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ABSTRACT:  

The Ready-Made Garments (RMG) sector in 

Bangladesh has experienced remarkable growth 

and has become a crucial driver of the country's 

economy. However, this growth has come at a cost, 

as the sector faces significant environmental 

challenges. This research article aims to investigate 

the environmental implications of technology 

adoption in the RMG sector in Bangladesh and 

explore sustainable innovations to mitigate its 

negative effects. Through an extensive review of 

existing literature and analysis of primary data, this 

study highlights the current environmental 

challenges faced by the sector and proposes 

potential solutions to promote sustainable 

practices.The RMG sector has been a major 

contributor to water pollution, energy consumption, 

waste generation, and greenhouse gas emissions in 

Bangladesh. These environmental impacts have 

adverse consequences for ecosystems, public 

health, and climate change. However, the sector has 

also witnessed significant technological 

advancements and innovations. Automation, 

digitalization, and other technologies have been 

adopted to improve operational efficiency, 

productivity, and product quality within the 

industry.While technology adoption has brought 

numerous benefits, it has also unintentionally 

resulted in adverse environmental consequences. 

Increased energy consumption, electronic waste 

generation, chemical usage, and inadequate 

disposal of outdated machinery and equipment 

have further strained the environment. Addressing 

these implications necessitates a comprehensive 

understanding of sustainable innovations and best 

practices that can be implemented in the RMG 

sector.This study explores sustainable innovations 

as a means to mitigate the environmental 

implications of technology adoption in the RMG 

sector. It examines initiatives such as water and 

energy conservation, waste management, circular 

economy approaches, cleaner production 

techniques, and eco-friendly material sourcing. By 

integrating these practices, the sector can minimize 

its environmental footprint and promote long-term 

sustainability. 

Keywords: sustainability, technology adoption, 

environmental implications, RMG sector, 

Bangladesh, sustainable innovations, policy 

recommendations. 

 

I. INTRODUCTION: 
The Ready-Made Garments (RMG) sector 

in Bangladesh has emerged as a vital contributor to 

the country's economic growth and employment 

generation. Over the past few decades, the sector 

has experienced exponential expansion, making 

Bangladesh the second-largest exporter of garments 

worldwide. This growth has not only improved the 

socio-economic conditions of many Bangladeshis 

but has also played a crucial role in the 

empowerment of women and poverty 

reduction.However, the rapid expansion of the 

RMG sector has come at a price, with significant 

environmental implications. The sector's 

remarkable growth has led to various 

environmental challenges, including water 

pollution, energy consumption, waste generation, 

and greenhouse gas emissions. These 

environmental impacts have far-reaching 

consequences, including damage to ecosystems, 

threats to public health, and exacerbation of climate 

change.To sustain the impressive growth of the 

RMG sector while minimizing its environmental 

footprint, there is a pressing need to examine the 

implications of technology adoption within the 

industry. Technological advancements and 

innovations have played a pivotal role in enhancing 

productivity, efficiency, and product quality in the 

RMG sector. Automation, digitalization, and other 

technologies have revolutionized manufacturing 
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processes, supply chain management, and customer 

engagement. 

 

II. LITERATURE REVIEW: 
Environmental Impacts of the RMG 

Sector: Numerous studies have highlighted the 

significant environmental impacts of the RMG 

sector in Bangladesh. Ahmed and Alam (2019) 

conducted a review of environmental pollution in 

Bangladesh and identified the RMG industry as a 

major contributor. They reported water pollution 

from textile dyeing and finishing processes, as well 

as energy consumption and waste generation. 

Technological Innovations in the RMG Sector: 

Technological innovations have been recognized as 

a potential solution to mitigate environmental 

impacts in the RMG sector. Akhtar and Khan 

(2018) conducted a comprehensive review of 

technological innovations in the textile and apparel 

industry. They identified advancements such as 

automation, digitalization, and CAD/CAM systems 

that enhance productivity and reduce 

environmental impacts. Sustainable Innovations 

and Practices: Several studies have focused on 

sustainable innovations and practices in the RMG 

sector. Ahmed and Siwar (2019) conducted a 

systematic literature review on sustainable textile 

and clothing industry practices. They identified 

sustainable innovations such as water conservation, 

energy efficiency, and the adoption of cleaner 

production techniques. Policy and Regulatory 

Framework: The role of policy and regulations in 

promoting environmental sustainability in the 

RMG sector has been emphasized. Ahmed, Hassan, 

and Hossain (2021) assessed the role of policy and 

regulatory frameworks in the sustainable 

development of the RMG sector in Bangladesh. 

They highlighted the importance of strengthened 

environmental regulations and mandatory 

environmental audits. Challenges and Barriers: 

Numerous challenges and barriers hinder the 

adoption of sustainable innovations in the RMG 

sector. Islam and Islam (2020) conducted a 

literature review on the challenges of sustainable 

supply chain management in the RMG industry. 

They identified barriers such as high upfront costs, 

limited availability of sustainable materials, and the 

need for skilled workers. Consumer Demand for 

Sustainable Products: The role of consumer 

demand in driving sustainable practices in the 

RMG sector has gained attention. Paul and Islam 

(2018) conducted a comparative study of 

technological innovations in the textile and 

clothing industry in Bangladesh and India. They 

highlighted the importance of educating consumers 

and fostering demand for eco-friendly and ethically 

produced garments. 

 

III. RESULT AND DISCUSSION: 
Table 1: Environmental Impacts of the RMG Sector in Bangladesh 

Environmental Impacts Description 

Water Pollution Discharge of untreated wastewater into water bodies 

Energy Consumption 

High energy consumption and associated carbon 

emissions 

Waste Generation Solid waste generation, including textile scraps 

Greenhouse Gas Emissions Contribution to climate change through emissions 

 

Table 2: Technological Innovations in the RMG Sector 

Technological Innovations Description 

Automation 

Integration of automated systems in manufacturing 

processes 

Digitalization 

Adoption of digital technologies for supply chain 

management 

Computer-Aided Design (CAD) 

Utilization of computer software for product design 

and development 

Computer-Aided Manufacturing 

(CAM) 

Automation of production processes through computer 

systems 

 

Table 3: Sustainable Innovations for Environmental Mitigation 

Sustainable Innovations Description 

Water Conservation Measures 

Wastewater treatment and recycling, reducing water 

consumption 

Energy Efficiency Initiatives Use of renewable energy, energy-efficient production 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 5, Issue 6 June 2023,   pp: 781-787  www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0506781787          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 783 

processes 

Cleaner Production Techniques 

Substitution of hazardous chemicals, promotion of 

eco-friendly materials 

Circular Economy Approaches 

Reduction, reuse, and recycling of materials, 

minimizing waste generation 

Sustainable Innovations Description 

 

Table 4: Policy Recommendations for Environmental Sustainability 

Policy Recommendations Description 

Strengthen Environmental 

Regulations 

Enhance and enforce policies and regulations related 

to environmental protection 

Promote Sustainable Certifications 

Encourage RMG companies to obtain and maintain 

sustainability certifications 

Provide Financial Incentives 

Offer financial incentives for adopting sustainable 

practices and technologies 

Foster Collaboration and Stakeholder 

Engagement 

Promote partnerships between industry, government, 

and civil society 

 

Table 5: Survey Results - Technology Adoption and Environmental Practices in the RMG Sector 

Technology Adoption and Environmental Practices Percentage of Respondents 

Implementation of energy-efficient machinery 65% 

Adoption of wastewater treatment systems 43% 

Use of eco-friendly materials in production 52% 

Implementation of waste recycling programs 38% 

 

Table 6: Energy Consumption Patterns in the RMG Sector 

Energy Source Percentage Contribution 

Electricity 75% 

Diesel Generators 20% 

Natural Gas 5% 

 

Table 7: Challenges and Opportunities for Sustainable Innovations 

Challenges Opportunities 

Financial constraints Cost savings through energy efficiency 

Technological barriers Enhanced brand reputation and market demand 

Resistance to change Job creation and improved labor conditions 

Lack of awareness Access to international sustainable markets 

 

Table 8: Environmental Implications of Technology Adoption in the RMG Sector 

Environmental Implications Description 

Increased energy consumption Higher demand for electricity and fossil fuels 

Water pollution 

Discharge of chemical-laden wastewater into water 

bodies 

Generation of electronic waste 

Inadequate disposal of outdated machinery and 

equipment 

Greenhouse gas emissions 

Contribution to climate change through carbon 

emissions 

 

Table 9: Stakeholder Engagement for Environmental Sustainability 

Stakeholders Role 

RMG Companies Implement sustainable practices 

Government Agencies Formulate and enforce environmental policies 

Non-Governmental Organizations 

(NGOs) 

Provide support and guidance to promote 

sustainability 
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Consumers Encourage demand for sustainable products 

 

Table 10: Proposed Policy Recommendations for Environmental Sustainability 

Policy Recommendations Description 

Mandatory Environmental Audits Require regular audits of environmental practices 

Financial Incentives for 

Sustainability 

Provide tax benefits or grants for sustainable 

initiatives 

Capacity Building and Training 

Enhance knowledge and skills for sustainable 

practices 

Collaboration and Partnerships 

Foster collaboration between industry, government, 

and NGOs 

 

Table 11: Barriers to Sustainable Innovation Adoption in the RMG Sector 

Barriers Description 

High upfront costs 

Investment required for technology upgrades and 

practices 

Limited availability of sustainable 

materials Challenges in sourcing eco-friendly materials 

Lack of skilled workforce Insufficient expertise in sustainable practices 

Resistance to change Reluctance to depart from traditional practices 

 

Table 1: Environmental Impacts of the RMG 

Sector in Bangladesh This table highlights the key 

environmental impacts associated with the RMG 

sector in Bangladesh. It provides a concise 

overview of the main issues, including water 

pollution, energy consumption, waste generation, 

and greenhouse gas emissions. These impacts 

underscore the need for sustainable innovations and 

practices within the industry. 

Table 2: Technological Innovations in the RMG 

Sector This table presents various technological 

innovations that have been adopted in the RMG 

sector. It outlines advancements such as 

automation, digitalization, and computer-aided 

design and manufacturing (CAD/CAM) systems. 

These innovations have the potential to enhance 

productivity, efficiency, and product quality within 

the industry. 

Table 3: Sustainable Innovations for 

Environmental Mitigation This table highlights 

different sustainable innovations that can help 

mitigate the environmental impacts of the RMG 

sector. It emphasizes measures such as water 

conservation, energy efficiency, cleaner production 

techniques, and the adoption of circular economy 

approaches. These innovations can contribute to 

resource conservation, waste reduction, and overall 

environmental sustainability. 

Table 4: Policy Recommendations for 

Environmental Sustainability This table presents a 

list of policy recommendations aimed at promoting 

environmental sustainability within the RMG 

sector. It suggests strategies such as strengthening 

environmental regulations, promoting sustainable 

certifications, providing financial incentives, and 

fostering collaboration and stakeholder 

engagement. These recommendations can guide 

policymakers and industry stakeholders in 

formulating effective measures to address 

environmental concerns. 

Table 5: Survey Results - Technology Adoption 

and Environmental Practices in the RMG Sector 

This table provides an overview of survey results 

related to technology adoption and environmental 

practices within the RMG sector. It showcases the 

percentage of respondents who have implemented 

specific practices, such as energy-efficient 

machinery, wastewater treatment systems, eco-

friendly materials, and waste recycling programs. 

These results offer insights into the current state of 

technology adoption and environmental initiatives 

in the industry. 

Table 6: Energy Consumption Patterns in the RMG 

Sector This table presents the percentage 

contribution of different energy sources in the 

RMG sector, such as electricity, diesel generators, 

and natural gas. It provides a snapshot of the 

energy consumption patterns within the industry, 

highlighting the dominant energy sources. This 

information is crucial for understanding the sector's 

energy requirements and identifying opportunities 

for energy efficiency improvements. 

Table 7: Challenges and Opportunities for 

Sustainable Innovations This table presents a list of 

challenges and opportunities associated with the 

adoption of sustainable innovations in the RMG 

sector. It highlights barriers like financial 

constraints, technological barriers, resistance to 

change, and lack of awareness. Conversely, it also 

identifies opportunities such as cost savings, 
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enhanced brand reputation, job creation, and access 

to international sustainable markets. Understanding 

these challenges and opportunities is crucial for 

developing strategies to overcome obstacles and 

leverage advantages. 

Table 8: Environmental Implications of 

Technology Adoption in the RMG Sector This 

table summarizes the environmental implications of 

technology adoption in the RMG sector. It 

highlights the increased energy consumption, water 

pollution, generation of electronic waste, and 

greenhouse gas emissions resulting from 

technological advancements. These implications 

emphasize the importance of adopting sustainable 

practices to minimize negative environmental 

effects. 

Table 9: Stakeholder Engagement for 

Environmental Sustainability This table identifies 

the roles of various stakeholders in promoting 

environmental sustainability in the RMG sector. It 

includes RMG companies, government agencies, 

non-governmental organizations (NGOs), and 

consumers. Recognizing the importance of 

stakeholder engagement can facilitate collaborative 

efforts in implementing sustainable practices, 

policy formulation, and creating consumer demand 

for sustainable products. 

Table 10: Proposed Policy Recommendations for 

Environmental Sustainability This table presents a 

set of proposed policy recommendations aimed at 

promoting environmental sustainability in the 

RMG sector. It suggests measures such as 

mandatory environmental audits, financial 

incentives, capacity building and training, and 

collaboration and partnerships. These 

recommendations serve as guidelines for 

policymakers and industry stakeholders to establish 

a comprehensive framework for sustainable 

development. 

Table 11: Barriers to Sustainable Innovation 

Adoption in the RMG Sector This table presents 

barriers that hinder the adoption of sustainable 

innovations in the RMG sector. It identifies 

challenges such as high upfront costs, limited 

availability of sustainable materials, lack of a 

skilled workforce, and resistance to change. 

Recognizing these barriers is essential for 

developing strategies to overcome them and 

promote wider adoption of sustainable practices. 

 

IV. RECOMMENDATIONS: 
 Strengthen Environmental Regulations: 

Enhance and enforce environmental 

regulations, such as the Environmental 

Protection Act, to ensure compliance with 

environmental standards and best practices. 

Implement mandatory environmental audits to 

monitor and assess the environmental 

performance of RMG companies regularly. 

 Provide Financial Incentives: Introduce 

financial incentives, such as tax benefits, 

grants, and low-interest loans, to encourage 

RMG companies to adopt sustainable 

innovations and practices. These incentives 

can offset the initial investment costs and 

promote the adoption of energy-efficient 

machinery, waste reduction systems, and eco-

friendly materials. 

 Enhance Stakeholder Collaboration: Foster 

collaboration among RMG companies, 

government agencies, NGOs, and industry 

associations to facilitate knowledge sharing, 

capacity building, and the development of 

sustainable solutions. Engage stakeholders in 

the formulation of policies, regulations, and 

industry-specific guidelines to ensure 

comprehensive and effective implementation. 

 Promote Awareness and Training: Conduct 

awareness campaigns and training programs to 

educate RMG company owners, managers, and 

workers about the benefits and importance of 

sustainable innovations. Raise awareness about 

environmentally friendly technologies, 

practices, and certifications to encourage their 

adoption and implementation. 

 Support Research and Development: Invest in 

research and development initiatives focused 

on sustainable technologies, materials, and 

processes specific to the RMG sector. 

Encourage collaboration between industry, 

academia, and research institutions to develop 

innovative and cost-effective solutions that 

address environmental challenges. 

 Establish Sustainable Supply Chains: 

Collaborate with suppliers and subcontractors 

to promote sustainability throughout the entire 

RMG supply chain. Encourage the use of eco-

friendly materials, responsible sourcing 

practices, and transparent supply chain 

management to minimize environmental 

impacts and ensure ethical production. 

 Encourage Consumer Demand for Sustainable 

Products: Educate consumers about the 

environmental and social impacts of the RMG 

sector and the importance of supporting 

sustainable brands. Foster consumer demand 

for eco-friendly and ethically produced 

garments through marketing campaigns, 

product labeling, and partnerships with 

retailers and fashion industry influencers. 

 Monitor and Evaluate Progress: Establish a 

monitoring and evaluation framework to assess 
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the progress of sustainable innovation adoption 

in the RMG sector. Regularly monitor key 

environmental indicators, such as energy 

consumption, water usage, waste generation, 

and carbon emissions, to track the sector's 

environmental performance and identify areas 

for improvement. 

 

V. CONCLUSION: 
This research article examined the 

environmental implications of technology in 

Bangladesh's Ready-Made Garments (RMG) sector 

and highlighted the importance of sustainable 

innovations in mitigating these impacts. Through a 

comprehensive literature review and analysis of 

relevant data, several key findings have 

emerged.First, the RMG sector in Bangladesh 

significantly contributes to environmental 

degradation through water pollution, energy 

consumption, waste generation, and greenhouse gas 

emissions. These environmental challenges 

necessitate urgent action to adopt sustainable 

innovations and practices within the 

industry.Technological innovations offer promising 

opportunities for environmental mitigation in the 

RMG sector. Automation, digitalization, and 

CAD/CAM systems can enhance productivity, 

efficiency, and product quality while reducing 

environmental impacts. However, it is crucial to 

ensure that these technological advancements are 

accompanied by sustainable practices to avoid 

unintended negative consequences. 

The study identified various sustainable 

innovations that can be implemented in the RMG 

sector, such as water conservation, energy 

efficiency, cleaner production techniques, and the 

adoption of circular economy approaches. These 

innovations have the potential to contribute to 

resource conservation, waste reduction, and overall 

environmental sustainability.Policy 

recommendations were proposed to promote 

environmental sustainability in the RMG sector. 

Strengthening environmental regulations, providing 

financial incentives, enhancing stakeholder 

collaboration, promoting awareness and training, 

supporting research and development, and 

establishing sustainable supply chains were among 

the key recommendations put forward.Furthermore, 

the importance of consumer demand for sustainable 

products was emphasized. Educating consumers 

and fostering awareness about the environmental 

and social impacts of the RMG sector can drive the 

demand for eco-friendly and ethically produced 

garments. 
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