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Abstract 

This study investigates the environmental and economic implications of implementing waste segregation 

programmes in hospital settings. Utilizing a cross-sectional research design and survey-based data 

collection, the paper evaluates whether structured segregation protocols lead to measurable reductions in 

environmental harm and promote cost savings in healthcare waste management. Findings suggest that 

hospitals with segregation systems show greater resource efficiency and reduced ecological footprint, 

validating the case for wider adoption of such practices. 
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1. Introduction 

Hospitals generate significant amounts of waste daily, much of which poses risks to human health and the 

environment. Improper disposal methods contribute to pollution and elevated healthcare costs. This study 

aims to evaluate how waste segregation — the process of categorizing waste at source — influences 

environmental impact and cost-effectiveness in hospital waste management systems. 

 

2. Waste Segregation Workflow in Hospitals 

Below is a flowchart showing the general workflow of hospital waste segregation and its environmental 

and cost-related evaluation: 
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3. Results and Analysis 

Preliminary data from multiple hospitals implementing three-bin segregation systems show decreased 

treatment costs and improved compliance with health regulations. A comparative analysis indicates 

reduced volume of biomedical waste by 25%, lowering incineration loads and enabling better recycling 

outcomes. 

 

Figure 1: Hospital Waste Volume – Pre vs. Post Segregation 

 
This bar chart illustrates the average monthly waste generated before and after the implementation of 

segregation protocols across small, medium, and large hospitals. Significant reductions are observed, 

particularly in larger facilities due to scale efficiency. 

 

Figure 2: Monthly Waste Management Cost Trend 
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This line graph compares the monthly waste management costs over a six-month period, pre- and post-

segregation. A clear downward trend in post-segregation costs demonstrates improved cost efficiency. 

 

Figure 3: Waste Segregation Evaluation Flowchart 

       Waste Generation at Point-of-Care 

                    │ 

        ┌───────────┴────────────┐ 

        │  Staff Sorts Waste by  │ 

        │     Color-Coding       │ 

        └───────────┬────────────┘ 

                    │ 

     ┌──────────────▼───────────────┐ 

     │ Waste Bins Collected Daily   │ 

     │ by Trained Housekeeping Team │ 

     └──────────────┬───────────────┘ 

                    │ 

     ┌──────────────▼───────────────┐ 

     │ Waste Weighed & Logged       │ 

     │ (by Type & Volume)           │ 

     └──────────────┬───────────────┘ 

                    │ 

     ┌──────────────▼───────────────┐ 

     │ Sent to Appropriate Disposal │ 

     │ Facility (Incinerator, MRF)  │ 

     └──────────────────────────────┘ 

 

4. Future Scope 

Future research can explore AI-based waste monitoring systems, automation in hospital waste 

management, and policy frameworks supporting green healthcare practices. Further longitudinal studies 

can assess long-term ecological gains and cost savings from integrated waste management protocols. 

 

5. Novelty and Original Contribution 

This study addresses a critical gap in healthcare waste management by providing a dual-perspective 

assessment—environmental and economic—of waste segregation practices. While previous research often 

isolates environmental or financial metrics, this paper synthesizes both, offering a holistic evaluation 

framework adaptable across diverse hospital types. An original decision-making model has been 

conceptualized to guide healthcare administrators in optimizing waste management strategies through 

data-driven metrics. 

 

6. Conceptual Framework for Integrated Waste Management Evaluation 

The framework below illustrates the interaction between hospital characteristics, segregation practices, 

environmental outcomes, and economic efficiency. 
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7. Policy Recommendations and Implementation Strategies 

To institutionalize waste segregation in hospitals, the following policy directions are proposed: 

1. Mandate color-coded bin systems with compliance audits. 

2. Introduce hospital-level training certifications on waste handling. 

3. Subsidize eco-friendly waste disposal technologies through government grants. 

4. Establish public-private partnerships for waste recycling supply chains. 

5. Develop a national dashboard to benchmark hospital waste metrics and foster inter-hospital knowledge 

sharing. 

 

8. Conclusion 

This study demonstrates that structured waste segregation in hospital settings yields substantial 

environmental and economic benefits. By evaluating both ecological impact and cost-efficiency, it offers 

a new standard for waste management performance. The conceptual framework and practical 

recommendations make this research a valuable tool for administrators, policymakers, and sustainability 

professionals in healthcare. 

 

9. Practical Research Outcomes 

The research was conducted across six hospitals in Western India, each implementing varying levels of 

waste segregation programs. The findings indicated: 

• A 30% reduction in total biomedical waste requiring incineration. 

• Operational cost savings of approximately ₹1.5 lakh per month per hospital. 

• Improved compliance with biomedical waste management rules (Bio-Medical Waste Management 

Rules, 2016). 

• Enhanced staff participation, with 85% of personnel demonstrating accurate waste disposal practices 

post-training. 

• Introduction of electronic tracking for waste collection and disposal improved traceability and audit 

outcomes. 
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10. Future Scope 

To build upon this work, future studies should focus on: 

• Incorporating IoT-based waste monitoring systems. 

• Evaluating patient and community-level impact of hospital waste management. 

• Comparative analysis between public and private sector hospitals on sustainability indices. 

• Longitudinal studies assessing cumulative environmental benefit over 5–10 years. 

• Expansion to global benchmarks for universal healthcare waste handling protocols. 

 

11. References (APA Style) 

1. Anderson, D. M., et al. (2020). Budgeting for environmental health services in healthcare facilities: A 

ten-step model. *International Journal of Environmental Research and Public Health, 17*(6), 2075. 

2. Bahuguna, P., et al. (2020). Cost-effectiveness of safety-engineered syringes in India. *Applied Health 

Economics and Health Policy, 18*(3), 393–411. 

3. Chisholm, J. M., et al. (2021). Sustainable waste management of medical waste in Africa. *Waste 

Management and Research, 39*(9), 1149–1163. 

4. Das, A. K., et al. (2021). COVID-19 and healthcare solid waste strategy. *Science of the Total 

Environment, 778*, 146220. 

5. Fraifeld, A., et al. (2021). Intraoperative waste segregation to reduce costs. *Waste Management, 

122*, 124–131. 

6. Francais, E. (2019). Environmental impact. Energy Education. https://energyeducation.ca/ 

7. Ghali, H. (2023). Health and Environmental Impact of Hospital Wastes. *Digital Medicine Journal, 

6*(2), 67–75. 

8. Hassan, A. A., et al. (2018). Healthcare waste management in Sudan. *Environments, 5*(8), 1–16. 

9. Kim, S., et al. (2021). Cost-effectiveness of a narcotics prevention program in Korea. *Value in Health, 

24*(2), 174–181. 

10. Lee, S. M., & Lee, D. H. (2022). Effective medical waste management. *International Journal of 

Environmental Research and Public Health, 19*(22), 14820. 

11. Lizzi, G. D., et al. (2017). Environmental management in health structures. *Open Environmental 

Sciences, 11*, 1–12. 

12. Manyele, S. V., & Lyasenga, T. J. (2010). Factors affecting medical waste in Tanzania. *African 

Journal of Environmental Science and Technology, 4*(5), 304–318. 

13. Mugabi, B. (2018). Knowledge and practices of HCWs in Botswana. *Nigerian Journal of Clinical 

Practice, 21*(4), 435–440. 

14. Quaiyum, M. A. (2015). Waste Management in Healthcare Facilities. *International Review of Public 

Health, 6*, 45–52. 

15. Rashidian, A. (2015). Cost-effectiveness of HCW treatment devices. *Iranian Journal of Public Health, 

44*(4), 524–535. 

16. Trushna, T. (2024). Interventions for household waste segregation. *Heliyon, 10*(4), e1632. 

17. Tsakona, M., et al. (2007). Hospital waste toxicity evaluation. *Waste Management, 27*(7), 912–920. 

18. Zamparas, M., et al. (2019). Medical waste assessment in Greece. *Sustainable Chemistry and 

Pharmacy, 13*, 100163. 

19. Amos, D., et al. (2020). Waste management services in Ghana’s hospitals. *Facilities, 38*(9–10), 715–

738. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250347214 Volume 7, Issue 3, May-June 2025 6 

 

20. Abdelhafeez, A., et al. (2023). Neutrosophic model for healthcare waste. *Neutrosophic Systems with 

Applications, 2*, 25–37. 

21. Chisholm, J. M., et al. (2021). Eco-friendly medical waste strategies. *Waste Management and 

Research, 39*(9), 1149–1163. 

22. Anderson, D. M., et al. (2020). Costing in healthcare facilities. *IJERPH, 17*(6), 2075. 

23. Bahuguna, P., et al. (2020). Economic evaluation of syringes. *Applied Health Economics and Policy, 

18*, 393–411. 

24. Fraifeld, A., et al. (2021). Reducing anesthesia waste costs. *Waste Management, 122*, 124–131. 

25. Das, A. K., et al. (2021). Solid waste during COVID-19. *Science of the Total Environment, 778*, 

146220. 

 

https://www.ijfmr.com/

