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Abstract 

The intention of this paper is to give a better understanding about the implementation of sustainable manufacturing practice in the textile 
companies in Indonesia as one of the promising sectors in the manufacturing industry. The data was collected by taking a case study 
approach in one of the leading textile companies in Indonesia. Questionnaire and interview techniques were used to gather in-depth 
information about the implementation of a sustainable concept in the company. The result reveals that the extent of the implementation 
of Sustainable Manufacturing Practices (SMP) in the companies are at a level of moderate to high. From the three dimensions measured 
which are environment, economy, and social dimensions, the evaluation result shows good performance in terms of the implementation of 
sustainable concepts, like low level of gas emission, high percentage of renewable energy usage, cost reduction rate, high quality of life, 
etc. From this result, the authors then develop a sustainable manufacturing model in the wider coverage to be implemented not only in the 
textile industry but is expected to be implemented in manufacturing sectors as well. This model consists of at least seven basic archetypes 
which are divided into three dominant areas: technological innovation, economical, and social areas which aim to bring better performance 
in the manufacturing industry of Indonesia. 
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varied from region to region due to the influence of local 
cultural, social, and even economic factors. The increased 
level of consumption issues then makes the manufacturing 
industry growth as inevitable (Sangwan & Mittal, 2015; 
Amaranti et al., 2017) and finally making it one of the 
sectors that drives the economy (Nguyen and Nguyen, 2020). 
Globalization, population, and technological development 
have also made a very large impact on the manufacturing 
industry throughout the world, in addition to influencing 
competition for increasingly stringent markets, as well as 
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greater energy and natural resource needs in order to produce 
more products (Hami et al., 2015; Amaranti et al., 2017). 
Instead of increasing the needs for natural resources, the 
rapid growth of the manufacturing industry has also created 
many economic, environmental, and social problems like 
creating more environmental issues (Sangwan, 2011; Choi et 
al., 2019), like pollution, global warming, waste production, 
climate change, resource scarcity, etc. To reduce these issues, 
it is important to apply sustainable practices as a habit in 
the daily activities (Khan et al., 2020) of the manufacturing 
sector.

With an increase in these issues, sustainable 
manufacturing has gathered more attention and has 
become one of the important agendas for countries in the 
world for the last few decades, including in Indonesia. In 
Indonesia, sustainable manufacturing implementation is in 
line with the implementation of the 2030 agenda regarding 
the implementation of the Sustainable Development Goals 
(SDGs) to create a paradigm shift towards development 
based on human rights and equality in keeping with the goal 
of attaining “No One Left Behind” (Jones et al., 2016) since 
this sustainability manufacturing agenda can encourage 
business players to grow together in the highly intense 
global business competition. The basis of this sustainable 
manufacturing is the concept of recycling, where a product 
or process is no longer only seen from the manufacturing 
process but also from the entire recycling process, starting 
from the procurement of raw materials, finished products, to 
the use, stage of use, and end of life of the product (Hanafi, 
2016).

Given the importance of sustainable manufacturing 
implementation, many researchers give more consideration 
to study about this concept and its implementation in 
developed countries, but there is a lack of study about the 
implementation of this issue in developing countries like 
Indonesia as its implementation is still limited. Meanwhile, 
sustainable manufacturing can be the key to reach the 
Indonesian SDGs goal by 2030. 

In this study, the researchers are more focused on the 
textile industry as one of the manufacturing business types 
that has a great potential to create environmental issues in 
Indonesia, especially in Bandung which is well known for 
its textile products. Therefore, the aim of this research is to 
measure the sustainability of several textile manufacturers 
in Bandung, West Java Province, Indonesia, from the 
perspective of environmental preservation, society, and 
economy. The focus of this research is to identify various 
challenges and problems faced in implementing the 
sustainable manufacturing practices, and the efforts taken 
by several textile manufacturers in the Bandung City to 
overcome these problems.

Researches about the implementation of sustainable 
manufacturing practices in the textile industry in Indonesia 

is still limited since most of researchers were more focused 
on other sectors, like on the SMEs sector (Fatimah et 
al., 2013) or they have just described the general view 
of sustainable manufacturing concept in the Indonesian 
manufacturing sector (Hanafi, 2016). In addition, most of 
the studies conducted in Indonesia were also more focused 
in specific contexts like green supply chain practices 
(Ariyanti, 2018; Djunaidi et al., 2018; Roespinoedji et al., 
2019; Thaib, 2020). Meanwhile, in this study, researchers 
have tried to give a wider analysis about the implementation 
of sustainable practices, not only in a green (environment) 
context, but also in an economic and social context by 
dividing the parameters into those three parts (Nurlanova, 
et al., 2020).

2.  Literature Review 

2.1.  Sustainable Manufacturing Practice (SMP)

There are many studies conducted to give better 
understanding about the SMP concept, but still there are no 
common definitions among scholars related to the definition 
of sustainable manufacturing since this concept has kept on 
developing and modifying from year to year (Moldavska & 
Welo, 2017). According to the United States Environmental 
Agency in 2107, sustainable manufacturing is focused on 
how to create manufactured products in a better way, in 
terms of reducing negative impacts on the environment 
because of production processes. This concept not only 
focused on how to create final products in a wiser way, but 
it is also concerned about how to help the employees to get 
a safer workplace as well as provide more benefits to the 
community around the plant (EPA, 2010). This definition 
was supported by Roberts and Ball in 2014. The difference 
is only in adding consumers’ safety as an additional concern 
that needs to be added in the application of this concept, and 
not just be concerned with employees and the community. In 
the end, sustainable concept is not the only concern about the 
environment, but also socio-economic aspects (Nurlanova et 
al., 2020). 

To Summarize, sustainable manufacturing practices can 
be defined as the techniques, policies and procedures that 
can be applied by companies to produce their manufactured 
products by reducing negative impacts on the environment, 
and give more attention to the safety of employees, 
communities, and consumers.

2.2.  Sustainable Manufacturing Parameters

According to Bhanot et al. (2015), sustainable 
manufacturing parameters were divided into three parts. 
First is the economic dimension which consists of four 
parameters: Production Cost, Cutting Quality, Production 
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Rate, and Process Management. Second is environmental 
dimensions, divided into five parameters: Water Intensity, 
Energy Intensity, Materials, Waste Management, and 
Environmental Regulations. And the third and the last is the 
social dimension which consists of four parameters: Worker 
Health, Worker Safety, Labor Relations, and Training and 
Education. These dimensions and parameters become 
a reference in evaluating the practices of sustainable 
manufacturing processes as the object of this research. Each 
dimension has different parameters, such as the economic 
dimension which has several parameters measured to 
increase the economic benefits. In the social dimension, 
the parameters used refer more to the aim of providing 
employees’ welfare, in terms of their health, working 
hours, and other aspects. Meanwhile, in the environmental 
dimension, the parameters measured aim to reduce the 
negative impacts resulting from production activities, 
like material selection, natural resources used, and waste 
management carried out by the company, etc. 

2.3. � Stages in Implementing Sustainable 
Manufacturing 

As explained by Gam et al. (2009) in their study, scholars 
have discussed many types of stages in implementing 
sustainable manufacturing in the company. From several 
studies, they have summarized about the stages used in 
implementing sustainable manufacturing concepts. They 
divided the steps into four main steps, which are: (1) 
problem definition and research, (2) sample making, (3) 
solution development and collaboration, and (4) production. 
In the first step, a company firstly should define problems 
faced and should analyze the market to get in-depth 
information about the current situation, both in internal and 
external matters of the company. A research is needed to 
get a wider understanding related to the problems or issues. 
The second step is making a sample in terms of materials 
testing, designing, cost planning, and testing process. It aims 
to make sure that the product fulfills the market needs and 
the company has ability to produce the needed products. In 
the third step, a company needs to do more collaboration in 
developing the products, like sharing knowledge, resources, 
ideas, etc. with other parties (internal or external parties). 
Then, the last step is production which is related to the 
production process such as the usage of water, materials, 
energy, and other resources, until the process of waste 
management to make sure about the negative impacts of the 
production process to the environment can be minimized 
(Gam et al., 2009). Those steps then become a reference 
in modeling sustainable manufacturing, by concern in 
creating innovation in three pillars or dimensions, which 
are technological, innovation, and organizational pillars 
(Bocken et al., 2014).

3.  Research Methods and Materials 

To reach the aims of this study, a case study method is 
used to provide a broader picture and information about 
the sustainable manufacturing issues faced in the company 
studied. To collect the data needed, the tools used are 
semi-structured interview to operation manager (around 
30 minutes per informant), questionnaire, and review of 
secondary information sources. Data used in this research 
are primary data using interviews, questionnaires, and 
secondary data related to the parameters measured, like 
the usage of energy, materials, workers’ health, waste 
management, etc. 

In designing this study, problem identification becomes 
the first stage used in this research. In this research, the 
authors try to highlight the sustainable manufacturing 
issues in the companies. To support the analysis of this 
research, the authors review some literature from some 
sources like journals, books, articles, etc. The basic concept 
of this research is the sustainable manufacturing concept. 
After creating some critical review, the next stage is data 
collection by using two types of data which are primary 
and secondary data. From the interview process, the data 
obtained will be coded to get important points and the data 
gathered from the questionnaire will be summarized in one 
table to get sustainable manufacturing evaluation result. 
Form this evaluation results, a sustainable manufacturing 
model will be built and then be analyzed and concluded 
so that the authors can give some recommendation for 
stakeholders involved as a consideration in making 
decisions. 

In this study, the authors will gather data about the three 
main pillars of sustainability in the manufacturing industry 
which includes social, economic, and environmental aspects. 
In choosing the object of this study, the researchers will 
focus on a single big textile company in Bandung which is 
Daliatex Kusuma Co. in order to make an in-depth research. 
This company is one of the leading textile manufacturers in 
Indonesia. This company is located in Bandung City, West 
Java, Indonesia. This company was chosen since it applied 
a sustainable manufacturing concept in producing their 
innovative knit fabric products. By using this company as the 
research object, it is expected that it can bring more insights 
about the sustainable manufacturing practices in Indonesia, 
especially in the textile industry.

4.  Results and Discussion 

4.1. � Sustainable Manufacturing Practice (SMP) 
Evaluation 

The evaluation of SMP in Daliatex Company was divided 
into 3 parts, which are environmental, economic, and social 
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factors as described in Table 1. Those areas are divided into 
five factors and each factor has different parameters which 
were adopted from the previous researches conducted by 
many scholars. In terms of environmental impacts, there 
are seven parameters which are related to the rate of gas 
emission, pollutants, business footprint, renewable energy 
usage, and groundwater usage. The next factor is energy 
consumption, like energy usage and efficiency. The third 
factor is employee health to guarantee the health and safety 
of the employees through the provision of health facilities 
and insurance. The fourth factor is much related with 
manufacturing cost, in line with the purpose of cost reduction 
practice in the company. And the last factor is much related 

with the waste management or the application of reduce, 
reuse, and recycle concept. 

From the Table 1 above, the evaluation result of 
sustainable manufacturing practices in the company are 
good. In terms of environmental dimensions, almost all 
parameters showed good performance, like the low usage 
of energy, low level of gas emission, low number of waste 
waters, high percentage of renewable resource usage, etc. 
Then, in terms of economic dimensions, the company also 
can reduce their production cost but can still maintain a 
high production rate. Last, in terms of social dimension, the 
company has provided facilities to give a better quality of 
life and safety environment for their employees. 

Table 1: Example of a Table Caption

Factors Sub-Factors Result
Environmental 
Impacts

The usage of eco- friendly transportation High (> 80% employees using bicycle)

CO2 per emission per unit Low (< 5%), the usage of sustainable technology

Pollutants in ground water High (above the quality standard limits)

Contaminant of water pollution Low (around 2%), the usage of waste treatment technology

Business Footprints Has been producing high-quality knit fabrics

% of renewable energy using High (90%), the usage of solar energy)

Level of ground water (clean water) High, the company utilize surface water from the river

Energy 
Consumption

Rate of energy saving High (rule about turning off electricity when it is not needed)

Rate of energy recapture High

Energy efficiency/unit Low (The energy efficiency was decreased compared to the 
previous year (0.92 GJ / ton of production) and did not meet 
the KES standard of 0.6 GJ / ton of production)

Total energy/unit Moderate (255,630 kWh / ton or equivalent to 0.92 GJ / ton)

Employee’s 
(Personal) 
Health

Number of health facility Moderate (There is a clinic and 6 medical staffs)

Sick/workdays ratio Low (2 people / 6 working days)

Health Insurance Moderate (Using the Social Security Agency / BPJS)

Sport Facilities Moderate (Football and Volley Fields)

Health Index Moderate

Manufacturing 
cost

Steel consumption/unit Moderate (± 20 ton per unit)

Aluminum consumption/unit Moderate (± 34 ton per unit)

Plastic consumption/unit High (± 60 ton per unit)

Cost saving by increasing energy 
efficiency

Low (USD 304 Millions)

Energy costs/unit Moderate (USD 65 Billion)

Waste 
management

Recycling waste/unit Moderate (15 tons of fly ash and 5 tons of basic ash)

Waste Quality Moderate

Waste Recycling Technology Moderate
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4.2. � Stages in Implementing Sustainable 
Manufacturing

In step (1) Daliatex company analyzes problems or 
issues faced to make sure that they can create products that 
are producible and marketable since one of their priorities  
is providing high quality knit fabrics to their customers. 
They used the R and D department as a media to conduct 
research based on the current market situation and customer 
analysis results. Step (2), sample making, includes “material 
selection and testing” and “cost and design evaluation.” In 
this step, the company selects their material appropriately to 
reduce their cost to optimizing their supply chain process. 
In this stage, they also choose environmentally friendly 
materials to reduce negative impacts of their products to 
the environment. They always make sure to do continuous 
improvement in creating their knit fabrics product, by 
upgrading their technology and production process. In 
terms of energy used, they also used solar energy (around 
90%) to participate in preserving the environment. Step (3) 
is solution development and collaboration. The company 
is trying to collaborate with other companies to make use 
of their resources and to develop a better solution for their 
problems. The explanation for each company is below:

	 a.	 Daliatex Kusuma: Producing Woven fabrics, MVS 
Viscose & Blended Yarn, and Circular Knit Fabrics.

	 b.	 Intermoda Kusuma: Producing Warp Knit Fabrics.
	 c.	 Indachi Prima: Producing Nylon Yarn for Textile 

and Non-textile.
	 d.	 Urase Prima: Producing Polyester Woven Fabrics. 

Step (4) is production. In their production process, 
Daliatex Company has a commitment in reducing negative 
impacts of their company’s activity on the environment. 
There are several programs conducted in the company 
related with the production activities like waste management 
program through waste recycling activity, the usage of 
renewable energy, reducing gas emission, creating more 
safety environment measures for their workers, and other 
efforts to reduce the negative impacts on the environment. 

4.3.  Sustainable Manufacturing Model

The last stages in this research is to build a sustainable 
model to be used in the manufacturing company. Figure 1 
describes the Sustainable Manufacturing Model created 
in this research. More explanation about the sustainable 
manufacturing model shown in Figure 1 below.

Figure 1: Sustainable Manufacturing Model 
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4.3.1.  Technological Innovation

Maximize material and energy efficiency: used by the 
company to maximize materials usage during production 
processes and to make the energy used by the company 
more efficient. To reach that aims, Daliatex company made 
several efforts, like using renewable energy (solar energy) 
around 90% in its work processes to fulfill energy needs in 
the production activities, reducing gas emission (through 
the usage of sustainable technology and eco-friendly public 
transportation around the company), the usage of eco-
friendly materials, etc. 

Create Value from Waste: related to how a company is 
using the concept of restoration, rather than disposability. 
In this concept, the company is using multiple cycles of 
disassembly for its products, components, and materials to 
optimize their function and reuse them. The application of 
this concept is like the usage of technology to recycle the 
waste produced by the company and make collaboration 
with other parties to implement this strategy.  

Substitute with renewables and natural processes: 
using renewable and eco-friendly materials and solar energy, 
reducing water and gas pollution, recycling the waste 
resulting from the production activity (using waste recycling 
technology), etc. 

4.3.2.  Social Innovation

Adopt a stewardship role: to make sure that the company 
can deliver safety and high-quality products to their 
consumers and to create sustainable products who have fewer 
negative impacts not only to the environment, but also to 
their customers and community. The implementation of this 
strategy was shown in the company by applying Extended 
Responsibility or Environmental Producers’ Responsibility 
through the existence of electrical and transportation usage 
rule and waste reduction practices. The company also made 
sure to use more eco-friendly product materials to make sure 
their products meet the safety requirements.

Encourage Stewardship: aims to make sure that the 
company produces sustainable and innovative products for 
their consumers through the creation of improved marketing 
and financing processes, creating more sustainable 
technology, etc. and provide higher quality of life for their 
employees (Pal et al., 2017). In Daliatex Company, the 
application of this strategy is supported by the creation 
of several efforts in increasing the quality of life of their 
employees, like providing a healthy and safe environment, 
health and sports facilities, and balance work hours for their 
employees. In relation with their consumers, the company 
also communicates the value and quality of their products to 
their consumers by promote a campaign called “buy less for 
more” which means that with the money of their consumers’ 

spent for their products, there are many benefits that they 
will get, like sustainable, high quality, eco-friendly products, 
etc.

4.3.3.  Organizational / Economical Innovation

Re-purpose the business for society/environment: 
related to the application of social entrepreneurship in 
managing the company’s business. The company’s trying 
to give more benefit to the society around their factory to 
enhance their economic condition. This concept relates to 
the application of waste reduction programs to reduce the 
number of waste and increase the quality of their waste so 
that the waste is not harmful for the environment, even if the 
company can reuse the waste for other beneficial purposes 
rather than throw it away since it can pollute the environment. 

Develop Scale-Up Solution: related to how companies 
create collaboration with other parties to scale-up their 
business through the implementation of open innovation and 
co-creation. Then, to reduce their cost, the company is trying 
to optimize the digitization era through online marketing 
and reducing the use of steel, aluminum, and plastic in their 
production activity. 

5.  Conclusions

This study has examined the implementation of 
sustainable manufacturing (SM) practices in the Indonesian 
leading textile manufacturer. In general, empirical evidence 
from this research showed that the evaluation result for the 
practice of sustainable manufacturing in the company studied 
is quite good. The company has applied three pillars of 
sustainability in their company, which are economic, social, 
and environmental dimensions. The results reveal that they 
have adopted an integrated and collaborative approach to 
reach sustainability in their company, from medium to high 
implementation. Considering their objective is to produce 
a high quality knit products and to make sure that the 
products are marketable and producible, the implementation 
of SM concept in their company give high impact to the 
improvement of sustainability of the company, in terms of 
economic, social, and environment context, so that currently, 
they can be one of the leading textile in Indonesia. 

By providing information about the implementation of 
SM practice in the textile sector in Indonesia, this study can 
be a reference for stakeholders involved, not only in the 
textile sector, but manufacturing sector as well. Through 
the implementation of SM, companies can improve their 
production processes to attain a better performance in the 
economic, social, and environmental aspects. This study 
also is expected to give more insight for the government and 
other stakeholders in making better decisions to enhance the 
performance of the manufacturing industry in Indonesia. 
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Then, for scholars, this research can be a literature in 
conducting research related to the SM implementation so it 
can bring new discoveries in the future.  Since this study 
is only limited to one object, it is suggested that in the 
future, scholars can add more objects to get rich insight and 
comparison regarding the best SM model to be implemented, 
with more varied sectors.
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