrimination. Interview 

Education and 

training 

Training and capacity building for workers (form 

and frequency). 
Interview 

Community 

Actual contribution to the surrounding community; 

Mechanisms for preventing and handling negative 

impacts on society. 

Interview 

Strategy to optimize 

sustainability 

Efforts to maintain 

or enhance the 

sustainability 

Strengths, weaknesses, opportunities, and threats. 
Interview; Focus group 

discussion 
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The sustainability instrument’s framework derives from the 

concept of sustainable manufacturing, a series of production 

processes that can minimize negative impacts on the 

environment, energy-saving and natural resources, as well as 

improve safety (for workers, communities, and consumers) 

and financial health [22, 23]. This instrument corresponds to 

the aforementioned three pillars of sustainable development, 

prioritizing synergies between the environmental, economic 

and social dimensions. Additionally, indicator selection also 

considers the criteria of measurability, relevance, ease of 

understanding and use, availability of guaranteed data, 

timeliness and long-term feasibility [24]. Then, each indicator 

was scaled according to one of five levels to represent the 

degree of importance: not at all important (score of 1), less 

important (score of 2), slightly important (score of 3), 

important (score of 4), and very important (score of 5). The 

scores provided by panellists were summarized and arranged 

according to top-to-bottom rankings [25, 26]. Indicators with 

average values below 4 were omitted. 

Then, the validated indicators were evaluated for the 

viability of their practice or adoption using relevant criteria, 

references or standards. Evaluation results were presented in 

indices to enable grading using normalization, weighting and 

aggregation steps: 

a. Normalization was conducted because the data used 

different measurement units; thus, uniformity was 

attained by scoring [27]. Scoring was prepared in one 

direction, with the lowest score indicating the worst 

performance and vice versa (i.e. 0 = bad, 1 = 

moderate, and 2 = good). This approach was applied 

to all indicators with the exception of wastewater 

quality standards and labour regulations, which 

followed the recommended standard set by the 

Indonesian government. Those two indicators were 

graded as either 0 (bad) or 2 (good), with 0 indicating 

the requirements had not been fulfilled and 2 

indicating that they had been fulfilled. 

b. Each indicator was weighted equally – i.e. each 

indicator was similarly important – this approach is 

commonly used for multi-criteria decision-making in 

geographical and environmental studies [28]. 

c. The values of each indicator multiplied with the 

weighting factor were then aggregated. The 

aggregations based on the average scores of these 

indicators were then converted into values on a 0–100 

scale to avoid decimal numbers and facilitate 

interpretation of the results [29]. The aggregation 

results were classified into three classes of 

sustainability level: 0–33 (unsustainable), 34-66 

(moderately sustainable) and 67–100 (sustainable). 

The sustainability assessment results were then built upon 

to formulate strategies for improving business sustainability. 

A strength, weaknesses, opportunities and threats (SWOT) 

analysis was chosen as the approach due to its enabling 

identification of the strengths and weaknesses of current 

conditions and the opportunities and threats in the future based 

on focus group discussions involving the researchers and 

panellists [30]. A SWOT analysis can identify and analyse 

external factors impacting an organization and can be adjusted 

according to capabilities that are developed to address 

complex strategic issues, reduce information quantity and 

strengthen decision making [31, 32]. As the step employed 

panelists, the results are expected to be more objective, 

comperhensoive and relevant. A SWOT analysis is useful for 

combining strengths and weaknesses with opportunities and 

threats to produce the optimum sustainability strategy. The 

integration of sustainability indicators into the SWOT analysis 

is presented in Figure 3. 

 

 
 

Figure 3. Formulation of indicators and sustainability 
 

 

3. RESULT AND DISCUSSION 

 

Batik Preketek employs nine workers originating from the 

surrounding company sites. The daily operational period is 

seven hours (08.00 to 16.00 GMT+7), excluding a one-hour 

lunch break (12.00 to 13.00 GMT+7). Production activities are 

conducted six days each week, with Friday a non-operational 

day. The company produces up to 200 pieces of batik cloth 

(400 m) every week. The main raw materials it uses to produce 

batik are cotton, dyes and additives. Batik Preketek uses 

natural dyes derived from Ceriops tagal, Terminalia belerica, 

Caesalpinia sappan and Indigofera tinctoria. Its additives are 

wax, gondorukem, lard, micro wax, resin, alum, lime, gazebo 

and soda ash. 

 

3.1 Instrument indicators of sustainability assessment 

 

A set of indicators for sustainability assessment was 

obtained by synthesizing relevant sources, including the 

Global Reporting Initiative [33], the Organization for 

Economic Cooperation and Development [34], wastewater 

quality standards and labour regulations from the Indonesian 

government, and previous studies concerning cleaner 

production practices and implementation of occupational 

health and safety procedures. Twenty-one (21) initial 

indicators were validated by panellists and assessed (scored) 

based on the perceived level of importance, with average 

scores ranging from 3.42 to 4.67 (see Figure 4). The set of 

indicators included five indicators from the environmental 

dimension, four indicators from the economic dimension and 

six indicators from the social dimension. 

Wastewater quality and target market were attributed the 

highest importance score (average of 4.67). Six indicators 

received an average score below 4 (four): wastewater quantity, 

profitability, the proportion of renewable raw materials use, 

liquidity, frequency of work accidents and underage workers. 

Upon omitting these indicators, 15 of 21 indicators (71.4%) 

remained (see Figure 5). According to Lapinskaite and 

Radikaite [35], utilizing 70% of the total proposed indicators 

indicates an effective and efficient instrument for evaluation 

purposes. 

Of this total, there were 5 (five) indicators from the 

environmental dimension: waste treatment, cleaner production, 

resources used and natural dye availability. These indicators 
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appeared inseparable from production activities that depend on 

natural raw materials and additives. The main raw materials 

for natural dye-based batik include cotton and dyes from the 

plant parts, with additional materials including substances that 

are used to improve the batik [36]. These indicators also 

apparently represented the importance of electricity, fuel and 

water consumption during production. In the economic 

dimension, indicators related to investment schemes, asset 

management, bank financing repayments and market 

segmentation. These indicators apparently mirrored broader 

SMEs-related issues. For the case study in question, a 

household-scale production, such indicators are critical. 

Ultimately, there were 4 (four) economic indicators used, three 

concerning business feasibility and 1 (one) pertaining to 

product marketing. The social dimension included 5 (five) 

indicators regarding employment and 1 (one) concerning the 

company’s contribution to society. Business feasibility and 

employment are common social issues because these 

businesses tend to be managed traditionally on a 

microeconomic basis (village scope or smaller) and implicate 

the economic empowerment of the surrounding community 

[37]. 

 

3.2 Current implementation of sustainability indicators 

 

3.2.1 Environmental sustainability dimension 

Environmental sustainability describes an effort to minimize 

negative impacts on the environment and make the production 

process efficient and effective [30]. In terms of validated 

indicators, environmental sustainability assessment focused 

on wastewater quality, the availability of natural dyes, clean 

production and waste prevention implementation, intensity of 

energy use and efficiency of water use. The degree of adoption 

of environmental sustainability measures by Batik Preketek is 

presented in Table 2. Not all wastewater quality parameters 

met the established standards, despite Batik Preketek having 

already installed a wastewater treatment plant with two 

sedimentation tank systems. Analysis of wastewater samples 

indicated that the levels of both BOD5 and COD exceeded the 

maximum limits. Thus, Batik Preketek received a score of 0 

(bad) for wastewater quality. 

Although the company has attempted to maintain the 

balance between the supply and consumption of natural dyes 

through intensive cultivation activities, it has faced many 

obstacles (Table 2). Regarding the fact that there is no 

guarantee of future natural dye availability, material 

availability received a score of 1 (moderate), indicating limited 

quantities and a lack of future certainty. The needs of natural 

dyes can be practically obtained from the market or through 

cooperation with partners to obtain planting land, adequate 

cultivation facilities and development of a modern agricultural 

industry that is independent of biogeophysical factors [38]. 

The site observation revealed that the company had 

implemented cleaner production and waste prevention by 

adopting 12 out of 16 measures (75%). The company was 

consistently practising reuse principles, for example, by using 

batik wax released during the mlorod (elimination) step. This 

practice implies the reduction of oil content in wastewater and 

the reduction of costs for wax purchasing. Additionally, this 

company benefits from recycling used materials as production 

equipment in the context of the immersion, melting and rinsing 

stages. Meanwhile, for clean production, Batik Preketek 

received a score of good (2). 

Concerning energy use, batik manufacturers usually require 

a variety of energy sources (e.g. electricity, wood, and fossil 

fuels). Electricity consumption is substantially influenced by 

water volume during batik processing. However, in addition to 

pumping the groundwater, electricity is also used for lighting 

and air conditioning. To respond to its energy consumption, 

Batik Preketek was making annual savings efforts based on 

internal evaluations of data from the previous two years. It 

received a score of good (2) for the energy use intensity 

indicator. Regarding water consumption, each square metre of 

batik cloth requires 6.75 litres of water. According to 

Tresnawati et al. [39], optimal water uses in batik production 

ranges from 25-50 litres per metre. Production was very 

efficient and used far less water than the recommendation, 

leading to a score of good (2). 

 

 
 

Figure 4. The validated and scored sustainability indicators for the natural-dye-based batik industry 
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Figure 5. The three dimensions for sustainability measures and the indicators included 

 

Table 2. Criteria for sustainability assessment and scores for the environmental dimension 

 
Indicator Criteria of assessment Score Ref* Information 

A.  Wastewater management 

1. Wastewater quality 
(0) fulfill  

(2) not fulfill 
0 [40] 

Wastewater quality (temperature, BOD5, COD, TSS, phenol, 

chromium, ammonia [NH3-N], sulphide [S], oil and grease, pH). 

2. Implementation of 

clean production and 

prevention waste 

(0) 0–33% implementation 

(1) 34–66% implementation 

(2) 67–100% implementation 

2 [39] 
Application of clean production practices and waste prevention 

from the planning stages to batik processing and waste treatment. 

B.  Resources 

3. Efficient water use 

(0) > 50 litre per meter  

(1) 25–50 litre per meter 

(2) < 25 litre per meter 

2 [34] 

Water consumption per unit of output; Efficiency of water usage 

per metre of product based on benchmark data (optimal water use 

is 25–50 litres per metre of cloth). 

4. The intensity of 

energy use 

(0) increasing;  

(1) steady; 

(2) decreasing 

2 [34] 
Trend and intensity of energy use (electricity, gas, kerosene) 

during the previous six months. 

5. Availability of 

natural dyes 

(0) less available, hard to obtain 

(1) available, less difficult to 

obtain 

(2) more available, easily 

obtained 

1 [34] 
Availability of natural resources for natural dyes; Sustainable 

capacity for present and future needs. 

* Reference for evaluation of each indicator 

 

Table 3. Criteria for sustainability assessment and scores for the economic dimension 

 

Indicator 
Criteria for 

assessment 
Score Ref* Information 

A.  Business eligibility 

1. Net present value 

(NPV) 

(0) NPV < 0  

(1) NPV = 0  

(2) NPV > 0 

2 [41, 42] 
The NPV of investment during the project’s life; a greater NPV indicates 

better business feasibility. 

2. Benefit-cost ratio 

(BCR) 

(0) BCR < 0  

(1) BCR = 0  

(2) BCR > 0 

2 [42] Comparison between NPV and total net cost. 

3. Internal rate of 

returns (IRR) 

(0) IRR < interest rate 

(1) IRR = interest rate 

(2) IRR > interest rate 

2 [42] The maximum interest rate an activity can pay. 

B.  Product market 

4. Market target 

(0) local 

(1) national 

(2) international 

1 [43] 
Market segments or potential consumers that are used as a focus of 

marketing activities. 

* References for evaluation of each indicator 

 

3.2.2 Economic sustainability dimension 

Economic sustainability indicators for natural-dye-based 

batik companies considered the target market determination of 

the products, and business feasibility in terms of net present 

value (NPV), benefit-cost ratio (BCR) and internal rate of 

return (IRR) (see Table 3). Regarding target market, Batik 

Preketek concentrated on serving certain market segments 

because its prices were not always affordable for all consumers. 
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The target group prioritized national consumers over local 

consumers, considering both their purchasing power and the 

regulatory barriers hindering export to international markets. 

For this indicator, the company was rated as moderate (1). The 

NPV indicator was used to measure the value (price) currently 

generated by investing in economic activities [44]. The NPV 

for the natural-dye-based batik business reached IDR 

631,617,146.15, indicating that the business is feasible [42]. 

Therefore, Batik Preketek received a rating of good (2) for the 

NPV indicator.  

The BCR indicator compares NVP against all cost values. 

All cost and benefit flows are measured in present money 

values (incorporating inflation). The BCR value is 1.76, 

meaning that the batik industry can provide benefits of up to 

1.76 times the investment costs incurred. Thus, the BCR 

indicator received a rating of 2 (good). Meanwhile, the IRR 

indicates NPV with total costs of economic activity; that is, the 

interest rate with all net cash flows after present-value and 

investment costs. The IRR is the maximum interest rate that 

can be paid by an economic activity, and a business is feasible 

if the IRR value is above the prevailing interest rate [45]. At 

Batik Preketek, the IRR value was 55.41%, substantially 

above the usual loan interest rate assumption in Indonesia 

(15%). Therefore, the company received a rating of good (2) 

for the IRR indicator. 

 

3.2.3 Social sustainability dimension 

Social sustainability concerns satisfying human needs, 

exercising rights and the freedom to aspire and creating a 

better life [46]. In the natural-dye-based batik business, social 

sustainability indicators include the education and training for 

workers, prevention and handling of negative impacts, worker 

wages, occupational health and safety, justice for workers and 

company contributions to society (see Table 4). The owner of 

Batik Preketek is serious about maintaining good relations 

with workers through, for example, holding discussions and 

meetings outside of working hours. The workers have 

developed an entrepreneurial spirit, ensuring that they can 

operate their own business if they are interested in becoming 

an entrepreneur. In a planned albeit non-formal manner, this 

company has implemented the transfer of knowledge and 

skills. Thus, the company received a rating of moderate (1) for 

the education and training for workers indicator. 

Batik Preketek features mechanisms enabling the 

prevention of negative impacts on the environment, although 

these remain incidental. For the social sustainability indicator, 

this company was rated 2 (good). To anticipate social 

problems, the company has established procedures for 

handling complaints and processing evaluations. This can 

importantly minimize negative impacts on the surrounding 

community [47]. The daily employee wage was IDR 

80,000.00 (US$ 1.00 = IDR 13,746.00) regardless of a 

particular employee’s duties. Workers also received a daily 

food ration at the factory. Given there are six working days per 

week, the total monthly wages per worker are IDR 

1,920,000.00. This wage is above the minimum for 

Pekalongan City; as such, the company was rated good (2) for 

this indicator. Regarding occupational health and safety, the 

company has implemented 13 out of 23 standardized 

procedures (56.52%), leading to a moderate (1) rating. 

Deficiencies in this aspect include the availability of sufficient 

personal protective equipment (PPE) and the absence of a 

culture of using PPE for reasons of comfort reasons. 

Additionally, there exist assumptions that using PPE is not 

important and detracts from working productivity and that the 

working conditions are low risk [48]. Concerning the justice 

indicator, the workers testified that they had never been 

discriminated against by Batik Preketek. Therefore, the 

company was rated as good (2) for fairness. Finally, regarding 

social contribution, the company has significantly contributed 

to the surrounding community despite a lack of formal 

planning. Such sporadic activity is a common feature of SMEs 

featuring traditional or semi-modern management [49]. Thus, 

for this indicator, Batik Preketek received a rating of moderate 

(1). 

 

 

Table 4. Criteria for sustainability assessment and scores for the social dimension 

 
Indicator Criteria for assessment Score Ref* Information 

A. Workers     

1. Worker wage 

(0) below the regional 

minimum wage 

(1) equal to the regional 

minimum wage 

(2) above the regional 

minimum wage 

2 [50] 
The wage received by workers for one month compared to 

the regional regulations (UMK). 

2. Occupational safety and 

health (K3) 

(0) 0–33%  

(1) 34–66%  

(2) 67–100% 

1 [51] 
Implementation of occupational health and safety (K3) 

procedures in the company. 

3. Justice 

(0) there is discrimination 

(2) there is no 

discrimination 

2 [33] 
The company does not discriminate against workers based 

on gender, religion or ethnicity. 

4. Education and training 

(0) never held 

(1) occasionally held 

(2) programmed 

1 [33] 
The frequency of capacity and skill-building activities for 

workers organized by the company. 

B. Community     

5. Contribution of the 

company 

(0) none 

(1) occasionally 

(2) programmed 

1 [33] 
The company’s contribution to public interest or community 

initiatives. 

6. Prevention and handling of 

negative impacts 

(0) none 

(1) only one 

(2) both 

2 [33] 
Prevention mechanisms against potential negative impacts 

that may arise; Efforts made to overcome such impacts 

* Reference for evaluation of each indicator 
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3.3 Sustainability strategies for the natural-dye-based 

batik industry 

 

This study’s assessment of natural-dye-based batik 

manufacturing importantly confirms the sustainability of the 

industry as part of Indonesia’s cultural heritage and local 

wisdom. Table 5 summarizes the results for all environmental, 

economic and social indicators for Batik Preketek. The total 

value of the indicators can be categorized in an index to 

provide general sustainability information for the company. 

This produced a sufficient level of sustainability for the 

company, returning a score of 77.50. Although Batik Preketek 

has met the sustainability criteria overall, there was a disparity 

between the three dimensions, with its performance in the 

environmental dimension the worst. Meeting recommended 

levels for wastewater quality and ensuring the continued 

availability of materials for natural dyes remains a challenge 

for the company. According to Santosa [52], government 

intervention and support from entrepreneurs are required to 

meet the environmental challenges of natural-dye-based batik 

companies operating at the SMEs scale. 

 

3.4 SWOT analysis and sustainability strategies 

 

Natural-dye-based batik companies have strengths in terms 

of product quality and added value in terms of heritage and 

cultural value, commitment to environmental improvement 

and information disclosure. These factors constitute necessary 

capital in the formulation of strategies to increase 

sustainability. However, there several noticeable weaknesses 

must be anticipated, including non-optimal marketing, limited 

financial capital, human resources, production technology and 

poor management. Promoting batik based on natural colour 

depends upon conventional strategies rather than strategies 

based on information and technology. The production process 

and wastewater treatment are traditional technologies resulting 

in low production capacity and depleted wastewater quality. 

Meanwhile, a lack of financial capital presents an obstacle for 

the procurement of raw materials, while human resources 

issues (e.g. limited education) and poor organizational 

structures challenge company sustainability. In terms of 

opportunities, there are possibilities for optimizing 

sustainability. These include increasing the number of 

consumers with environmental concerns and developing 

facilities for the provision of credit (loans) to SMEs. At present, 

there is broad access to information and technology, especially 

social media and online marketplaces [53]. Community 

support – in the form of cultural and fashion events promoting 

batik – is also available. The local government has introduced 

a policy of using batik ‘Jlamprang motif’ for civil servants to 

support the natural-dye-based batik industry. Significant 

threats to the industry are the limited availability of raw 

materials for natural dyes and competition from the herbal 

medicine industry [54]. The industry is also exposed to 

fluctuations in inflation rates and increased competition 

caused by the growth of batik producers from other regions. 

Based on discussions with the owner of Batik Preketek, five 

priority strategies were designed to improve its sustainability 

in view of practicality and financial concerns (see Table 6): 

1. The first strategy is the application of appropriate 

technologies to increase productivity and minimize 

environmental impacts by optimizing wastewater 

treatment plants to meet quality standards. 

Improvements in production techniques by applying 

current technology can also increase garner support 

from the government and competent academics.  

2. The second strategy is to increase networking with 

similar companies. Networking with similar batik 

companies can promote confronting problems in unison 

and facilitating of marketing, as well as resource 

sharing, reductions in the price of materials and the 

maintenance of product quality [55, 56]. Increasing the 

efficiency of raw material and resource use in the 

production process can be achieved by optimizing clean 

production practices, with consequences including 

reduced production costs and reduced prices of finished 

products. 

3. The third strategy involves guaranteeing competitive 

prices and high quality by broadening the market to 

reach more consumers. 

4. The fourth strategy concerns organizational 

arrangements, management and corporate financial 

administration. By distributing responsibilities more 

robustly, the company’s performance and productivity 

are likely to be more effective and efficient [57].  

 

Table 5. Sustainability of the natural-dye-based batik industry 

 

Indicator Score Dimension value 
Sustainability 

status 

1 Wastewater quality 0 

Environment 70.00 

(sustainable) 

Index 

77.50  

(sustainable) 

2 Availability of natural dyes 1 

3 Implementation of clean production and waste prevention 2 

4 Intensity of energy use 2 

5 Water use efficiency 2 

Sub-total 7 

6 Target market 1 

Economic 

87.50 (sustainable) 

7 Net present value (NPV) 2 

8 Benefit-cost ratio (BCR) 2 

9 Internal rate of returns (IRR) 2 

Sub-total 7 

10 Education and training 1 

Social 75.00 

(sustainable) 

11 Prevention and handling of negative impacts 2 

12 Worker wage 2 

13 Occupational health and safety 1 

14 Justice for workers 2 

15 Contribution of the company 1 

Sub-total 9 
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5. The final strategy is encouraging the government to 

promote the cultivation of natural dyes. Pekalongan 

City’s Environmental Agency has initiated the 

preservation of plants used for natural dyes in urban 

forests. The synergy between the government and 

natural-dye-based batik manufacturers should be well 

established to ensure the availability of natural dyes for 

present and future needs. 

 

Table 6. Formulation of sustainability strategies 

 
Internal  

Factor 

 

 

External 

Factor 

Strengths (S) 

Product quality and added value 

Strong environmental brand 

An open attitude to information as well as criticism 

and suggestions from outside parties 

Weaknesses (W) 

Marketing and promotion are not optimal 

Limited financial capital 

Using traditional processes 

Less knowledgeable human resources 

Poor management 

Opportunities (O) 

Market potential 

Facilities to obtain credit 

Access to information and technology 

Community support for promotion 

Government support through policy 

S-O 

Using appropriate technology to increase productivity 

and minimize the impact on the environment 

Networking with similar companies 

W-O 

Utilizing online media for product 

promotion and marketing 

Organizational arrangements, preparation 

of corporate financial management and 

administration 

Threats (T) 

Limited natural dye resources 

Fluctuating inflation rates 

Increase in competitors 

S-T 

Decreasing prices while maintaining product quality 

Encouraging the government to promote natural dye 

cultivation 

W-T 

Expanding marketing and promotion 

channels through online media 

 

 

4. CONCLUSIONS  

 

The preliminary development of sustainability indicators for 

the natural-dye-based batik industry has validated fifteen 

indicators drawn from the environmental, economic and social 

dimensions. Environmental indicators included wastewater 

quality, availability of natural dyes, implementation of clean 

production and waste prevention, intensity of energy use and 

efficiency of water use. Economic indicators included target 

market, NPV, BCR and IRR. Meanwhile, social indicators 

included the prevention and handling of negative impacts, 

worker wages, occupational health and safety, justice for 

workers and company contributions. These indicators could 

reliably capture the major sustainability problems associated 

with natural-dye-based batik production. The case study 

company, Batik Preketek, received an overall rating of 77.50, 

indicating that it was sustainable. The SWOT analysis 

produced five priority strategies: utilizing appropriate 

technologies, networking with similar companies, reducing 

prices while maintaining product quality, improving company 

organization and management, and encouraging the 

government to promote natural dye cultivation. This industry 

needs government support in terms of regulation, capital, 

marketing and the preservation of the biological resources 

required for natural dyes, especially given the substantial 

potential of the industry in terms of economy, environment 

and society. 

Few notes need to be considered before this instrument 

formally adpoted: (1) inclusion of the indicators that have 

score below 4 need to be reconsidered in order to meet more 

globalized standard, and (2) the use of this instrument in the 

evaluation process need to involve more cases to strengthen 

objectivity. 
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