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Existing Problems in Hospital Waste Management

• Inefficient, linear “produce-consume-dispose” waste model in hospitals

• Poor segregation, open dumping, and toxic incineration practices.

Introduction

• Poor segregation, open dumping, and toxic incineration practices.

• Lack of circular economy application and measurement in Hospital waste.
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Option Treatment & Disposal Waste Category

Category 1 Incineration $/deep* burial Human Anatomical Waste (human tissues, organs, body parts)

Category 2 Incineration $/deep*burial
Animal Waste, tissues, organs, body parts carcasses, bleeding parts, 
fluid, blood and experimental animals used in research, waste generated 
by veterinary hospitals / colleges, animal houses)

Category 3
Local autoclaving/ micro waving/ 
incineration $

Microbiology & Biotechnology waste (laboratory cultures, stocks or 
specimens of micro-organisms live or attenuated vaccines, human and 
animal cell culture used in research and infectious agents)

Category 4
Disinfections(chemical treatment 
@/autoclaving/micro waving and mutilation 
shredding #

Waste Sharps (needles, syringes, scalpels blades etc.)

Categories of Bio-Medical Waste as per the Rule
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Category 5
Incineration $/ destruction and drugs 
disposal in secured landfills

Discarded Medicines and Cytotoxic drugs (waste comprising of out-
dated, contaminated and discarded medicines)

Category 6 Incineration$, autoclaving/micro waving
Solid Waste (Items contaminated with blood and body fluids including 
cotton, dressings, soiled plaster casts, line beddings)

Category 7
Disinfections by chemical treatment @ 
autoclaving/micro waving& mutilation 
shredding #

Solid Waste (waste from disposable items other than the waste sharps 
such as tubing, catheters, intravenous sets etc.)

Category 8
Disinfections by chemical treatment @ and 
discharge into drain

Liquid Waste (waste from laboratory and washing, cleaning, house-
keeping and disinfecting activities)

Category 9 Disposal in municipal landfill Incineration Ash (ash from incineration of any bio-medical waste)

Category 10
Chemical treatment @ and discharge into 
drain for liquid and secured landfill for 
solids

Chemical Waste (chemicals used in production of biological, chemicals, 
used in disinfection, as insecticides, etc.)



CPCB_Inventory of BMW Management 2015-2023 Source: SP Regula, Public Services Regulatory Agency of the Municipality of Sao Paulo, Brazil
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CPCB_Inventory of BMW Management 2015-2023 Source: SP Regula, Public Services Regulatory Agency of the Municipality of Sao Paulo, Brazil

Source: South African Waste Information Centre (2019)
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Literature Insights

• Waste ≠ static: Value and waste co-exist (Wallstrom, 2016).

• Waste Management Theory (WMT): Closed-loop design and reuse.

• CE: Reduce, Reuse, Recycle + systemic transformation (Kirchherr et al., 2017).

• Gap: Few studies integrate CE with hospital waste analytics in low-resource 
settings (China and Europe).
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IBSA Context & Opportunities
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• SDG6 and SDG12----The three principles of SCP– improving quality of life without increasing environmental
degradation; decoupling economic growth from environmental degradation; and applying life-cycle thinking–
balance the developmental needs on the one hand, whilst charting out a trajectory for sustainable consumption
and production patterns on the other. (Chaturvedi, 2023)

• SCP are particularly discussed within the framework of Circular Economy (CE), where the economy is
reconstructed on the 3 R’s–Reduce, Reuse and Recycle
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• The Ellen MacArthur Foundation (EMF) defines the circular economy as a system that is restorative and
regenerative by design, aiming to eliminate waste and pollution, keep products and materials in use, and
regenerate natural systems. (EMF, 2010, 2015 )

• 6Rs (reduce, reuse, recycle, reclaim, recover, restore) (Nikita and Kalbar 2023)



Research Questions

Objectives

How IBSA countries through corporation can embed circular economy principles into its
Hospital waste system in a manner that is economically viable, socially inclusive, and
environmentally sustainable?

Objectives

The main objective of the study is to evaluate the extent and effectiveness of circular economy
practices in hospital waste management across IBSA countries and assess the contribution of
trilateral cooperation to policy development, technological advancement, and knowledge
sharing.
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1. Research Design

1.A comparative study of India, Brazil, and South Africa.

2.Uses both quantitative data (numbers, records) and qualitative insights (interviews, documents).

2. Data Collection

1.Hospital-level data: Waste generated, amount recycled, cost of disposal, compliance with biomedical waste

Methodology Overview

1.Hospital-level data: Waste generated, amount recycled, cost of disposal, compliance with biomedical waste
rules.

2.Government & institutional data: National waste management policies, IBSA reports, official guidelines.

3.Interviews & surveys: Hospital managers, waste staff, policymakers, and recycling vendors.

4.Case studies: Selected hospitals in each country that practice circular economy models.
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Recycling Rate (Rr): Rr = Wr/Wt

Recycling Circularity (Rc)= Rc = Σ(Wi × CLi)/ ΣWi

Circularity Performance Index
Method-1
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Circularity Performance (Cp) = Cp = Rr × Rc



Circularity class Circularity level Treatment code Definition

C1 CL7 G01, R01 Unlimited recycling as raw material in original form

C2 CL6 R02 Multiple recycling as raw material in original form

C3 R02 Multiple recycling as raw materials in different forms
(upcycling)

C4 R02 Multiple recycling as raw materials in different forms with a
higher market value (upcycling)

Circularity Levels (CL)
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higher market value (upcycling)

C5 CL5 R03 Single recycling as additives of other products

C6 CL4 R04 Single recycling as an energy source with no potential to be
reused and a negative market value

C7 CL3 R05, R06 Single recycling returned to the biosphere with no potential
to be reused and a negative market value

C8 CL2 R07, Direct return to the biosphere without treatment and a
negative market value

C9 CL1 R08, R09, R10, R99 Single recycling as an energy source with no potential to be
reused and a negative market value

Kirchherr et al., 2017, 2023



CircularityBased Responses

Indicators India Quantity (Kg/Ltr/₹ or USD) BrazilQuantity (Kg/Ltr/₹ or USD)

Total weight of hospital waste generated 3,200,000 kg/year 4,400,000 kg/year
Weight of recycled hospital waste 450,000 kg/year 600,000 kg/year

Type of Hospital waste recycled
Paper, Plastic, Glass, Metals, 
Carton, Can Paper, Plastic, Glass, Metals

Quantity of material actually recycled and used 
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Quantity of material actually recycled and used 
(kg) 260,000 kg/year 450,000 kg/year

Total recyclable waste generated (kg) 350,000 kg/year 650,000 kg/year

Market prices of recycled and total recyclable 
waste ₹ 20 – 30 per kg ₹ 10 – 20 per kg

Annual operating cost for waste treatment 10,000,000 60,000,000

Annualised capital cost of treatment infrastructure Private Agency 80,000,000
Income Generated 360000/year NA



Circularity Performance (Cp)

Indicator India Brazil

Recycling Rate (Rr) 0.141 (14.1%) 0.136 (13.6%)

Recycling Circularity (Rc) 5.67 5.75

17

Circularity Performance (Cp) 0.80 0.78

Circularity Levels used
Paper (CL5), Plastic (CL4), Glass 

(CL7), Metals (CL7), Carton (CL4), 
Can (CL7)

Paper (CL5), Plastic (CL4), Glass 
(CL7), Metals (CL7)



Circularity in the area of Hospital waste management
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Conceptual Framework
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Sabyasachi Saha,2025



Policy Framework for implementing circular economy principles in the healthcare sector of IBSA Countries

Embed social inclusivity by integrating traditional knowledge systems with health approaches.

Ensure culturally adaptive financing and equitable transitions for the informal sector.
Inclusive and Contextual Models 

(Alternative Views)

Develop shared indicators like material circularity rate and carbon footprint per hospital.

Benchmark environmental and social inclusivity across IBSA nations.
Evidence and Impact Metrics (Real 

Metrics)

Use digital tools and data-sharing platforms to monitor healthcare waste and policy impacts.

Enable transparency across IBSA supply chains and manage EPR systems.
Digital Integration Platforms
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Enable transparency across IBSA supply chains and manage EPR systems.

Establish joint hubs to co-create, test, and scale healthcare solutions.

Implement reusable knowledge and waste-to-resource systems in real hospital settings.Innovation Hubs (Living Labs)

Link local circular initiatives with IBSA-wide frameworks.

Enhance procurement policies and shared infrastructure for scalability and resilience.
Local-Global Loops (Fractal 

Structures)

Strengthen interdisciplinary and intergovernmental cooperation.

Share technologies, regulatory models, and best practices across India, Brazil, and South Africa.
Tri-Nation Collaboration



Policy Recommendations

• Integrate CE metrics into hospital audits.

• Strengthen IBSA-level platforms for 
technology transfer.

• Involve informal sectors in formal CE 

• Harmonised CE Standards & Regulations

• Trilateral Innovation & Technology Hub

• Capacity Building & Workforce 
Development

• Digital Monitoring & Data Integration
• Involve informal sectors in formal CE 

pathways.

• Launch awareness campaigns (LiFE initiative).
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• Digital Monitoring & Data Integration

• Joint Financing Mechanisms

• Community Engagement via LiFE model

13th IBSA Trilateral Ministerial Commission Meeting The Ministers’ emphasis on stronger health systems, universal
access to medical technologies, and the reduction of socially determined diseases directly aligns with circular economy
principles in healthcare waste management..............



Conclusion

• Transitioning to CE in hospital waste management is vital for SDGs.

• IBSA cooperation offers a unique South–South opportunity.

• Circular economy can turn waste into value, reduce hazards, and create 
economic opportunities.
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