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1.Description of the Issue  

1.1 History of the Issue  

With the rapid expansion of global healthcare systems and pharmaceutical manufacturing, the 

generation of pharmaceutical waste has emerged as a critical public health and 

environmental concern. Pharmaceutical waste refers to unused, expired, contaminated, or 

residual medicinal products and by-products generated throughout the lifecycle of 

pharmaceuticals—from production and distribution to consumption and disposal. Improper 

management of such waste poses risks to human health, ecosystems, and the integrity of 

healthcare systems, making it an issue of increasing relevance to the World Health 

Organization (WHO) and the United Nations as a whole.¹ 

Pharmaceutical waste management is closely linked to several United Nations priorities, 

including Sustainable Development Goal (SDG) 3: Good Health and Well-Being, SDG 6: 

Clean Water and Sanitation, and SDG 12: Responsible Consumption and Production.² When 

pharmaceutical waste is inadequately treated or disposed of, active pharmaceutical 

ingredients (APIs) may enter water systems and soil, where they persist due to their 

chemical stability and biological activity. This environmental contamination has been 

associated with ecological toxicity, endocrine disruption in wildlife, and increased risks of 

antimicrobial resistance (AMR), 

which the WHO has identified as one 

of the top global health threats.³ 

Historically, pharmaceutical 

waste was treated as a minor 

component of healthcare waste and 

was often disposed of through 

landfilling, open burning, or 

discharge into sewage systems. Prior to the late 20th century, limited regulatory attention was 

given to pharmaceutical residues due to lower medicine consumption rates and less intensive 

industrial drug production.⁶ However, the post–World War II expansion of healthcare access 

and the globalization of pharmaceutical markets led to a significant increase in both 

healthcare- and industry-generated pharmaceutical waste. 

By the 1980s and 1990s, scientific studies began detecting pharmaceutical residues in surface 

water, groundwater, and drinking water supplies. These findings prompted growing concern 

among international organizations. In 1999, the WHO published its first comprehensive 

guidelines on the Safe Management of Wastes from Health-Care Activities, formally 



recognizing pharmaceutical waste as a distinct hazard requiring specialized handling and 

disposal methods.⁴ Updated editions of these guidelines further emphasized proper 

segregation, high-temperature incineration, and environmentally sound treatment options, 

particularly for cytotoxic and antimicrobial drugs.⁷ 

The nature of pharmaceutical waste management varies substantially between regions. 

High-income countries often rely on advanced incineration facilities, regulated take-back 

programs, and strict waste segregation protocols. In contrast, many low- and middle-income 

countries lack adequate infrastructure, resulting in practices such as open dumping or 

uncontrolled burning.⁸ Industrial pharmaceutical waste has become an additional concern, 

particularly in countries hosting large-scale manufacturing facilities, where untreated or 

poorly treated effluents have been linked to exceptionally high concentrations of APIs in 

nearby water bodies.⁹ 

The effects of mismanaged pharmaceutical waste are multifaceted. Environmentally, it 

contributes to biodiversity loss and contamination of aquatic ecosystems. From a public 

health perspective, it increases the risk of accidental poisoning, disrupts hormonal systems, 

and accelerates the development of AMR. Economically, these consequences impose long-

term burdens on healthcare systems by increasing treatment costs and reducing the 

effectiveness of existing medicines.³  

1.2 Recent Development 

In recent years, pharmaceutical waste management has gained heightened international 

attention due to rising global medicine consumption, expanded pharmaceutical manufacturing 

in emerging economies, and increasing awareness of antimicrobial resistance. The COVID-

19 pandemic further intensified this issue, generating unprecedented quantities of expired 

medicines, vaccine vials, diagnostic kits, and chemical waste, many of which overwhelmed 

existing waste management systems.¹⁰  

A major recent development has been the expanded involvement of new countries in 

pharmaceutical production. Nations such as India and China have become central suppliers of 

generic medicines, while several African and Southeast Asian countries have expanded 

domestic manufacturing capacity. While this has improved access to essential medicines, it 

has also raised concerns about industrial pharmaceutical effluent management and 

transboundary environmental pollution.¹¹ 

Furthermore, the WHO and partner organizations have increasingly emphasized the link 

between pharmaceutical waste and the global AMR crisis. Environmental exposure to sub-

therapeutic concentrations of antibiotics is now recognized as a key driver of resistance 

development, prompting calls for stricter controls on pharmaceutical discharges and waste 

treatment standards.³ 

New circumstances have also emerged through policy innovation and technological 

development. Several countries have implemented medicine take-back programs, extended 

producer responsibility (EPR) frameworks, and green pharmacy initiatives aimed at reducing 

pharmaceutical waste at the source. Advances in wastewater treatment technologies—such 

as advanced oxidation processes and membrane filtration—have demonstrated effectiveness 

in removing pharmaceutical residues, though high costs and technical complexity limit their 

adoption in resource-constrained settings.⁹ 

As a result, the topic has evolved from a narrow focus on disposal to a broader emphasis on 

lifecycle-based management, international cooperation, and prevention strategies. The WHO 



increasingly frames pharmaceutical waste management as an integral component of health 

system strengthening and global health security, rather than solely an environmental 

concern.¹² 

 

Key Terms  

Pharmaceutical waste - Waste containing medicinal products, including expired drugs, 

unused medications, contaminated packaging, and production residues.⁴ 

Active Pharmaceutical Ingredients (APIs) - Biologically active components of medicines 

that can remain environmentally persistent if not properly removed during waste treatment.⁵ 

Healthcare waste - Waste generated by healthcare activities, including infectious, chemical, 

and pharmaceutical waste.⁴ 

Industrial pharmaceutical waste - Waste produced during pharmaceutical manufacturing, 

formulation, and packaging processes.  

Antimicrobial resistance (AMR) - The ability of microorganisms to resist antimicrobial 

treatments, exacerbated by environmental exposure to antimicrobial residues.³ 

 

2.Emphsis of the Discourse  

2.1 Right Wing Approach  

Conservative or right-leaning policymakers tend to prioritize economic efficiency, limited 

government intervention, market-driven solutions, and national sovereignty when addressing 

pharmaceutical waste management. From this perspective, pharmaceutical production and 

healthcare delivery are viewed as essential economic sectors that should not be overburdened 

by extensive international regulations or costly compliance requirements.13 

Traditionalist policymakers often argue that excessive regulation of pharmaceutical waste—

particularly in the industrial sector—may increase production costs, disrupt global medicine 

supply chains, and reduce access to affordable drugs. This concern is especially pronounced 

in countries that host large pharmaceutical manufacturing hubs or rely heavily on private-

sector healthcare systems. Conservatives therefore tend to favor voluntary industry standards, 

public–private partnerships, and technological innovation rather than binding international 

mandates.14 

The benefits of a conservative approach include preserving pharmaceutical innovation, 

maintaining competitive drug pricing, and encouraging efficiency through market incentives. 

Industry-led waste reduction initiatives and investment in cleaner production technologies 

can emerge organically when supported by tax incentives or deregulation.15 

However, the costs of this approach are significant. Reliance on voluntary compliance may 

result in inconsistent enforcement, particularly in regions with weaker governance. 

Furthermore, insufficient oversight of pharmaceutical effluents has been linked to 

environmental contamination and the acceleration of antimicrobial resistance, undermining 

long-term public health outcomes.1 Critics argue that market-based approaches alone are 

insufficient to address a problem with transboundary and public-good characteristics. 

 



2.2 Left Wing Approach  

Liberal or left-leaning policymakers approach pharmaceutical waste management through 

the lens of public health protection, environmental justice, and international cooperation. 

Progressive policymakers often view pharmaceutical waste as a collective risk that requires 

strong regulatory frameworks and multilateral coordination. From this perspective, healthcare 

and environmental protection are considered state responsibilities that justify government 

intervention.16  

Left-wing approaches typically support binding regulations on pharmaceutical disposal, 

extended producer responsibility (EPR), mandatory take-back programs, and stricter controls 

on industrial effluents. These measures aim to hold pharmaceutical manufacturers 

accountable for the full lifecycle of their products, including post-consumption waste.17 

Progressives also emphasize the disproportionate impact of pharmaceutical pollution on low-

income communities and developing countries, framing the issue as one of global equity. 

The benefits of a liberal approach include stronger environmental safeguards, reduced 

pharmaceutical residues in water systems, and a more coordinated global response to 

antimicrobial resistance. Regulatory oversight can also strengthen public trust in healthcare 

systems and pharmaceutical governance.1 

Nevertheless, this approach carries notable costs. Stricter regulations may increase production 

expenses, potentially raising drug prices or discouraging pharmaceutical investment in certain 

regions. Developing countries, in particular, may struggle to implement complex regulatory 

systems without substantial financial and technical assistance.8 As a result, critics caution that 

overly rigid frameworks may unintentionally reduce access to essential medicines. 

2.3 Stance of intergovernmental organizations 

Intergovernmental organizations (IGOs) play a central role in shaping the global response to 

pharmaceutical waste management. The World Health Organization (WHO) is the most 

pertinent body, framing pharmaceutical waste as both a health systems issue and an 

environmental health risk. The WHO emphasizes safe segregation, treatment, and disposal of 

pharmaceutical waste, particularly in healthcare settings, while linking improper waste 

management to antimicrobial resistance and health system fragility.1 

Other relevant IGOs include the United Nations Environment Programme (UNEP), which 

focuses on the environmental impacts of pharmaceutical residues, and the World Bank, which 

provides financing and technical assistance for healthcare waste infrastructure in low- and 

middle-income countries.18 The Basel Convention, while not health-specific, is also relevant 

due to its governance of hazardous waste movement across borders. 

Countries with significant pharmaceutical manufacturing capacity—such as India, China, 

Germany, Switzerland, and the United States—hold substantial influence within these 

organizations, as they possess both economic interests and technical expertise. At the same 

time, countries with limited waste management infrastructure often advocate within IGOs for 

capacity-building, financial support, and technology transfer.8 

 

2.4 Stance of developed countries 

Developed countries generally approach pharmaceutical waste management from a position 

of regulatory capacity and technological advantage. Many high-income countries have 

already implemented advanced healthcare waste segregation systems, pharmaceutical take-



back programs, and high-temperature incineration facilities.19 Countries such as Germany, 

Sweden, Japan, and Canada emphasize environmental sustainability and compliance with 

international best practices. 

The primary motives of developed countries include protecting public health, maintaining 

environmental quality, and demonstrating leadership in global health governance. Many of 

these states also seek to prevent pharmaceutical pollution from undermining progress against 

antimicrobial resistance domestically.1 

However, developed countries are not entirely aligned. While some advocate for stricter 

global standards, others—particularly those with strong pharmaceutical industries—remain 

cautious about regulations that could disadvantage domestic manufacturers or reduce global 

competitiveness. The United States, for example, often favors voluntary guidelines and 

industry-led initiatives over binding international commitments.15 

As a result, developed countries pursue differing aims: some prioritize environmental 

leadership and precautionary regulation, while others emphasize innovation, economic 

flexibility, and national regulatory autonomy. 

2.5 stance of developing countries  

Developing countries approach pharmaceutical waste management from a position shaped 

by resource constraints, expanding healthcare access, and growing participation in global 

pharmaceutical supply chains. For many low- and middle-income countries (LMICs), the 

primary health priority remains improving access to essential medicines rather than 

regulating post-consumption waste. As a result, pharmaceutical waste management is often 

viewed as a secondary concern despite its long-term public health and environmental 

consequences.8 

Several developing countries are deeply involved in this issue due to their dual roles as 

medicine consumers and pharmaceutical manufacturers. Countries such as India, China, 

Bangladesh, Kenya, Nigeria, and Vietnam have rapidly expanded pharmaceutical production 

capacity, particularly in the generic medicines sector.20 While this has improved affordability 

and availability of medicines domestically and globally, it has also increased the volume of 

industrial pharmaceutical waste and effluent generated within their borders. In many cases, 

waste treatment infrastructure has not expanded at the same pace as production.18 

The motives of developing countries are largely pragmatic. Governments seek to balance 

public health needs, economic growth, and environmental protection while operating under 

limited fiscal and technical capacity. Pharmaceutical manufacturing provides employment, 

foreign investment, and export revenue, making policymakers cautious about regulations that 

could discourage industry growth or relocation.21 At the same time, developing countries are 

increasingly aware that poor pharmaceutical waste management contributes to water 

contamination, antimicrobial resistance, and long-term healthcare costs, which 

disproportionately burden already strained health systems.3 

Developing countries are not fully aligned in their approaches to pharmaceutical waste 

management. Some middle-income countries with stronger regulatory capacity, such as India 

and Brazil, have begun introducing stricter effluent standards, take-back programs, and 

national healthcare waste guidelines.18 Others, particularly low-income or conflict-affected 

states, continue to rely on informal disposal practices due to limited infrastructure, 

governance challenges, or competing development priorities.8 This divergence creates uneven 

implementation of international guidance across regions. 



The aims of developing countries therefore vary. Some prioritize capacity-building, 

technology transfer, and financial assistance from international organizations to improve 

waste management systems. Others emphasize the need for policy flexibility, arguing that 

uniform global standards may unfairly penalize countries still in earlier stages of industrial 

and healthcare development.21 Many developing states advocate within WHO and UN forums 

for shared responsibility, asserting that pharmaceutical waste generated through global 

supply chains should not be managed solely at the expense of producer countries. 

Tensions often arise between the interests of developing and developed countries. While 

developed countries may push for stricter environmental and pharmaceutical waste 

regulations, developing countries frequently argue that such measures increase production 

costs and risk limiting access to affordable medicines.20 Developing states also highlight the 

historical role of developed countries in driving global pharmaceutical consumption and 

stress that environmental responsibility should be accompanied by financial support, 

regulatory guidance, and equitable burden-sharing.22 

Overall, developing countries tend to support international cooperation and non-binding 

frameworks that allow gradual implementation, capacity development, and national 

adaptation. Their stance emphasizes the need to address pharmaceutical waste management 

in a manner that does not compromise economic development or access to essential 

healthcare, while still contributing to global public health and environmental protection 

goals.3 

 

3.Possible Solutions  

3.1 In Favor for Developed Countries 

Developed countries generally support solutions that emphasize regulatory oversight, 

technological innovation, and lifecycle accountability. These states often possess advanced 

waste treatment infrastructure, strong regulatory institutions, and well-established 

pharmaceutical industries, enabling them to pursue more comprehensive waste management 

frameworks. 

One widely supported solution among developed countries is the expansion of extended 

producer responsibility (EPR) schemes. Under EPR models, pharmaceutical manufacturers 

are held responsible for the collection, treatment, and disposal of unused or expired 

medicines.23 This approach aligns with developed countries’ motives of environmental 

protection and public accountability while shifting part of the financial burden from 

governments to private industry. The benefit of EPR lies in incentivizing waste reduction at 

the design stage; however, it can increase production costs and may face resistance from 

pharmaceutical companies concerned about reduced competitiveness.20 

Another favored solution is the implementation of nationwide pharmaceutical take-back 

programs, often operated through pharmacies or local governments. Countries such as 

Sweden, Germany, and Canada have demonstrated that take-back schemes can significantly 

reduce improper household disposal of medicines.24 These programs are relatively effective 

in high-income settings where public awareness and infrastructure already exist. However, 

their global scalability is limited, as they require sustained funding, public participation, and 

secure disposal facilities. 

Developed countries also support advanced wastewater treatment technologies, including 

membrane filtration and advanced oxidation processes, to remove pharmaceutical residues 



from hospital and industrial effluents.18 While these technologies are effective, their high 

capital and maintenance costs make them impractical for many developing regions. As a 

result, critics argue that such solutions risk widening the gap between countries with and 

without access to advanced treatment infrastructure. 

Overall, solutions favored by developed countries are pragmatic within high-income contexts 

but often rely on financial capacity, technological expertise, and regulatory enforcement that 

are not universally available. As such, their global implementation would likely require 

adaptation, technical assistance, and international funding mechanisms. 

3.2 In Favor for Developing Countries  

Developing countries tend to support solutions that emphasize capacity-building, gradual 

implementation, and international support, reflecting their economic constraints and 

development priorities. Rather than adopting highly technical or capital-intensive systems, 

these states often advocate for incremental improvements that strengthen existing healthcare 

waste management frameworks. 

One commonly supported solution is the integration of pharmaceutical waste into broader 

healthcare waste management systems, rather than creating separate, specialized 

infrastructures.1 This approach allows developing countries to improve pharmaceutical 

waste handling through enhanced segregation, basic treatment, and safer disposal practices 

without excessive financial burden. The benefit of this strategy is its affordability and 

feasibility; however, it may be less effective in addressing industrial pharmaceutical effluents. 

Developing countries also emphasize the importance of international financial and technical 

assistance, particularly through the WHO, World Bank, and UN Environment Programme.8 

Capacity-building initiatives—such as training healthcare workers, developing national 

guidelines, and improving regulatory monitoring—are viewed as essential precursors to 

stricter waste controls. While these measures are pragmatic, their success depends heavily on 

sustained donor engagement and domestic political commitment. 

Another solution supported by developing states is the adoption of non-binding international 

guidelines rather than legally binding regulations. This allows governments to tailor policies 

to national contexts and avoid economic disruption to pharmaceutical manufacturing 

sectors.25 Developing countries argue that premature enforcement of strict standards could 

increase medicine prices or discourage foreign investment, undermining access to essential 

drugs. 

In terms of industrial waste, many developing countries advocate for shared responsibility 

across global supply chains, asserting that pharmaceutical companies headquartered in 

developed countries should contribute financially or technologically to waste treatment in 

producer countries.26 While this approach promotes equity, it remains politically sensitive and 

has yet to be formalized in most international agreements. 

 

4. Keep in Mind the Following  

When researching and debating pharmaceutical waste management, you should remain 

aware that this topic sits at the intersection of public health, environmental protection, 

economic development, and healthcare access. While pharmaceutical waste is often 

discussed alongside broader environmental issues, the committee’s focus must remain on 

health-related impacts and feasible health-system solutions, consistent with the mandate of 



the World Health Organization. You should also recognize that disparities in infrastructure, 

regulatory capacity, and economic resources significantly shape national positions. 

Overgeneralizing solutions or assuming uniform state capacity risks oversimplifying the 

debate and undermining constructive policy discussion. Some questions to guide you through 

your research are the following:  

1. How does your country currently define and regulate pharmaceutical waste 

within its healthcare system, and how effective are these measures in practice? 

2. What role does pharmaceutical manufacturing play in your country’s 

economy, and how does this influence its willingness to regulate industrial 

pharmaceutical waste? 

3. To what extent does your country prioritize pharmaceutical waste 

management compared to other public health challenges, such as access to 

medicines or infectious disease control? 

4. How does your country balance environmental protection with the need to 

maintain affordable and accessible medicines for its population? 

5. Does your country support binding international regulations on 

pharmaceutical waste, or does it favor voluntary guidelines and national 

discretion? Why? 

6. What responsibilities, if any, should pharmaceutical manufacturers bear for 

waste generated throughout the lifecycle of their products, including post-

consumption disposal? 

7. How does your country view the link between pharmaceutical waste 

mismanagement and antimicrobial resistance, and how does this shape its 

policy priorities? 

8. In what ways can international cooperation—such as funding, technology 

transfer, or shared standards—support pharmaceutical waste management 

without infringing on national sovereignty? 

5.Evaluation  

Pharmaceutical waste management has gained increasing attention in recent years as its 

impacts on public health and environmental sustainability become more evident. Rising 

concerns surrounding improper disposal, pharmaceutical pollution, and antimicrobial 

resistance have highlighted the need for coordinated national and international responses. 

While this issue presents challenges for all countries, it is particularly pressing for developing 

nations that face limited waste management infrastructure alongside expanding healthcare 

systems and pharmaceutical production. 

Balancing environmental protection, public health priorities, and access to essential 

medicines remains a complex task. Addressing pharmaceutical waste will require innovative, 

flexible, and cooperative approaches that account for differing national capacities and 

development levels. You are encouraged to think beyond existing frameworks and work 

toward realistic, health-centered solutions that reflect both national interests and global 

responsibility. 
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