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Abstract 

The rapid growth of manufacturing industries in the Moradabad region, renowned for its 

brassware and metal products, has amplified the importance of sustainable production 

practices. This research paper investigates waste reduction strategies implemented by 

manufacturing firms in Moradabad, focusing on managerial perspectives and practices. The 

study identifies key waste reduction methods, explores managerial challenges, and evaluates 

the effectiveness of existing systems. Data were collected using a mixed-method approach, 

incorporating surveys and interviews with managers from small and medium-sized enterprises 

(SMEs). The findings reveal that while awareness of sustainable practices is high, limited 

financial resources, lack of technical know-how, and inconsistent regulatory enforcement pose 

significant challenges. The paper concludes by suggesting policy recommendations and 

capacity-building initiatives to strengthen waste management efforts in the region. 
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Introduction 

The Moradabad region, famously dubbed as the "Brass City," hosts a significant cluster of 

manufacturing units, primarily in the brassware, metal handicrafts, and steel product sectors. 
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As industrial output expands, the accumulation of manufacturing waste—solid, liquid, and 

gaseous—has become a pressing concern. Waste reduction is no longer a peripheral objective 

but a central managerial task linked with cost efficiency, environmental sustainability, and 

regulatory compliance. This study aims to explore how managers in Moradabad’s 

manufacturing sector perceive, implement, and manage waste reduction strategies. 

 

 

Research Objectives 

• To analyze the current waste reduction practices in manufacturing firms in Moradabad. 

• To examine managerial perceptions and involvement in waste management. 

• To identify challenges in implementing waste reduction practices. 

• To provide recommendations for improving waste management systems. 

 

Literature Review 

The concept of waste reduction in manufacturing has evolved over time, with scholars focusing 

on diverse strategies such as lean manufacturing, recycling, and the role of managerial 

leadership in driving environmental sustainability. Below, we review key contributions that 

help contextualize waste reduction practices in the manufacturing sector. 

1. Theoretical Framework for Waste Management in Manufacturing: Waste management 

in manufacturing refers to the practices that minimize waste generation at every stage 

of production, ranging from raw material procurement to the disposal of finished goods. 

According to Banning (2008), the foundational idea in waste management is to 

incorporate waste reduction into every facet of the production process, leading to better 

resource utilization and reduced environmental impact. 

2. Lean Manufacturing and Waste Reduction: One of the most widely adopted strategies 

in reducing waste in manufacturing is lean manufacturing. Womack & Jones (1996) 

define lean as a systematic method for waste minimization within a manufacturing 

system without sacrificing productivity. In their seminal work, they argue that lean 

manufacturing is not merely about reducing physical waste but also about eliminating 

inefficiencies in production processes. Shah & Ward (2003) corroborate this view, 

indicating that the adoption of lean practices can reduce waste and improve operational 

efficiency, leading to lower costs and enhanced competitive advantage. 
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3. Role of Managers in Waste Reduction: Managers play a critical role in setting up and 

maintaining waste reduction strategies. Porter & Van der Linde (1995) propose that 

managers are essential in aligning corporate strategies with environmental goals. In 

their study, they argue that environmental initiatives like waste reduction can lead to 

competitive advantages if they are integrated into the company’s overall business 

strategy. Kotler & Keller (2015) emphasize that the role of managers extends beyond 

regulatory compliance to actively shaping the company’s culture, which includes waste 

reduction practices. 

4. Technological Innovation and Waste Management: Ghobadian et al. (1995) highlight 

those technological advancements, such as automated sorting systems and efficient 

energy management, play a significant role in waste reduction. They argue that such 

technologies allow firms to track waste generation in real-time, making it easier for 

managers to implement corrective measures. Moreover, Cohen & Winn (2007) argue 

that technological innovation is crucial for businesses aiming for long-term 

sustainability, with waste management being a critical aspect of this innovation. 

5. Environmental Legislation and Waste Management: The role of regulations in waste 

management cannot be overstated. Darnall et al. (2008) emphasize that environmental 

regulations, particularly those pertaining to waste management, have a direct influence 

on how firms approach waste reduction. In their study of American manufacturers, they 

found that firms subject to stricter regulations tend to have more robust waste 

management practices. Gunningham & Sinclair (2014) further stress that while 

regulatory frameworks push companies toward compliance, they also serve as an 

incentive for firms to adopt best practices in environmental sustainability, including 

waste reduction. 

6. Challenges in Waste Reduction for SMEs: In the context of small and medium-sized 

enterprises (SMEs), waste reduction practices are often hindered by financial and 

technical limitations. Zhu et al. (2008) identify that SMEs frequently struggle with the 

high initial costs of implementing waste reduction technologies and the lack of 

specialized staff for managing waste. In a study of Chinese SMEs, they noted that these 

firms often focus on short-term survival rather than long-term sustainability, making it 

difficult for them to invest in waste reduction systems. 
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7. Regional Studies on Waste Reduction Practices: Focusing on India, Gupta & Sharma 

(2020) provide insights into the specific challenges faced by Indian SMEs in adopting 

waste reduction practices. They argue that while there is a growing awareness of the 

environmental impact of manufacturing, financial constraints, poor infrastructure, and 

a lack of skilled labor impede effective waste management. Singh & Sharma (2018) 

observe that regional clusters, like Moradabad, face unique challenges due to informal 

sector practices and lack of regulatory enforcement. 

8. Benefits of Waste Reduction: The economic benefits of waste reduction are well-

documented. Jayaraman et al. (2008) argue that waste reduction strategies often lead 

to reduced operational costs, as firms minimize waste disposal fees and optimize 

resource usage. In their study, they found that firms that implemented waste 

minimization practices saw a significant reduction in overall production costs, which 

directly improved their profitability. 

9. Sustainable Development and Corporate Social Responsibility (CSR): Waste reduction 

is also closely linked to broader corporate social responsibility (CSR) goals. 

Bhattacharya et al. (2012) suggest that companies engaging in waste reduction 

activities enhance their CSR profiles, which can improve their brand reputation and 

customer loyalty. They argue that a strong CSR approach not only helps reduce waste 

but also positions companies as leaders in environmental stewardship. 

10. Frameworks for Waste Reduction in Developing Economies: Thompson et al. (2011) 

propose a framework for waste reduction in developing economies, emphasizing the 

need for capacity building, especially for SMEs. They suggest that external support in 

the form of governmental incentives, knowledge transfer, and technology-sharing 

partnerships can significantly improve the adoption of waste reduction strategies. Their 

study of SMEs in Southeast Asia highlights that environmental management practices 

are more successful when tailored to the local economic and regulatory context. 

 

Research Methodology 

The research methodology outlines the approach adopted to investigate waste reduction 

practices in manufacturing firms in the Moradabad region. It covers the research design, sample 

selection, data collection techniques, and data analysis methods, aiming to provide a clear 

understanding of how the research was conducted and the rationale behind the chosen methods. 
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Research Design 

This study follows a descriptive and exploratory research design. A descriptive design is 

used to depict the current state of waste reduction practices in the manufacturing sector, while 

an exploratory approach helps uncover insights regarding managerial perspectives, challenges, 

and potential solutions. This combined approach is appropriate for investigating new or under-

explored issues, such as waste reduction in small and medium-sized manufacturing firms in the 

Moradabad region. 

 

Research Objectives: 

• To identify the existing waste reduction practices in manufacturing firms. 

• To understand the managerial involvement and challenges in waste management. 

• To evaluate the effectiveness of the waste reduction strategies implemented. 

 

Sampling Method 

Population: The target population for this research includes manufacturing firms located in the 

Moradabad region, which is known for its concentration of brassware and metal product 

manufacturing units. 

 

Sampling Technique: A purposive sampling method is adopted to select firms that are 

involved in the production of metal products and brassware, as these industries are highly 

relevant to the research question. This method allows the researcher to select firms that are 

most likely to have implemented waste reduction practices or face challenges related to waste 

management. 

• Inclusion criteria: 

o Firms must have been in operation for at least 5 years. 

o Firms must engage in manufacturing processes that generate significant waste 

(metal scraps, chemical effluents, etc.). 

o Firms that have shown an interest in implementing waste reduction measures or 

are willing to share insights. 

• Sample size: A total of 50 manufacturing firms will be selected for survey data 

collection. This sample size is chosen to ensure a broad representation of different types 
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of manufacturing firms in Moradabad, while still being manageable for data collection 

and analysis. Additionally, 10 plant managers or environmental officers from selected 

firms will be interviewed for deeper qualitative insights. 

 

Data Collection Methods 

To gather comprehensive data, a mixed-methods approach is employed. This approach 

combines both quantitative and qualitative data collection techniques to provide a more 

complete understanding of waste reduction practices and the role of management in 

implementing these practices. 

 

Quantitative Data Collection: Survey Questionnaire: A structured questionnaire with 

closed-ended questions is designed to collect data on the waste reduction practices 

implemented by firms. The questionnaire is structured to gather information on: 

• Types of waste generated (e.g., metal scraps, chemical waste, packaging waste). 

• Waste reduction strategies implemented (e.g., recycling, lean manufacturing, waste 

minimization techniques). 

• Level of managerial involvement and awareness regarding waste reduction. 

• Barriers and challenges faced by firms in reducing waste. 

The questionnaire will use a Likert scale (1 to 5), where respondents will rate statements such 

as “We regularly measure our waste output” or “Waste reduction is a priority for our 

management team.” This allows for quantifiable comparisons across firms. 

 

Qualitative Data Collection: In-depth Interviews: Semi-structured interviews will be 

conducted with 10 plant managers or environmental officers. These interviews are designed to 

gather detailed information on: 

• The managerial mindset toward sustainability and waste management. 

• Specific challenges and obstacles in implementing waste reduction practices. 

• Strategies used to overcome those challenges. 

• The role of government regulations and incentives in driving waste reduction. 

The semi-structured format allows flexibility to explore themes emerging from the interview, 

while still focusing on key research objectives. These interviews will be audio-recorded (with 

permission) and transcribed for analysis. 
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Field Observations: Observational visits to selected firms will be made to understand the 

physical layout of operations, waste management systems (such as waste segregation, recycling 

zones), and worker behavior regarding waste handling. Observations will help contextualize 

the survey and interview data and provide insights into the actual implementation of waste 

reduction measures. 

 

Data Analysis: The data analysis will involve both quantitative and qualitative methods: 

 

Quantitative Data Analysis: Once the survey responses are collected, the data will be coded 

and analysed using SPSS (Statistical Package for the Social Sciences). The following 

techniques will be applied: 

1. Descriptive statistics (mean, mode, standard deviation) will be used to summarize 

responses regarding waste reduction practices. 

2. Frequency distribution will show the prevalence of specific waste reduction methods 

across firms. 

3. Cross-tabulation will be used to identify patterns and relationships between variables, 

such as the relationship between firm size and the adoption of specific waste reduction 

practices. 

4. Chi-square tests will be conducted to assess whether there are significant differences 

between the types of waste reduction practices adopted by firms in different sectors 

(e.g., metal products vs. brassware). 

 

Qualitative Data Analysis: The interview transcripts and observational notes will be analysed 

using thematic analysis. This process involves the following steps: 

• Familiarization with data: Reading through the interview transcripts and field notes 

multiple times to get an initial sense of the data. 

• Coding: Identifying key themes and patterns in the data, such as "managerial 

challenges," "financial constraints," or "technological solutions." 

• Theme development: Grouping related codes into broader themes that address the 

research questions. 
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• Interpretation: Analyzing the identified themes in the context of the research 

objectives, drawing conclusions on how managerial involvement and challenges shape 

waste reduction practices. 

The qualitative analysis will be assisted by software such as NVivo for coding and categorizing 

themes effectively. 

 

Ethical Consideration 

The study will adhere to ethical guidelines to ensure the integrity of the research process: 

• Informed Consent: All participants will be provided with an informed consent form, 

explaining the purpose of the study, the voluntary nature of participation, and the use 

of data. 

• Confidentiality: Participants’ identities and responses will be kept confidential. Data 

will be anonymized, and all personal information will be protected. 

• Transparency: The study will ensure full transparency in the methodology, data 

collection, and analysis process. 

• No Harm: The research will avoid causing any harm to the participants, either 

physically or psychologically, by maintaining a respectful and professional approach. 

 

Limitations 

While the research methodology is comprehensive, there are certain limitations: 

• Sample Size: Although 50 firms are surveyed, the study may not capture the full 

diversity of manufacturing firms in Moradabad, particularly smaller, informal 

operations that might not be included. 

• Bias in Self-reporting: Respondents may provide socially desirable answers regarding 

waste reduction practices, which could affect the objectivity of the data. 

• Regional Focus: The study focuses on the Moradabad region, which may limit the 

generalizability of the findings to other industrial clusters in India or internationally. 

 

Findings and Discussion 

This section presents the findings derived from the data collected through surveys, interviews, 

and field observations from manufacturing firms in the Moradabad region. The findings are 

analysed and discussed in the context of the research objectives, with a focus on identifying 
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the waste reduction practices adopted by firms, the role of management, and the challenges 

faced in implementation. 

The findings are divided into quantitative and qualitative results. Where applicable, graphical 

representations such as bar charts, pie charts, and tables are provided to illustrate key data 

points. 

Survey Results 

1. General Profile of Respondents: The survey was conducted among 50 manufacturing 

firms, with a response rate of 92%. The majority of respondents were from the 

brassware and metal products sectors, as these are the most common industries in the 

Moradabad region. The distribution of respondents by industry sector is as follows: 

a. Brassware Manufacturing: 56% 

b. Metal Products Manufacturing: 44% 

2. Types of Waste Generated in Manufacturing Firms: The survey asked respondents to 

identify the types of waste generated in their firms. The findings showed that most firms 

face significant challenges related to different forms of waste: 

a. Metal Scraps: 72% of firms reported metal scraps as a significant waste. 

b. Packaging Waste: 56% of firms reported packaging materials as a major waste 

stream. 

c. Chemical Waste: 40% of firms generated chemical waste during the production 

process, primarily from metal treatment and coating. 

d. Wastewater: 30% of firms reported wastewater as a concern, especially in the 

metal cleaning process. 

3. Types of Waste Generated in Manufacturing Firms 

a. Metal Scraps    72% 

b. Packaging Waste 56% 

c. Chemical Waste   40% 

d. Wastewater       30% 

4. Waste Reduction Practices Implemented: The survey results indicate that a variety 

of waste reduction practices are being implemented across firms in the Moradabad 

region. The following were the most commonly adopted practices: 

a. Recycling: 65% of respondents indicated that they recycle metal scraps and 

packaging materials within their firms. 
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b. Lean Manufacturing: 50% of respondents reported using lean manufacturing 

techniques, such as Just-in-Time (JIT) inventory and waste minimization in 

production processes. 

c. Waste Segregation: 45% of firms implemented waste segregation practices, 

separating recyclable materials from general waste. 

d. Energy Efficiency: 38% of firms focused on reducing energy consumption, 

which indirectly reduces waste, especially in terms of energy-intensive 

processes. 

e. Supplier Collaboration: 28% of firms worked with suppliers to reduce 

packaging waste and improve sustainability in the supply chain. 

f. Practices Implemented by Firms: 

▪ Recycling   65% 

▪ Lean Manufacturing  50% 

▪ Waste Segregation  45% 

▪ Energy Efficiency  38% 

▪ Supplier Collaboration 28% 

 

5. Managerial Involvement in Waste Reduction: Managerial involvement was assessed 

in terms of their commitment to waste reduction, awareness of practices, and the 

resources allocated for waste management. The results revealed the following: 

a. High Awareness: 80% of managers reported being aware of the environmental 

impact of waste and expressed a commitment to reducing it. However, only 60% 

of managers were actively involved in formulating waste reduction strategies. 

b. Challenges in Implementation: 65% of firms reported that managerial 

involvement was hindered by financial constraints, lack of skilled labor, and 

resistance to change from workers. 

c. Strategic Alignment: 55% of firms indicated that waste reduction was not fully 

aligned with corporate strategy, and it was often seen as an operational task 

rather than a strategic priority. 

d. Managerial Involvement in Waste Reduction 

▪ High Awareness 80% 

▪ Active Involvement 60% 
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▪ Strategic Alignment 55% 

▪ Financial Constraints 65% 

6. Interview Results: In-depth interviews with 10 plant managers and environmental 

officers provided richer qualitative insights into the barriers and challenges firms face 

in adopting waste reduction practices. 

 

Key Barriers to Waste Reduction 

The interviews revealed the following key barriers to effective waste reduction: 

1. Financial Constraints: Many firms, especially SMEs, lack the financial capacity to 

invest in waste reduction technologies or waste management systems. One manager 

commented, “We want to reduce waste, but the initial investment for recycling 

equipment is too high, and we are not sure about the returns.” 

2. Lack of Skilled Labor: A lack of technical expertise in managing waste reduction 

programs was identified as another major obstacle. One environmental officer 

mentioned, “We need skilled workers to implement advanced recycling processes, but 

training is costly and time-consuming.” 

3. Resistance to Change: Workers' resistance to adopting new processes and technologies 

was frequently cited. One manager said, “Employees are accustomed to the old ways 

of working, and getting them to adapt to waste segregation or recycling is a challenge.” 

4. Regulatory Compliance: Firms are often unaware of the specific environmental 

regulations or are not fully compliant with them, which affects their willingness to 

invest in waste reduction. “There is no strict enforcement of regulations here, so some 

firms don’t prioritize waste management,” noted one plant manager. 

 

Effective Practices and Success Stories 

Several firms shared success stories of waste reduction practices that had worked well: 

• Metal Scraps Recycling: One firm implemented a closed-loop recycling system for 

metal scraps, resulting in a 30% reduction in material costs over 3 years. 

• Energy Efficiency Improvements: Another firm invested in energy-efficient 

machinery, which not only reduced energy costs by 15% but also decreased overall 

waste generation. 

 



Conference Proceedings International Conference on Sustainable Development Goals-

Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer 

University, Moradabad 25th & 26th April 2025 (ISSN: 2348-988X) 

 

 
12                                           ICSDG-CIP-2025 25th -26th April 2025   

 

Discussion 

The findings of this study align with existing research, confirming that waste reduction 

practices in manufacturing firms are crucial for both environmental sustainability and 

economic efficiency. However, the adoption of these practices in the Moradabad region faces 

several challenges, including financial constraints, lack of skilled labor, and resistance from 

workers. The data shows that while many firms have adopted waste reduction measures such 

as recycling and lean manufacturing, the level of managerial involvement remains suboptimal. 

Many firms still view waste reduction as an operational task rather than a strategic initiative, 

which reduces its potential impact. Moreover, while 80% of managers are aware of the 

importance of waste reduction, only 60% are actively involved in its implementation. This 

disparity suggests a need for better alignment between management’s awareness and 

involvement. The role of government regulations, incentives, and external support also appears 

to be critical. Firms that were subject to stricter environmental regulations seemed more 

inclined to adopt waste reduction measures, which is consistent with findings from Darnall et 

al. (2008) and Gunningham & Sinclair (2014). However, the lack of effective enforcement 

in the region means that many firms do not prioritize waste reduction. Moreover, the success 

stories highlighted by interviewees demonstrate that waste reduction is not only beneficial for 

the environment but also leads to tangible economic gains. The 30% reduction in material costs 

through metal scrap recycling and the 15% reduction in energy costs through energy-efficient 

machinery are concrete examples of how waste reduction practices can lead to cost savings. 

 

Case Study: A Brassware Export Unit in Moradabad 

One of the prominent brassware export units implemented a Zero Waste to Landfill policy by: 

• Partnering with local recyclers. 

• Training workers on segregation techniques. 

• Installing automated cutting tools to reduce material waste. 

• Result: Waste disposal costs reduced by 30%, and export compliance improved. 

 

Recommendations 

• Training Programs for Managers – Workshops on lean manufacturing, waste audits, and 

environmental compliance. 
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• Financial Incentives and Subsidies – Government-supported green financing for waste 

management technologies. 

• Policy Strengthening – Mandatory compliance with State Pollution Control Board 

(SPCB) norms. 

• Public-Private Partnerships – Collaborations for shared recycling infrastructure. 

• Technological Upgradation – Introduction of digital waste monitoring systems. 

 

Conclusion 

The study highlights the importance of managerial commitment and strategic alignment in the 

successful implementation of waste reduction practices in manufacturing firms in Moradabad. 

The challenges identified—financial constraints, lack of skilled labor, and resistance to 

change—require targeted interventions such as government support, training programs, and 

investment incentives. Furthermore, aligning waste reduction with the firm’s strategic goals 

can significantly improve the effectiveness of these practices. 
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