
International Journal in Physical and Applied Sciences 
Volume 11 Issue 12, Dec 2024 ISSN: 2394-5710 Impact Factor: 8.202 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com         
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

18 International Journal in Physical and Applied Sciences 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

TRANSFORMING WASTE INTO WEALTH: A CIRCULAR ECONOMY APPROACH 

TO SUSTAINABLE WASTE MANAGEMENT 

 

Ritu Pachori1, 2Dr. Ravi Shankar Mishra  

1Research Scholar, 2Research Supervisor 

 Department of Civil Engineering, NIILM University, Kaithal, Haryan 

 

ABSTRACT 

Waste management has long been a global challenge, with increasing urbanization, 

industrialization, and population growth leading to excessive waste generation. Redesigning our 

industrial processes to make better use of limited resources and prolong their useful life is the 

primary objective of the Circular Economy (CE). Adopting the CE idea might be regarded as the 

solution for the current problems related to solid waste management (SWM). The proposed 

research investigates present waste management strategies and evaluates their insufficiency to 

deduce the CE as a suitable waste management solution. The paper stresses the need of CE 

integration into the Indian SWM scene and offers a general picture of SWM in India. The 

thorough study shows both current and new waste management strategies to form a CE by 

effectively managing the waste and supporting an SD movement. Also covered were the cradle-

to---cradle approach in CE, national solid waste compliances/legislation, important government 

efforts, the impact of industry and legal framework on CE. The effort will help policy and 

decision-makers integrate CE into the Indian SWM industry. 

Keywords: Waste Management; Circular Economy (CE); Solid Waste Management (SWM); 

Sustainability 

1. INTRODUCTION 

By differentiating between technological and biological cycles, a circular economy seeks to 

ensure that all goods, components, and materials are always used to their full potential, thus 

promoting restorative and regenerative practices. In Figure 1, we can see the conceptual CE 

model. Fundamental to CE is the idea that waste cannot exist in an economic system. Hence, 

materials must clearly differentiate between technological and biological aspects. Safely 

returning biological nutrients to the biosphere is one priority; keeping technological materials, 

which are long-term nutrients, and avoiding disposal through maintenance, reusing, refurbishing, 
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and recycling are other priorities. We can reduce our reliance on resource consumption and make 

the system more resilient by operating these cycles with renewable energy (Paes et al., 2019). 

 

Figure 1: Circular Economy Framework (Paes et al., 2019) 

Ecosystem nutrient cycles, such as “carbon and nitrogen’’, are essential for maintaining 

ecological balance. However, anthropogenic activities and unsustainable consumption patterns 

have placed these cycles under significant stress, with global resource demand expected to 

double by 2050 (UNEP, 2017). The traditional linear economy model of "take, make, use, and 

dispose" is unsustainable, necessitating a transition toward circular and sustainable practices 

(Geissdoerfer et al., 2017). One of the critical challenges in sustainability is the growing 

generation of “municipal solid waste (MSW)”, driven by industrialization, urbanization, and 

rising living standards (Golomeova et al., 2013). Proper MSW management is vital for 

environmental, social, and economic sustainability (Rodić & Wilson, 2017). Global MSW 

production is projected to reach 3.4 billion tonnes by 2050, contributing significantly to CO₂ 

emissions (Kaza et al., 2018). In India, 150–170 million metric tons of MSW are generated 

annually, with a large portion dumped in open areas, exacerbating environmental concerns 

(Kulkarni, 2020). Developing economies face inadequate waste management systems, lacking 

infrastructure for recycling and reuse. Urgent interventions are required to shift towards 

“sustainable waste management” practices to mitigate environmental and socio-economic 

challenges (Diaz, 2017). 
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2. LITERATURE REVIEW 

The literature on waste management and circular economy highlights the critical need for 

transitioning from linear to circular approaches in addressing global environmental challenges. 

Table 1: Survey of literature review 

Author and Year Methodology Key findings 

Geissdoerfer et al. (2017) Conceptual analysis of CE in 

waste ecosystems. 

Advocated for CE as a means to 

implement a closed-loop system, 

reducing waste and minimizing 

the need for virgin raw materials. 

Murray et al. (2017) Theoretical discussion on CE’s 

role in sustainability. 

Stressed that CE can address 

poor waste management, create 

new job opportunities, and 

facilitate a sustainable future. 

Paes et al. (2019) Review of CE implementation 

strategies in emerging 

economies. 

Highlighted the complexity of 

transitioning from a linear 

economy to CE, calling for a 

decentralized and flexible 

approach to MSW management. 

Tsai et al. (2020) Comparative analysis of MSW 

management in the era of 

Circular Economy (CE). 

Highlighted the need for a state-

of-the-art approach to MSW 

management, emphasizing the 

transition to CE. 

Muñoz & Navia (2021) Policy and economic assessment 

of CE adoption in developing 

countries. 

Emphasized the importance of 

CE in waste recovery, energy 

recovery, and policy 

development for MSW 

management. 

Research Gap 

Although several studies stress the need of CE in SWM, actual use is still rare, especially in 

underdeveloped countries. Research now in publication does not provide thorough plans for 

widely incorporating CE into SWM systems. By filling up these gaps, our research will assist to 

build a strong and sustainable waste management system, therefore turning garbage into a useful 

resource with little environmental effect. The transition to circular economies can drive resource 

efficiency, economic growth, and achievement of SDGs. This synthesis not only underscores the 

importance of innovative waste management practices but also provides a foundation for 

advancing research in the field. 
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3. METHODOLOGY 

This study employs a mixed-methods research approach, combining quantitative and qualitative 

techniques to comprehensively explore the Circular Economy (CE) model within the Indian 

“solid waste management (SWM)” sector. Primary data was collected using a questionnaire 

survey, designed based on a thorough review of the relevant literature. The questionnaire 

incorporated factors critical for assessing CE practices, including material recovery, reduction, 

reuse, recycling, and recovery. 

A preliminary study was conducted with a smaller sample size to refine the questionnaire, 

ensuring its relevance and reliability for the final survey. The final sample size will include 350 

participants. The study requires participants to be 28 to 60 years old or older and stakeholders in 

seven firms involved in implementing Circular Economy (CE) practices within their companies. 

4. RESULT ANALYSIS AND DISCUSSION 

Table 2 highlights major governmental initiatives, policies, and industry participation in waste 

management. The responses to the statement regarding governmental support for the adoption 

of CE practices in SWM reveal a positive outlook from the participants. 

Table 2: Response of participants from statement 

Current governmental policies 

support the adoption of CE 

practices in SWM. 

Frequencies % 

Strongly Disagree 35 10 

Disagree 17 5 

Neutral 18 5 

Agree 140 40 

Strongly Agree 140 40 

Total 350 100 
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Figure 2: Data showing occupation response of participants from statement 

The data shows that 40% (140 individuals) agree, and another 40% (140 individuals) strongly 

agree with the statement, indicating that a significant majority perceive governmental policies as 

supportive of CE adoption in SWM. On the other hand, 10% (35 individuals) strongly disagree, 

and 5% (17 individuals) disagree, suggesting that there is a small group of participants who feel 

the government's support for CE practices is lacking. Additionally, 5% (18 individuals) remained 

neutral, indicating uncertainty or indecision regarding the effectiveness of current policies. Overall, the 

findings suggest that most participants believe government policies are favorable towards the 

implementation of CE in waste management, with a notable proportion expressing strong agreement. 

5. CONCLUSION 

Achieving sustainability in waste management depends on the change from a conventional linear 

waste management strategy to a Circular Economy (CE) paradigm. This paper emphasizes the 

possibilities of CE in turning garbage into useful resources and the inefficiencies of current Solid Waste 

Management techniques. The results imply that CE acceptance in SWM is much facilitated by 

government initiatives. While a tiny percentage of respondents voiced doubt, most of them (80%) agreed 

that the government was in a supporting posture. This shows that even if development has been achieved, 

further policy improvements and awareness campaigns are required to guarantee general use of CE 

techniques. Using a CE method in SWM offers a workable route towards environmentally friendly waste 

management. To remove current obstacles and quicken the change, nevertheless, cooperation among 

government agencies, businesses, and the people is very vital. Future studies should concentrate 

on improving CE models, evaluating economic viability, and investigating new technologies to 

thus strengthen waste-to-- wealth projects. 
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