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I. INTRODUCTION

The World Health Organization (WHO) was established on April 7th, 1948 it is an

organ part of the Economic and Social Council (ECOSOC) of the United Nations. It has its

unique headquarters located in Geneva, Switzerland. It was initially organized and planned

to be a body for the proper functioning of health services in countries and political forms all

around the world. Guaranteeing the access to proper health services to the human

population. In a nutshell, The World Health Organization deals with health, disease

management and its repercussions in modern day society.

WHO as a body has been active since its establishment and has been vital in the

fight against outbreaks and public health threats. Through an array of funds, the World

Health Organization gets its financial support from its 193 member states with them

representing 51% of the total budget. The United Nations represents 16% of the budget,

private organizations and bodies represent the rest of the funding. Considering the financial

distribution in solutions is crucial to the well-being of the body, as it has helped to build a

positive reputation regarding the solution efficiency rate.

WHO’s actions are not limited to the limitation of outbreaks, but also in the

further promotion of human health and Universal Health Coverage. “Universal health

coverage means that all people have access to the health services they need, when and

where they need them, without financial hardship [...] at least half of the people in the

world do not receive the health services they need. About 100 million people are pushed

into extreme poverty each year because of out-of-pocket spending on health” (WHO,

2022).

Setting goals for specific periods of time has helped us manage the ideas and

overall functioning as a vital body. Growing in relevance each year as the world’s

population grows, WHO deals with new and diverse problems world-wide on a daily basis.

Therefore, the solutions that WHO implements adapt to the cultural, social and political

landscape blending them into the globalized world in which we live in.
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The World Health Organization has played a vital and highly relevant role in our

present health situation as a species. Some of its main achievements since its foundation

have been: eradicating smallpox, near-eradication of Polio, collaboration in the

development of an Ebola Vaccine, among many others.

Given that the WHO is constantly involved in fighting all sorts of threats to

public health, it is inevitable that medical waste is generated as part of our response

(specially those which require immediate action and generally address waste as

non-prioritary, such as disease outbreaks). About 85% of the waste produced is

non-hazardous, meaning it poses virtually no threat to human health. The remaining waste

(about 15%) can be considered hazardous, as it may be infectious, toxic or radioactive.

According to the United States Environmental Protection Agency, Medical waste can be

classified as the ‘subset of waste generated at healthcare facilities [...] that may be

contaminated by blood body fluids or potentially infectious materials’. This means waste

can vary from a tissue, to bedsheets with blood having tested positive for Ebola.

Outbreaks such as Malaria or Ebola in Africa, or the worldwide COVID-19

pandemic, has put this topic to the table, as it is more important than ever to dispose of this

waste in a safe (medic and infectiously speaking) as well as an environmentally focused

manner. The consequences of a poorly managed medical waste can lead to the release of

pollutants to the environment such as dioxins and furans, whose impacts are similar to

those of herbicides. To put this into perspective, around 200,000 people pass away from

herbicide-related poisoning each year.

“Of the total amount of waste generated by health-care activities, about 85% is

general, non-hazardous waste comparable to domestic waste. The remaining 15% is

considered hazardous material that may be infectious, chemical or radioactive.” (WHO,

2018), not surprisingly there is a large diversity within this problem, not only in countries

affected by it. But the problem itself is diverse as well, its different biological capabilities

that can be developed within health care facilities within our nations. This causes a need for

more accurate, analyzed and deeply scientifically investigated solutions coming from the

delegations.
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Medical waste is also a major source of microorganisms, which if not managed

properly, can lead to the infection of risk groups as well as healthcare workers being

exposed constantly to this waste. Local Waste disposal regulations are also to be taken into

account, as legal consequences can be faced resulting from improper waste management.

The proper medical waste disposal is a serious and urgent topic that needs

solutions not only in the medical perspective, but in the environmental and legal sides as

well, as its ramifications will likely see an immediate effect (positive or negative) on the

current panorama.

II. HISTORICAL CONTEXT

Ever since humanity has existed, waste residuals have been part of us, and up

until the last century, there wasn’t much of a problem. With our population being

immensely smaller than today, the amount of waste that humankind produces today is

considerably smaller than in the past years.Landfills have been the go-to option for the

disposal of all kinds of waste since humanity started disposing of it. It is in 3,000B.C that

the first landfill was created in the Greek island of Crete. It consisted of a series of holes

where Ancient Greeks would dump all sorts of waste, from everyday life trash to

equipment used during wars. This landfill was the first of its kind, and with it The Ancient

Greeks became one of the first civilizations to have a waste management system.

As human kind continued to evolve, so did our waste disposal. Similar to what

alchemists tried to do with gold, in 2,000B.C in China, new methods were tried to be used

to manage waste, including the few medical waste of the time (needles, blood tissues). The

result was a series of composts which they later tried to convert into bronze. However this

naturally didn’t work out for them, but it is one of the first attempts of trying to convert

waste into usable components.

Another prime example of waste disposal regulations across the years happened in

500 BC in Athens. Officials developed a law which required garbage and waste to be

dumped into landfills at least one mile away from the city, in order to “protect its beauty
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and prevent illness” [Commercial Zone, 2022]. In the XIV century, in the midst of the

Black Death, governments across Europe developed laws in order to prevent waste which

could be infected with the bubonic plague to end up in contact with healthy people. The

English Parliament totally banned the dumping of waste in public highways.

In the United States, Benjamin Franklin proposed the idea to dig pits to store all

kinds of waste, while the British Parliament gave the government total control over waste

management and disposal. During the XX century, officials began to realize the importance

of proper waste management, and several legislations across the world started to implement

Waste Regulations. However the proper disposal of medical waste has only come to the

table in recent years.

Landfills have been the main option to dispose of this waste, as they are the

cheapest and most “efficient” way of managing this waste. In mid-00’s, healthcare facilities

and institutions realized the lack of proper training and education of proper waste

management in their own facilities.

In 2010, hazardous injections were the main cause for over 30,000 new cases of

HIV, almost 2 million hepatitis B infections, and over 300,000 hepatitis C infections.

Burning medical waste, as with waste as a whole, is one of the most common ways of

getting rid of it. However studies over the past years, have shown that the byproducts of

burning this waste (similar to herbicides), have already taken a toll in the population, with

up to 1,000,000 people dying annually of rubbish dumped or burnt near their households.

In 2015, a WHO/UNICEF assessment found that almost 60% of researched

facilities from 24 countries had proper and efficient systems for waste management. These

countries however, were developed countries, which means medical waste management

in developing countries has not been taken into account, nor by institutions such as

the WHO or the media in general. “Significant change at all levels, from the global to the

hospital floor, in how we manage the healthcare waste stream, is a basic requirement of

climate-smart health care systems” (WHO, 2022).
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III. CURRENT SITUATION

It is estimated that over 2 million health care workers are exposed to the dangers of

poor waste management. In the context of the COVID-19 pandemic, and an inefficient and

saturated medical system, medical waste management is more important than ever.

Focusing specifically on the pandemic, the waste that has been generated ranges from PPE

(Personal protective equipment) to materials that have been used to intervene or have been

in contact with positive COVID-19 patients. Since the first outbreaks were detected, the

first intention from local and federal governments, as well as international agencies such as

the WHO, was to make PPE as available as possible to the general public. This however,

meant that the disposal of it was left as second in priority.

Globally, 3 out of 10 facilities lack systems to segregate waste, while in

development countries, the number can rise up to ⅓ of all healthcare facilities. “Today, 30

percent of healthcare facilities (60 per cent in the least developed countries) are not

equipped to handle existing waste loads, let alone the additional waste.” (UN, 2022), It’s

been considerably analyzed by the World Health Organization that many health care

facilities worldwide are not prepared to face waste. Since the COVID-19 outbreak started,

about 300,000,000 have tested positive, from which a great majority of them, had to be

taken care of to a different extent. Each carer would likely use their PPE, and most of the

patients had used PPE at some point before contracting the virus. Just between positive

cases and COVID-19 carers, we have over 600,000,000 PPE equipment which is likely

infected.

It is not just the PPE though. With COVID Restrictions worldwide, screening

possible cases has been a priority for a lot of countries. Tests are the way-to-go to screen

and prevent further propagation of the virus. According to Our World in Data, USA and

India alone, have performed about 900,000,000 tests each, which adds up to almost

2,000,000,000 (Two billion) tests. Another variable which has arisen due to COVID-19

related solutions are vaccines. Our World in Data estimates about 11,000,000,000 (Eleven

Billion) doses have been administered worldwide. However these doses must have come in

some sort of package, which is not reusable due to the nature of the vaccine itself. Most of
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these doses have been administered in developed countries, with developing countries

barely able to get enough doses for their rising populations.

Public use of PPE due to local health regulations, have further increased the scale

of the problem. It is estimated that as of 2020, 3.4 billion single use masks were discarded

daily. Supposing this rhythm continued during 2021, 1.2 trillion single use masks were

discarded during the whole year worldwide.World Bank estimates however, believe that by

2050, 3.4 billion tons of medical waste will be produced ( a 70% increase compared to the

present).

Furthermore, healthcare facilities are not the only ones affected by the lack of

infrastructure for the proper disposal of medical waste. An UNDP (United Nations

Development Programme) study performed in 5 major Asian cities, revealed that

COVID-19 increased by 10 times the regular exposure to hazardous medical waste. It is

estimated that medical waste accounts for over 3.3 billion dollars in its disposal, transfer

and management, worldwide.

Moreover, there is yet another variable which needs to be taken into

consideration when disposing of medical waste today, and that is legal amendments inside

each respective nation. In the US, transportation of Ebola Waste (classified as category A)

requires a DOT (Department of Transportation) permit, unless it has been previously

sterilized or incinerated.

Currently, there are low combustion incinerators taking on most of the waste

being produced in economically capable nations. And countries with less financial and

geographical capabilities to do this, are implementing burial pits. As this paper has

explained, an improper management of waste can lead to exposure to harmful chemicals,

resulting in heavy spikes on mortality rates across nations, the most notable example being

that deaths due to exposure to harmful chemicals rose to 29% between 2016 and 2019,

according to a WHO study). Such studies have also revealed that there is a considerable

high amount of lack of training and incompetence from health care workers when disposing

of waste. Leading to improper waste management, resulting in chemical releases, and a

vicious cycle is formed.
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As of today, Hospitals and medical facilities around the world (mostly developed

countries) have 3 main ways to dispose of medical waste. Autoclaving is one of these.

Autoclaving can be defined as steam sterilization within a pressurized chamber. It is

estimated that Autoclaving accounts for 92% of biohazard waste disposal in medical

facilities worldwide. Thermal and Microwave systems are also being used to deal with

waste, however the costly nature of these systems make it much less available to the

majority of health facilities across the globe. Through thermal sterilization, pathogens and

other microorganisms can be almost completely sterilized, having one of the highest

effectiveness among sterilization methods. Chemical treatment disinfection is another

method being used in medical facilities worldwide. Waste is being sterilized through the

use of sodium hypochlorite, which aims to destroy the biohazard threats waste can dispose

of.

IV. UN ACTIONS

The United Nations has developed and expanded several acts and proposals

around the world quickly after the surge of the pandemic. However, neither the UN, WHO,

UNEP or any body has been able to organize and prepare a globalized, resilient, long term

and most importantly effective solution or group of solutions if it is required.

WHO has also started to implement and encourage principal guidelines to health

care sectors but public and private all around the world. From March 2020 to May 2022,

over 300,000,000 million cases have been reported to be positive worldwide. The resources

required to financially acknowledge and support this issue are also required for us to

prioritize it, and put waste management aside for the moment, but now it is of highly

importance to attend to it, as its quantity has doubled since the pandemic started.

“Health-care waste contains potentially harmful microorganisms that can infect

hospital patients, health workers and the general public. Other potential hazards may

include drug-resistant microorganisms which spread from health facilities into the

environment.” (WHO, 2018), The World Health Organization finds a high importance in
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prioritizing human lives that may be affected by this issue in the future, or are being

affected by this issue in the present.

The United Nations has been guiding local communities and small local

authorities. By organizing and helping them manage their waste and to find solutions

adjusted to their needs, WHO is able to get a better idea on which solutions which work to

a specific problem can be implemented into totally different scenarios. We continue to

believe that this is one of the many efficient ways to target and focus on the problematic.

Although, we can not be fully satisfied with our past actions to battle this topic, since we

still require much more efficient actions to make the necessary change. “For WHO, the

health crisis also offers an opportunity to develop strong national policies and regulations,

change behaviors, and increase budgets.” (UN, 2022),

It is important to note that it was only until the last decade when biohazard waste

disposal started to become a relevant topic in today’s societies. Much of the UN’s work has

been on gathering as much data in order to come up with a meaningful solution as soon as

possible, especially with the effects COVID-19 has left in our society.

V. POSSIBLE SOLUTIONS

The United Nations is expressing concern towards this growing problem, and its both

short-term and long-term effects on society itself, and the devastating toll it is taking on our

planet. The possible solutions that are required must contain relevancy to the topic,

accuracy, information based on proven events and an open-minded aspect. In order for the

committee to support solutions, it is greatly recommended to support your solutions, ideas

and contributions in a professional and educated manner.

01. Implement awareness campaigns should be implemented to promote a responsible

use of PPE. These awareness campaigns should have a target to reduce the

unnecessary and excessive use of PPE. For example, gloves are often overused and

misused as PPE, and constitute the greatest proportion of PPE waste worldwide.
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Substituting gloves for proper hand hygiene, should see a dramatic decrease in PPE

waste.

a. Smaller and more sustainable packaging of PPE also needs to be developed,

as this would solve two problems at once. First of all, less packaging means

less unnecessary volume of waste to be taken care of. Such packages when

thrown away will start a process called off-gassing, in which substances

trapped inside the polymers of these packages will be released into the

environment, leading to widespread health consequences. More sustainable

packaging also means that the toll our COVID-19 response is taking on the

environment would be reduced.

02. Establish reverse logistics infrastructure worldwide. Just as logistics transports

goods from a Point A to a Point B, reverse logistics applies these same supply

chains but the other way around (generally used for recycling of materials). By

using the same supply chains and routes used to distribute healthcare equipment to

medical facilities, we as an international community could reverse these routes to

transport the waste from medical facilities directly to a treatment centre.

a. Advising nations to heavily invest in proper treatment centres, massive

investment and collaboration between public and private entities is needed to

have the facilities to treat medical waste in a safe and

environmentally-friendly way. Burning waste should be immediately

discarded as an alternative to disposing waste, and as a short term solution,

nations should look for places to store waste safe from the general public.

b. It is important to highlight that a problem of such magnitude as the global

waste disposal crisis that is being lived through, requires innovative and

effective solutions, which can be implemented across all countries with

different socioeconomic, demographic and development status.

10



03. Decreasing the usage of health equipment that requires to be trashed, by finding

different options to reaching and solving health-related problems within facilities,

can be a solution we can take into consideration after discussing possible reach and

management solutions to solve this problem in an empathic to the present systems

manner.

04. Incrementing healthcare presence in communities, schools, universities, public

spaces, etc. Such actions can lead to a better informed population, making it

healthier and safer. Leading to a decrease in health system daily requirements and as

a result decreasing the amount of medical waste produced by facilities worldwide.

VI. COUNTRIES INVOLVED

1. United States

The United States Of America is one of the countries producing the most HCW at

the moment, with more than 6 million tons of waste produced by the health sector of

the country each year. In the next few years that number may more than triple. One

of the most experienced nations in the matter, it is one of the few nations in the

world which has implemented a Medical Waste disposal nationwide program, the

MWTA (Medical Waste Tracking Act). This is of relevant importance to our

problems, since it provides us with an opportunity to observe, explore and analyze

different approaches taken by countries with different contexts and possibilities. The

United States can be considered a major country when it comes to health care in

general, this due to its vast diversity in systems that attend health-care country-wide.

2. India

India produces over 1,000 tons of medical waste every day, making almost 400,000

tons of medical waste, and billions lost economically due to it. India, although it
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does not have the capabilities to produce more waste than the United States in the

present, It is increasing at the fastest rate in the world currently, and is expected to

triple in the next decade or two. This committee believes India is an important

country to take into consideration since we need to closely analyze countries with a

fastly increasing rate of population growth, which requires the government to

implement new and more efficient health care services to its population.

3. People’s Republic Of China:

Prior to the COVID-19 pandemic, it was estimated that China generated an

estimated 650,000 tons of medical waste, with the growth of this amount estimated

at 22% on an annual basis. A WWF study, found out that up to 50 tons of hazardous

medical waste were being produced. Gathering objective data from China’s current

state is a challenge, since the nation’s data approach to the COVID-19 pandemic has

been to say the least, secretive. This committee believes that China is a very

important country when considering its contrast in the international community in

terms of population, systems and overall management. China not only has

impressed the international community several times during times of heavy health

care needs nation-wide, but it has also kept a positive and respected reputation

among its citizens when it comes to healthcare.

4. Canada

An estimated 700 kg of waste / person is produced in Canada each year, making it

one of the largest waste per capita entities in the world. Around 1% of this waste is

considered biohazardous. Up to 30 million tonnes of waste are generated around the

country each year. Few significant studies have been conducted regarding the

impact of medical waste since 2004, yet it is one of the strongest nations in terms of

waste management worldwide. Although, Canada may not have a specific general
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issue that is connected with the committee’s problematic. It is a highly experienced

nation regarding waste management.

5. Brazil

The Federative Republic Of Brazil is the biggest country in South America in terms

of population, territory, natural resources, etc. Also having one of the most used

public health care systems in South America. “The results about management

aspects indicate that practices in most healthcare facilities do not comply with the

principles stated in Brazilian legislation.” (NCBI, N/D), Although it is a massive

health care system, it lacks efficiency and proper functioning with the correct safety

standards as described by authorities and citizens themselves. 6.7% Of presented

waste from Brazil was found to be potentially dangerous due to chemical

components coming from health care facilities.

In the most part, the Brazilian government has been using landfills and

dumps to deal with general waste, considered incinerators yet declined due to the

high costs of it. It’s been proved that landfills are not properly taken care of,

especially in poorer areas, only worsening their condition.

6. France

7. Spain

8. United Kingdom Of Great Britain and Northern Ireland

9. Brazil

10. Italy

11. Germany

12. South Korea
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13. Algeria

14. Indonesia

15. Malaysia

16. Mexico

17. Ethiopia

18. Nigeria

19. Turkey

20. Bangladesh

21. Philippines

22. Russian Federation

23. Islamic Republic of Iran

24. Turkey

25. Egypt

26. Saudi Arabia

27. Netherlands

28. Sudan

29. Morocco

30. Tunisia
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