
Abstract - The majority of batik production is carried out by small and 
medium-scale business holders based on home industries in Sri Lanka. 
Thus, they tend to discharge their wastewater into the environment 
without proper treatment. Due to the use of synthetic dyes, the 
discharge of batik wastewater causes negative consequences on the 
health of humans as well as the environment. In addition, the batik 
industry often involves the use of an excessive amount of water in its 
production. This study aimed to determine the blue water footprint 
(BWF) and grey water footprint (GWF) of the small-scale batik 
industry in Sri Lanka and gain understating of the perspective of the 
batik craftsmen on their water usage. A questionnaire was conducted 
through an in-depth interview with the selected industry to find out the 
step with the most water usage, and strategies used to minimize water 
usage as well as wastewater generation. BWF was determined by 
direct measurement, while GWF was estimated by calculating the 
water required to dilute COD concerning Naphthol dye. The water 
footprint analysis estimated the BWF as 10 L per 6 m2 cloth which has 
a much higher portion of the total water footprint and GWF as 2.6 L 
per 6 m2cloth. Thus, the results of this study indicate the need to 
increase the awareness of batik producers to reduce their water usage 
and treatment of wastewater up to the environmental standards. 

Keywords: Batik, water footprint, Naphthol dye, pollution, 

awareness of batik craftsman, water usage 

I. INTRODUCTION

Batik is evolved as a textile product that is produced by
traditional handicrafts [1]. In Sri Lanka, the majority of batik 
production is carried out by home-based small and medium-
scale factories. Most of these factories do not have proper 
wastewater treatment facilities and tend to discharge their 
wastewater directly into the soil or river causing environmental 
pollution. Inefficient water usage alone with degraded water 
quality leads to water scarcity in the regions with batik 
industries [2].  

Batik production often involves the use of synthetic dyes 
which are used for coloring the patterns drawn on the fabrics 
rather than the use of natural dyes. Naphthol and VAT are the 
most commonly used synthetic dyes as these synthetic dyes can 
be easily applied to fabrics [3]. These dyes are reported with 
carcinogenic characteristics for human health and are not 
biodegradable due to the complexity of bonds [2]. Wastewater 
discharged from batik industries contains heavy metals like Fe, 
Cu, and Zn accumulated in soil and plants [2]. In addition, batik 
wastewater causes decoralization and odor in the water of the 
adjacent dig well through infiltration [4]. 

1.1 Batik production system 

Batik production systems usually consist of two stages as 
preparation stage and the production stage as shown in Figure 
During the preparation process, materials and tools are 

prepared. After the preparation stage, the production process is 
started. The production process includes drawing patterns, 
wetting, waxing, application of dyes, removal of dyes, drying, 
and ironing. Patterns are drawn in the fabrics using a pencil and 
wax is applied to prevent unwanted areas from being dyed. 
Clothes are immersed in dye liquids to color the patterns and 
washed to remove excess dyes. The clothes are boiled to 
remove the wax on the fabrics. The procedure is repeated if it 
is required to apply more than one color to the cloth. 

Figure 1: Production process of the batik industry  

1.2 Environmental awareness of batik craftsman 

The behavior of the batik producer is considered one of the 
key factors affecting water use in the batik industry [5] because 
behavior is related to the understating and knowledge of batik 
craftsmen [3]. For instance, a batik craftsman with less 
knowledge of the environmental impacts of his industry will not 
take any actions to increase the water efficiency of his 
production, shifting from synthetic dyes to natural dyes and 
discharging wastewater with proper treatment. Thus, the use of 
a qualitative approach allows us to understand the level of 
environmental awareness of the batik craftsmen and provides 
suggestions to increase their water effectiveness. 

1.3 The water footprint assessment approach 

The water footprint (WF) measures the amount of freshwater 
appropriated for productive activities, both in terms of the water 
used (green and blue WF) or polluted (grey WF) [6]. BWF is 
defined as the water used in the process, whether it is absorbed 
into the finished product or evaporates during production [4]. 
The green water footprint is the amount of rainwater that is 
stored in the soil's root zone before being evaporated, 
transpired, or absorbed by plants) [6]. The GWF indicates the 
water required to assimilate the pollutants [7]. 
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Estimation of the water footprint of the industries and taking 
actions to minimize and keep the water footprint at a low level 
is crucial as fresh water is vital for the existence of humans and 
it has a limited supply) [3]. In this study, BWF and GWF were 
determined. 

II. MATERIALS AND METHODS

2.1Qualitative approach 

This study was conducted in an industry located in Pugoda 
which has been producing batik for a longer time. A list of 
questions was prepared in order to know the perspective of 
batik craftsmen concerning water usage and wastewater 
generation during batik production. The questions were also 
asked to indicate the step with the most water usage, and the 
strategies used for water saving and reducing wastewater 
generation and management. 

A one-to-one interview was conducted based on the prepared 
questions. All the data from the interview were recorded and 
reported in narrative form. 
The quantitative data were collected for the BWF and GWF as 
follows. 

2.2 Blue water footprint (BWF) 

The major steps in batik production that use water include 
wetting, application of dyes, removal of the wax, and washing. 
Wetting is done in a barrel with a 16 L capacity, filled with 
water, so that water is required to wet one piece of cloth was 
estimated as 1 L. The application of naphthol dye involved the 
use of two separate tubs for the preparation of the dye. 
Consequently, each process in the dying required 2 L per 6 m2 

cloth. The wax removal process consumed 1.5 L per piece of 
cloth. Washing required 5.5 L per 6m2 cloth. 

2.3 Grey water footprint (GWF) Assessment of Batik 

Since some batik industries tend to discharge their 
wastewater into the soil, the GWF calculation based on the 
point source pollution cannot be used [8] so, in this study, GWF 
was calculated based on the amount of water requires to dilute 
the COD until it reaches the acceptable standard set by Sri 
Lankan government.  

GWF was calculated based on the following equations [8].   

df =
[COD]sample

[COD]limit
  

The COD concentration concerning the use of naphthol in 
batik production and water quality standard for textile 
wastewater being discharged for irrigation purposes which 
were imposed by the Sri Lankan government were used for the 
calculation of the dilution factor(df): 

Finally, the dilution of water (dw) in L is calculated based on 
the following equation [2]:  
dw = (df – 1) × wastewater volume            (2) 

III. RESULTS AND DISCUSSION

3.1Qualitative analysis

According to the selected batik craftsman, naphthol dye is 
mainly used for the dyeing process in their industry. It involves 
the use of a large amount of water for the dye preparation 
process compared to other types of dyes which increases the 
water use of batik production on large scale. Moreover, 
washing is considered the most water-consuming step as it 

requires washing the clothes several times during production. 
The batik craftsman didn’t take many actions to minimize the 
water usage during the production other than doing mass 
production at one time because they used well water as their 
water resource. Thus, they think they can use much as water for 
their production as they have an unlimited supply of well water. 
Furthermore, the batik craftsman did not measure regularly the 
water use in their products except for the dye preparation 
process which requires a fixed amount of water. They recover 
back the synthetic dye during the washing process to reduce the 
toxicity of the wastewater as well as production cost. The batik 
craftsman has developed a wastewater treatment plant with a 
preliminary treatment facility. After the treated wastewater is 
discharged onto the land for irrigation purposes. The batik 
craftsman did not satisfy with the purification by the current 
wastewater treatment plant and wanted to replace it with an 
upgraded one and reuse the treated water in the production 
process. 

3.2 Bluewater footprint and gray water footprint analysis 

The BWF was estimated as 10 L per 6 m2 cloth. Washing is 
indicated as the most water-consuming process in the selected 
industry as shown in table 1. 

Table 1: Water use for the batik production 

Process Water 
consumption (L) 

Water usage 
(L/PC) 

Wetting 16 1 
Preparation of dye 32 2 
Wax removal 24 1.5 
Washing 88 5.5 

The COD value relevant to the use of naphthol dye was 
considered 504 mg/L [9] for the GWF estimation in this study. 
GWF was estimated as 2.6 Lper6m2cloth. Therefore, the results 
indicated that selected the small-scale batik industry accounts 
for a much higher BWF compared to its GWF.  

The water usage in the batik industry mainly depends on the 
scale of the production, and the origin of 
dyes(synthetic/natural) [5]. The findings of the qualitative 
approach of this study indicate that water usage mainly depends 
on the attitudes of the batik craftsman rather than the scale. So, 
even the small industry may end up with a much higher water 
footprint due to the excessive usage of freshwater. As per a 
study conducted in Bogor, Natural dyeing produces 550.60 
kg/100 pieces of batik, which is equivalent to 19.11 m3 of 
wastewater per ton of batik produced, compared to 614.38 
kg/100 pcs of batik or 25.28 m3 of wastewater per ton of batik 
generated by the synthetic dyeing process [5]. Thus, the use of 
synthetic dye such as Naphthol increases water usage in the 
selected industry as it consumes a large amount of water for the 
preparation.  

The GWF showed less contribution to the total water 
footprint in this study because the recovery of Naphthol dye 
from the wastewater also reduces the amount of water required 
for the dilution of wastewater.  

        (1)

IV. CONCLUSION
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The BWF has a higher portion of the total water footprint
than the GWF. Despite the magnitude, even small-scale batik 
producers consume a large amount of water in their production. 
Thus, the awareness among batik producers needs to be 
increased to reduce their water usage during production and 
treat the wastewater up to imposed environmental regulations 
before discharge into the environment. 
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