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1. Letter from the Secretary-General 
  

Dear Participants, 
 
It is I, Recep Eren Durgut, a senior student at Bogazici University Industrial 
Engineering Department. As the Secretary-General, I would like to welcome 
you all to the 6th official session of BoğaziçiMUN. 
For February, our academic and organizational team have been working for 
almost a year now. I would like to thank Deputy Secretaries-General Kaan 
Akkas and Kaan Oztoprak for their efforts in the journey. And a big 
appreciation to Oyku Efendi and Kaan Berker for their efforts and 
cooperation during the process.  
 
From the point the journey of BogaziciMUN started, it’s been years of hard 
work and sacrifices to achieve the best conference to satisfy your demands 
and needs. Years of tears, generations, and conflicts have now grown up for 
the year 2024. By the experience we had gained from the previous versions 
every year, our capabilities have become the finest version of the 
BogaziciMUN history. 
Every year, you, our participants develop a better global perspective, a better 
understanding of politics, and a sweet and sometimes bitter taste of global 
interactions. The year 2024 will welcome us with new agendas for future 
discussions and negotiations. As the Secretary General of BoğaziçiMUN, you 
have my full trust and support to address these agendas. 
BogaziciMUN is a place where you can find love, lifelong friendships, and 
chosen siblings. Months of hard work are just for you to be able to 
experience the best and find the ones that can change your life. 
BogaziciMUN has been ‘Bridging the Gap’ for years and with the new 
version of it, the gap, and the way we bridge will be different and unique. 
 
In every story, there has always been a point where the heroes have to say 
goodbye. I would like to thank the heroes of the BogaziciMUN who are 
retired, but their legacy and vision will always be remembered. 
Last but not least, 
 
Welcome to the BogaziciMUN’24, where we are “Bridging the Gap”. 
 
Recep Eren Durgut 
The Secretary-General of Boğaziçi MUN 2024 
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2. Letter from the Committee Board 
 

Distinguished participants, 
 
We extend our warmest welcome to all of you in our committee, the UNDP. 
Eylül Su Karaman and Reysi Kurtaran are privileged to represent you, 
pursuing studies in Economics at Istanbul Technical University and 
Sociology & Psychology at Bahçeşehir University, respectively. Serving as 
your committee board members is a source of immense pride for us. 
 
As delegates representing nations within the UN, you find yourselves at the 
epicenter of pivotal decision-making processes. Your role is substantial as 
you not only represent your country but also endeavor to address the 
world's most pressing issues. These challenges necessitate collaboration, 
adept debating skills, and efficient policy-making capabilities.  
 
Delve into the comprehensive information provided in this study guide, 
engage in dynamic discussions with fellow delegates, and refine your skills 
in negotiation, consensus-building, and persuasive argumentation. 
 
Throughout this exhilarating journey, the Chairboard is here to offer support 
and guidance. We encourage you to approach the agenda items with 
enthusiasm, dedication, and a willingness to grow and learn. 
 
Before concluding, we express our gratitude to the honorable Secretary-
General, Mr. Recep Eren Durgut, for granting us this opportunity. Special 
thanks also go to the outstanding Deputy-Secretaries General, Mr. Kaan 
Akkaş and Mr. Kaan Öztoprak. Lastly, we extend our appreciation to our 
diligent academic assistant, Ms. İrem Ayber, for her valuable contributions. 
 
We hope you enjoy exploring this guide as much as we enjoyed preparing 
it, and we eagerly anticipate meeting each one of you in the upcoming 
weeks! 
 

Sincerely, 

Eylül Su Karaman & Reysi Kurtaran 
eyllullssu@gmail.com 
reysikurtaran@hotmail.com  

mailto:eyllullssu@gmail.com
mailto:reysikurtaran@hotmail.com
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3. Introduction to the Committee: 

United Nations Development 

Programme 
 

The United Nations Development Programme (UNDP) was established in 

1965 by the General Assembly of the United Nations, targeting to promote 

sustainability, eliminating poverty, minimizing inequality and 

discrimination in all forms and improving resilience of crises and eradicating 

every kind of conflict on a global level. It was based on the unification of the 

United Nations Expanded Programme of Technical Assistance and the 

United Nations Special Fund. UNDP operates in over 170 countries by 

collaborating with governments, citizens across the nations, local 

communities and related NGOs to advocate equal human rights and 

development for all, whilst working in synchrony with other UN agencies. 

On an additional note, UNDP also assists countries to get on track with 

Sustainable Development Goals (SDGs), which are formed by the United 

Nations, by 2030. Sustainable Development Goals are the 17 goals to achieve 

a more sustainable and liveable world for the future. These goals address 

global problems such as poverty, gender inequality, contraction of nature 

such as forests and oceans or stand up for peace, justice and healthy 

governance systems. One of UNDP’s main aims is to help countries to reach 

these goals and endure their developments for further generations. It 

concentrates its work to three main areas, which are sustainable 
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development, democratic governance and peace building and climate and 

disaster resilience. 

In conclusion, UNDP is a product of a 

multidimensional framework towards 

achieving a more sustainable world and 

finding solutions for a better, inclusive 

world to live in, this committee 

dedicates itself to build resilience to 

multifaceted challenges. UNDP works 

with collective and coordinated action to 

accomplish constructing a world where 

equality, dignity and development 

underscores its essential role in the 

worldwide realm.  

 

 

4. Introduction to the 

Agenda Item 1: 

Disposal of Electric 

Vehicle Batteries 
 

The world's major economies are swiftly shifting their focus from 

traditional gasoline and diesel internal combustion engine vehicles to 

electric vehicles powered by lithium-ion batteries. This transition involves 

substantial material demands and necessitates the rapid establishment of 

new supply chains for manufacturing these batteries. Extractive industries 

worldwide, particularly in lower and middle-income countries, play a crucial 

role in supplying the raw materials for these batteries. Ironically, many of 
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these countries, which are not yet electrified, miss out on the advantages of 

reduced air pollution and greenhouse gas emissions. 

Lower-income countries often heavily rely on importing second-hand 

vehicles from wealthier nations, including those undergoing a rapid 

transition to electric fleets. Projections indicate that the export of second-

hand electric vehicles from wealthier countries to these markets could 

surge to over 2 million by 2035, a significant increase from the 30,000–75,000 

range observed in 2022. 

The life cycle of an electric vehicle differs not only in the materials 

required for its production but also in its usage and end-of-life phases. These 

distinctions raise concerns that, in markets lacking the capacity and 

infrastructure for repairing and recycling electric vehicles and their 

batteries, second-hand electric vehicles could become a burden. 

 

4.1. Key Terms and Abbreviations Related with Agenda Item 1 

 

Electrical Vehicle (EV): A vehicle that can be powered by an electric motor 

that draws electricity from a battery and is capable of being charged from 

an external source. 

 

Electronic Waste (E-Waste): Discarded electronic appliances such as 

mobile phones, computers, and televisions. Electronic waste is the fastest 

growing solid waste stream in the world. 

End-of-Life Batteries:Batteries that have completed their usefulness and 

lifespan, no longer functioning at an adequate capacity, are termed end-of-

life batteries. The lifespan of an electric vehicle (EV) battery varies based on 

factors such as the application (e.g., passenger cars, transit/school buses, 

heavy-duty trucks) and vehicle architecture (e.g., fully electric or plug-in 

hybrid). In Cummins applications, the operational capacity of an EV lithium-

ion battery can range from three to 12 years, contingent on the specific use 

case. 
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Battery Disposal: Numerous battery varieties are categorized as Hazardous 

or Universal Waste, necessitating recycling or compliant disposal according 

to U.S. environmental regulations. While typical alkaline batteries can be 

discarded in regular trash, most other types require specific handling. 

Within Purdue campuses, occupants in labs, classrooms, and offices widely 

utilize rechargeable batteries for various devices such as cordless power 

tools, laptops, cell phones, digital cameras, and laboratory equipment. 

Batteries like Nickel cadmium (Ni-Cad), Nickel metal hydride (Ni-MH), 

Lithium-ion, Sealed lead acid, and those containing Mercury should be 

submitted to EHS for appropriate disposal. 

Recycling: Recycling involves the collection, recovery, and reprocessing of 

waste materials to create new products. The fundamental stages of 

recycling encompass gathering waste materials, transforming them into 

new products through processing or manufacturing, and acquiring these 

products, which can undergo recycling themselves. Commonly recycled 

materials include scrap iron and steel, aluminum cans, glass bottles, paper, 

wood, and plastics. By reusing these materials, recycling acts as substitutes 

for raw materials derived from progressively scarce natural resources like 

petroleum, natural gas, coal, mineral ores, and trees. 

Circular Economy: The circular economy is a production and consumption 

model that revolves around activities such as sharing, leasing, reusing, 

repairing, refurbishing, and recycling existing materials and products for as 

long as feasible. This approach aims to prolong the life cycle of products. 

Essentially, the goal is to minimize waste generation. When a product 

reaches the end of its life, efforts are made to retain its materials within the 

economy, primarily through recycling. By doing so, these materials can be 

repeatedly utilized, generating additional value. 

Waste Management: Waste management encompasses diverse strategies 

for handling and disposing of waste, involving actions such as discarding, 

destroying, processing, recycling, reusing, or controlling wastes. The main 

goal of waste management is to minimize the volume of unusable materials 

and prevent potential health and environmental risks. 
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Extended Producer Responsibility (EPR): Extended Producer 

Responsibility (EPR) is an environmental strategy wherein producers are 

held accountable for the complete life cycle of the products they bring to 

the market, spanning from design to end-of-life considerations, including 

waste collection and recycling.As per EPR regulations, responsible 

companies are obligated to address the environmental consequences of 

their products across the entire product life cycle. Commencing in 2022, if 

you engage in sales within France and/or Germany, Marketplaces are 

required to verify your adherence to Extended Producer Responsibility 

(EPR) regulations in the respective country of sale. 

Second-Life Applications: Batteries do not become obsolete at the 

conclusion of their initial useful life. Second-life batteries refer to batteries 

that can be repurposed for a different application after completing their 

initial lifecycle. Granting a second life to batteries, utilizing them in 

alternative yet functional capacities, yields both economic and 

environmental advantages. The advancement of feasible second-life 

batteries and battery packs holds the potential to diminish waste and 

mitigate the further depletion of Earth's minerals. As integral components 

of the array of solutions for the energy transition, storage and batteries serve 

as instruments for fostering sustainability and, concurrently, must adhere to 

complete sustainability principles. 

Regulatory Compliance: Regulatory compliance refers to an organization's 

conformity with laws, regulations, guidelines, and specifications pertinent 

to its business operations. Breaches of regulatory compliance frequently 

lead to legal consequences, such as federal fines. 

Illustrations of laws and regulations related to regulatory compliance 

encompass the Payment Card Industry Data Security Standard (PCI DSS), 

Health Insurance Portability and Accountability Act (HIPAA), Federal 

Information Security Management Act (FISMA), Sarbanes-Oxley Act (SOX), 

the European Union's General Data Protection Regulation (GDPR), and the 

California Consumer Privacy Act (CCPA). 
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4.2. Significance of Electric Vehicle Batteries and Their 

Disposal 

 

Electric vehicle (EV) batteries hold substantial significance in the field of 

sustainable transportation, representing a pivotal component in reducing 

environmental impact and promoting cleaner mobility. These batteries 

power electric cars, providing an eco-friendly alternative to traditional 

vehicles powered by fossil fuels. The key advantage of EV batteries is that 

they can contribute to lower air pollution and reduce greenhouse gas 

emissions, aligning with global efforts to combat climate change and 

enhance air quality. 

 

EV batteries have a finite lifespan, necessitating careful consideration of 

their disposal. Proper disposal practices are critical to ensure that the 

environmental benefits realized during their operational phase are not 

compromised. Electric vehicle batteries contain materials such as lithium, 

cobalt, and nickel. These materials, while vital for battery performance, can 

pose environmental and health risks if not handled responsibly at the end 

of their life cycle. 
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The disposal process is also significant in terms of a circular economy. 

Valuable materials are recovered, including those mentioned earlier, and 

reintegrated into the manufacturing of new batteries, by recycling. This 

approach not only minimizes the demand for fresh raw materials but also 

reduces the environmental impact associated with mining and production. 

Embracing a circular economy perspective in battery disposal is essential 

for sustainable resource management and waste reduction. 

 

 

 

5.  Overview on Electric Vehicle Batteries 
 

5.1. Historical Background on the Use of Electric Vehicle 

Batteries 

 

The history of electric vehicle (EV) batteries dates back to the early 

development of electric vehicles in the 19th century. In the late 1800s, 

electric vehicles were among the first automobiles, coexisting with steam 

and internal combustion engine vehicles. Lead-acid batteries were the 

primary energy storage devices for these early electric cars. However, 

limitations in energy density and range hindered widespread adoption. 

Throughout much of the 20th century, internal combustion engine vehicles 

dominated the automotive market, overshadowing electric alternatives. 

Interest in electric vehicles rekindled in the late 20th century and early 21st 

century due to growing environmental concerns and a push for sustainable 

transportation. Technological advancements, particularly in lithium-ion 

battery technology, played a pivotal role in enabling the modern resurgence 

of electric vehicles. 
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While electric vehicles contribute to a reduction in tailpipe emissions, the 

environmental impact extends to the entire lifecycle of the batteries. 

Concerns include resource extraction for battery production, the energy-

intensive manufacturing process, and end-of-life disposal or recycling 

challenges. Sustainable development progress hinges on addressing these 

challenges through responsible sourcing, recycling advancements, and the 

development of greener battery technologies. Collaborative efforts among 

countries, industry stakeholders, and international organizations, such as 

the United Nations Development Programme, are essential to navigate 

these complexities and ensure a more sustainable future for electric 

mobility. 

● As the world’s largest automotive market, China played a very 

significant role in the adoption of electric vehicles, therefore the 

batteries. First concerns regarding the environmental impact of the 

use of these batteries arose in China. 

● European countries, including Norway, the Netherlands, and 

Germany, have seen a surge in electric vehicle adoption. Government 

incentives, stringent emissions regulations, and a commitment to 

sustainability have driven this shift. 

● The United States has witnessed a growing interest in electric 

vehicles, with companies like Tesla playing a pioneering role. The U.S. 

government has provided tax credits to encourage electric vehicle 

adoption. 
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5.2. Significant Types of Electric Vehicle Batteries 

 

Lithium-Ion Based Batteries 

 

Lithium-ion batteries dominate the global electric vehicle market. They are 

known for their high energy density, longer lifespan, and lighter weight 

compared to other battery types. They contribute to reducing greenhouse 

gas emissions during the operational phase of electric vehicles.  

 

However, their manufacturing phase consists of resource extraction, 

particularly lithium and cobalt, which are highly impactful on the 

environment. 

 

Commonly Used in; The member states in European Union, China and 

United States 

 

Solid-State Batteries 

 

Solid-state batteries are still at the experimental and developmental stage. 

They are commercialized by offering potential advantages in terms of safety, 

energy density, and reduced reliance on certain raw materials like cobalt. 

Their development aims to address some of the environmental concerns 

associated with traditional batteries. 

 

Commonly Used In; Countries with high reliance to electric vehicle 

technology, specifically, Japan, South Korea and Germany 

 

 

 

Nickel Based Batteries 
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They are known for high levels of resource extraction in the production 

phase. Their environmental and social impacts are excessively detrimental. 

 

Commonly Used In; China and United States 

 

Lead-Acid Batteries 

 

Lead-acid batteries can be engineered to possess high power capabilities 

and come with the advantages of being cost-effective, safe, recyclable, and 

dependable. Nevertheless, their utilization is hindered by drawbacks such 

as low specific energy, subpar performance in cold temperatures, and 

limited calendar and lifecycle. Efforts are underway to develop advanced 

high-power lead-acid batteries, but currently, these are exclusively 

deployed in commercially accessible electric-drive vehicles for 

supplementary loads. Additionally, they find application in internal 

combustion engine vehicles for stop-start functionality, aimed at 

eliminating idling during stops and minimizing fuel consumption. 

 

Commonly Used In; China, Japan and India 

 

Ultracapacitors 

 

Ultracapacitors store energy by utilizing the interface between an electrode 

and an electrolyte upon the application of voltage. The energy storage 

capacity of ultracapacitors rises with an increase in the surface area of the 

electrolyte-electrode connection. Despite having a low energy density, 

ultracapacitors exhibit remarkably high power density, allowing them to 

deliver substantial power quickly. These capacitors find application in 

vehicles to supply extra power during acceleration and hill climbing while 

aiding in the recovery of braking energy. Moreover, they can serve as 

secondary energy-storage devices in electric-drive vehicles, contributing to 

the leveling of load power in conjunction with electrochemical batteries. 
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Commonly Used In: China, Japan, India and followed by the Asia-Pacific 

region 

 

 Smelting 

 

Smelting methods extract fundamental elements or salts from various 

types of batteries, such as lithium-ion and nickel-metal hydride, on a 

significant scale. These processes operate efficiently and can accommodate 

diverse battery types. Smelting occurs at elevated temperatures, where 

organic components like the electrolyte and carbon anodes serve as fuel or 

reductant. The valuable metals retrieved undergo refining to ensure their 

suitability for various applications. The remaining materials, including 

lithium, are found in the slag, which is currently repurposed as an additive 

in concrete. 

 

 Direct Recovery 

 

Conversely, certain recycling methods directly retrieve materials suitable for 

battery production. Through a range of physical and chemical procedures, 

components are segregated, and all active materials and metals can be 

reclaimed. This direct recovery process operates at low temperatures, 

demanding minimal energy. 

 

 Intermediate Processes: The third category of processes falls between 

the two extremes. Unlike direct recovery, these processes can handle various 

battery types. However, they retrieve materials that are more advanced in the 

production chain compared to smelting. 
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5.3 Environmental Impact of Electric Vehicle Batteries 

 

 
 

As the rapid adoption of electric vehicles (EVs) gains momentum, there is a 

heightened focus on addressing concerns related to the mining and 

processing of materials for EV batteries. 

EVs have emerged as a comprehensive solution, attracting buyers of hybrid 

electric (HEV) and plug-in hybrid vehicles (PHEV) seeking alternatives to 

rising gasoline prices. All-electric vehicle (BEV) purchasers aim to distance 

themselves entirely from gasoline consumption, driven by the desire to 

combat climate change and environmental degradation. However, the use 

of lithium-ion batteries in electric cars comes with a significant drawback. 

According to the International Energy Agency (IEA), the mineral inputs 

required for an electric vehicle are six times that of a gasoline-powered 

vehicle. EV lithium-ion battery packs consist of expensive, and sometimes 

toxic and flammable, materials such as lithium, nickel, cobalt, and copper. 

The mining, manufacturing, and disposal processes of these components 

pose substantial environmental challenges. 

While 90 percent of average gasoline-powered vehicle batteries are 

recycled, only five percent of EV lithium-ion batteries undergo recycling. 
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Unlike oil, which is mined underground in specific areas, components for 

lithium-ion batteries are obtained through open-pit mining, causing 

widespread environmental damage. The extraction processes of key 

materials, such as nickel, cobalt, lithium, and copper, contribute to various 

environmental issues, including deforestation, water depletion, and soil 

contamination. 

Nickel extraction, primarily found in the Rainforests of Indonesia, involves 

horizontal surface mining, resulting in topsoil removal, severe 

environmental degradation, and deforestation. Lithium mining, 

concentrated in Chile, Bolivia, and Argentina, entails extracting lithium from 

salt flats through an 18-month evaporation process using large amounts of 

water. Cobalt, a major component obtained from the Democratic Republic 

of the Congo, involves mining with severe human rights violations, including 

hazardous working conditions and child labor. Copper, sourced from open-

pit strip mines in Chile, negatively impacts topsoil, vegetation, wildlife 

habitats, and groundwater. 

The demand for lithium in EV batteries has surged from nine percent in 

2000 to 66 percent in 2020, projected to exceed 90 percent by 2030. Lithium 

mining, known for its water-intensive process, further exacerbates 

environmental issues, depleting water tables and introducing toxic 

chemicals that can contaminate streams, crops, and wildlife. 

Efforts are being made by companies to introduce "green lithium mining" 

using naturally occurring, renewable geothermal energy. However, the 

challenge remains to make the extraction of battery components 

sustainable and establish effective ways to reuse and recycle old battery 

packs without negatively impacting the planet. 

Despite the increasing adoption of all-electric vehicles worldwide, experts 

express concerns that the pace is too slow to mitigate the worst impacts of 

climate change. The limited infrastructure for charging stations is identified 

as a bottleneck. To achieve noticeable benefits and meet climate targets by 

2030, a significant increase in the number of charging stations is essential. 

According to a study, the current rate of EV adoption is insufficient to make 
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a substantial impact on climate change, emphasizing the urgent need for 

accelerated infrastructure development to support the widespread use of 

electric vehicles. 

 

6. Challenges Faced in Resolving the Issue 

Electric vehicle batteries serve as the backbone of cutting-edge technology, 

supplying the power essential for efficient EV performance. Despite their 

impressive durability and efficiency, these batteries inevitably reach the end 

of their lifespan, transforming into electronic waste when they can no longer 

meet the required range and power standards. According to predictions 

from the International Energy Agency, the year 2030 is expected to witness 

the generation of over 11 million metric tons of battery waste from EVs alone, 

raising significant concerns about the environmental impact and the 

potential loss of valuable resources. 

 The present landscape of electric vehicle battery recycling confronts several 

challenges that impede the process of extracting valuable materials and 

exacerbate environmental issues. One prominent challenge is the lack of 

standardized battery design, creating difficulties for recycling facilities in 

accommodating diverse battery types and efficiently extracting valuable 

materials. Furthermore, the inefficient collection and sorting systems 

contribute to a low recycling rate, with numerous end-of-life batteries 

finding their way into landfills or hazardous waste facilities. The complexity 

of the recycling processes, involving intricate techniques demanding 

sophisticated infrastructure and skilled labor, poses another obstacle, as the 

scarcity of such facilities hampers the efficiency of the recycling process. 

Finally, the high costs associated with current recycling methods, largely 

due to the resource-intensive nature of the process, hinder the scalability 

and affordability of battery recycling initiatives. Addressing these challenges 

is crucial for establishing an effective and sustainable electric vehicle battery 

recycling system.  
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Another crucial point is to focus on how to draw the roadmap to a successful 

electric vehicle battery recycling process, and delving into that topic while 

facing current challenges, there exists a clear pathway towards the 

successful recycling of electric vehicle batteries. Confronting these 

obstacles directly holds the key to unlocking the full potential of recycling 

and making significant strides towards a sustainable future. 

A crucial step in achieving efficient battery recycling involves the 

standardization of battery design. Establishing industry-wide guidelines 

and harmonizing the design process can enable manufacturers to 

contribute to easy dismantling and streamlined recycling efforts. This, in 

turn, facilitates the recovery of valuable materials, contributing to a 

substantial reduction in environmental impact. 

Developing a robust collection and sorting infrastructure is equally essential 

to ensure the proper recycling of end-of-life batteries. Implementing 

efficient collection systems and forming partnerships with various 

stakeholders, including vehicle manufacturers, can optimize the return and 

recycling rate of electric vehicle batteries. 

Investing in the research and development of advanced recycling 

technologies becomes imperative to overcome the complexity and costs 

associated with battery recycling. Exploring innovative techniques such as 

hydrometallurgical processes, pyrometallurgical methods, and mechanical 

separation can enhance the efficiency and scalability of the recycling 

process. 

Collaboration among government bodies, manufacturers, recycling 

facilities, and research institutions emerges as a vital factor in driving 

progress in electric vehicle battery recycling. Through collective efforts, 

stakeholders can leverage their expertise and resources to establish a 

sustainable ecosystem that supports and advances recycling initiatives. 
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            6.1. Lack of Recycling Infrastructure 

 

There is a scarcity of recycling facilities equipped to manage electric car 

batteries, with most plants designed for handling smaller lithium-ion 

batteries commonly found in electronic devices. While the global adoption 

of all-electric vehicles is underway, experts express concerns that the pace 

is too gradual to avert the most severe impacts of climate change. The 

challenge lies not in consumer willingness to purchase electric vehicles 

(EVs) but rather in the sluggish deployment of infrastructure to support 

charging. 

Recent studies suggest that the current rate of EV adoption is insufficient 

to make a noticeable impact on climate change. To realize tangible benefits, 

there is a pressing need to accelerate the establishment of charging 

stations available to consumers. Expanding the charging infrastructure is 

identified as a pivotal step to enhance the overall effectiveness of electric 

vehicle adoption in mitigating climate change. 

 

6.2. Hazardous Materials in Batteries 

 

Rechargeable batteries such as Lithium Ion and Nickel Metal Hydride are 

presently employed in both Hybrid and Electric Vehicles, featuring high-

voltage electrical systems ranging from 100 to 600 volts. Nickel metal 

hydride battery packs can consist of approximately 250 individual battery 

cells, while lithium-ion battery packs may contain around 95 individual cells. 

Although Lithium Ion batteries pose a fire and explosion risk when 

damaged and can be reactive if not fully discharged, their usage is on the 

rise, extending beyond vehicles to motorcycles, scooters, RV equipment, 

and various other products. In contrast, Nickel Metal Hydride batteries lack 

reactivity but contain valuable metals suitable for recycling. Notably, 

lithium-ion batteries in Electric Vehicles (EVs) are considerably larger and 

heavier, spanning the full wheelbase of the cars, weighing around 900 
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pounds, and containing potentially hazardous substances like nickel, cobalt, 

lithium, and manganese. 

 

6.3. Lack of Efficiency in E-Waste Management 

 

Electronic waste, commonly known as e-waste, encompasses discarded 

electronic devices and the associated components and materials. The rapid 

influx of new electronics into the global market has led many individuals to 

dispose of electronic devices after only a few years of use. E-waste contains 

various known and suspected neurotoxicants, including lead and mercury, 

which have the potential to disrupt the development of the central nervous 

system during critical stages such as pregnancy, infancy, childhood, and 

adolescence. Additionally, certain harmful toxicants originating from e-

waste may impact the structural development and function of the lungs. 

The alterations to the developing systems of children due to exposure to e-

waste can result in irreparable harm, influencing them throughout their 

entire lives. 

  

7. Previous Actions Taken upon the Matter 

The issue of electric vehicle (EV) disposal has prompted various global 

initiatives. One key focus has been the establishment of battery recycling 

programs, where industry players work to recover valuable materials and 

minimize the environmental impact of battery disposal. Simultaneously, 

ongoing research and innovation in battery technology aim to develop 

processes enabling the recycling and reuse of essential components. 

Governments in certain nations have implemented regulations to ensure 

responsible practices in handling end-of-life EV batteries. The Extended 

Producer Responsibility (EPR) concept encourages manufacturers to 

consider the entire lifecycle of their products, emphasizing design for easier 

recycling. Collaborative efforts among stakeholders, including automakers, 
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battery manufacturers, recycling companies, and government agencies, 

have been pivotal in finding sustainable solutions. Exploring second-life 

applications for used EV batteries, such as stationary energy storage, is 

another avenue. Educational initiatives aim to inform consumers and 

industry stakeholders about responsible disposal practices, contributing to 

a more comprehensive approach to managing EV lifecycles. It is imperative 

to stay updated on the latest developments, given the ongoing evolution of 

technology and regulations in this field. 

 

7.1. Global Standards and Regulatory Frameworks  

Sales of electric and hybrid vehicles have experienced a significant upswing 

in major markets like China, Europe, and North America, amounting to 3 

million vehicles in 2020, constituting 4.6% of total sales. In Europe, their 

market share soared to 10%. According to projections from the International 

Energy Agency, the global market share of these vehicles is anticipated to 

reach between 10.4% and 19% by 2025. Several countries have announced 

plans to phase out the sale of combustion engine vehicles within the next 

10-20 years, a commitment reinforced by an agreement at COP26 among 

24 nations and leading car manufacturers to cease fossil fuel-powered 

vehicle sales by 2040. 

Historically, consumers have faced challenges in accessing reliable 

information about the long-term performance of vehicle batteries, raising 

concerns about the sustainability of their investment. A potential solution is 

on the horizon with the proposal for a new legal instrument, endorsed by 

the World Forum for Harmonization of Vehicle Regulations (WP.29), hosted 

by UNECE. Representing the first international effort, supported by Canada, 

China, Japan, the Republic of Korea, the United Kingdom, the United States, 

and the European Union, this initiative seeks to regulate the issue of battery 

degradation. 
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The proposed provisions, developed as a UN Global Technical Regulation 

(GTR), mandate manufacturers to certify that the batteries in their electric 

vehicles (EVs) will lose less than 20% of their initial capacity over 5 years or 

100,000 kms and less than 30% over 8 years or 160,000 kms. This move aims 

to prevent the use of substandard batteries, ensuring only durable ones are 

installed in EVs. Such regulation is crucial for building consumer trust and 

enhancing the environmental performance of EVs beyond their low 

emissions. Ensuring longer battery life also alleviates the demand for critical 

raw materials during production and reduces waste from used batteries. 

André Rijnders, Chair of the Working Party on Pollution and Energy (GRPE), 

which formulated this proposal, emphasized that the proposed regulation 

would make accurate information about battery health and remaining 

capacity freely available to vehicle owners. This information is particularly 

valuable for used/second-hand EV transactions and other changes of 

vehicle ownership. As part of the regulation, each vehicle is required to 

report its battery health status to relevant national or regional authorities, 

employing over-the-air data transmission or other means determined by 

local conditions. 

The proposal was successfully put to a vote at the WP.29 session in March 

2022. Countries in favor of the new legal text are now tasked with 

transposing it into their national or regional legislation, with a dedicated 

timeline for the entry into force of the new regime, potentially as early as 

2023. 

Regulatory measures are creating favorable conditions for local recycling, as 

demonstrated by the US Inflation Reduction Act of 2022. This legislation 

enables recycled battery materials, including lithium, cobalt, and nickel, to 

qualify for significant tax credits under the domestic materials clause. 

Notably, these credits are applicable even if the materials were not originally 

mined in the United States or in countries with which the United States has 

free-trade agreements. 
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In addition to regulatory incentives, organizations are feeling the pressure 

to recycle due to regulatory mandates. In the European Union (EU), the End-

of-Life Vehicles Directive compels automotive Original Equipment 

Manufacturers (OEMs) to take back end-of-life batteries from vehicle 

owners. The EU's Fit for 55 package has further stimulated OEM interest in 

recycling by mandating the disclosure of battery carbon footprints and 

setting collection and recycling targets. These targets include minimum 

recycled content requirements for newly manufactured batteries. In the 

United States, specific regulatory initiatives in California, such as the 

Lithium-ion Car Battery Recycling Advisory Group, and in Texas, exemplified 

by the EV Battery Reuse and Recycling Advisory Group, have recently put 

forth recommendations expected to shape further regulatory measures in 

favor of battery recycling. 

 

7.1.1. Extended Producer Responsibility Programs (EPR) 

 

Extended Producer Responsibility (EPR) serves as a policy tool extending 

the financial and operational responsibilities of producers for a product, 

encompassing management during the post-consumer stage to assist in 

meeting national or EU recycling and recovery targets. EPR policies typically 

transfer waste management costs or physical collection, either partially or 

entirely, from local governments to producers. The Packaging and 

Packaging Waste Directive mandates Member States to establish systems 

facilitating the return, collection, and reuse or recovery (including recycling) 

of used packaging to achieve EU recycling targets. Consequently, the EU 

places a legal obligation on Member States to meet recovery and recycling 

targets, often delegated to producers or importers through the 

implementation of EPR schemes. 

EUROPEN has consistently advocated for Extended Producer Responsibility 

(EPR) schemes as integral to effective waste management in Europe. 
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Recent legislative developments have introduced essential requirements to 

enhance harmonization and enforce EPR schemes more effectively across 

the EU. While most, though not all, Member States currently have EPR 

systems, the Packaging and Packaging Waste Directive compels all 

Member States to establish EPR schemes for packaging by 2024. The Waste 

Framework Directive has set forth general minimum requirements to 

promote harmonization, transparency, cost-efficiency, accountability, and 

improved enforcement of EPR obligations at the national level. The new 

rules make eco-modulation of EPR fees mandatory, aiming to enhance 

recyclability. 

 

7.1.2. Basel Convention 

 

 
 

The strategic framework provides an opportunity for participating parties to 

proactively address and anticipate emerging waste concerns. In the present 

discussions, emphasis was placed on the challenges associated with 

recycling and safely managing lithium-ion batteries, despite their critical 

role in powering electric vehicles and other technologies essential for 

reducing greenhouse gas emissions. 

A significant portion of the day was dedicated to addressing the global 

surge in electronic and electrical waste (e-waste), currently the fastest-
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growing waste stream. There is a widespread consensus among delegates 

to subject all e-waste to the Prior Informed Consent (PIC) procedure. This 

collective effort aims to prevent developing countries from accumulating 

extensive amounts of e-waste, which poses substantial health and 

environmental risks. Dealing with the complexity of e-waste has proven 

challenging for delegates as they attempt to integrate this broad consensus 

into a Convention negotiated over 30 years ago, primarily designed for more 

straightforward waste streams. 

Negotiators have also reached an agreement to initiate the Partnership on 

Action for Computing Equipment (PACE) within the Basel Convention, as 

discussed in a side event. PACE, a multi-stakeholder partnership first 

launched in 2008, encourages environmentally sound management of used 

and end-of-life computing equipment. Additional side events explored the 

potential of the Basel Convention in addressing plastic pollution and 

achieving a circular economy through advanced recycling methods. The 

United Nations Institute for Training and Research (UNITAR) showcased its 

latest research and training initiatives focused on e-waste. 

 

 

7.2. Innovations and Effective Methods in Battery Recycling 

 

As the global shift towards electric mobility accelerates, there is a 

corresponding rise in the demand for electric vehicle (EV) batteries. This 

surge has prompted substantial growth in battery production, with an 

anticipated global gigafactory capacity exceeding five terawatt hours (TWh) 

per year by 2030. The increase in EV adoption also means a significant uptick 

in the volume of batteries reaching the end of their life, with projections 

indicating that over 100 million vehicle batteries will be retired in the next 

decade. While transitioning from fossil fuel to electric mobility is a positive 

step for the environment and consumers' finances, it necessitates the 

design and scaling of new supply chains. This challenge presents an 
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opportunity to establish a supply chain that is more stable, resilient, efficient, 

and sustainable compared to the traditional fossil fuel and internal 

combustion engine (ICE) vehicle industry. The key to seizing this 

opportunity lies in battery recycling. 

In China, Europe, and the United States, where substantial EV transitions are 

underway, a significant portion of recyclable battery material still originates 

from consumer electronics cells, such as those found in laptops and 

household items, as well as from manufacturing scrap generated during the 

production of faulty batteries that fail quality control. Given that 

manufacturing scrap can reach as high as 30 percent when a new battery 

factory is launched, it becomes a substantial source of volume for recycling, 

particularly in markets experiencing a surge in EV battery manufacturing. 

In regions where EV adoption has been prevalent for an extended period, 

like China, end-of-life EV batteries contribute to a larger volume. However, 

on a global scale, production scrap is likely to remain the primary source of 

battery materials for recycling until 2030, by which time end-of-life EV 

battery volumes are expected to surpass it. 
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7.2.1.  Advanced Recycling Technologies 

 
 

Two primary battery recycling technology pathways are commonly 

employed, with ongoing research and development into innovative 

recycling methods. Upon collection at recycling facilities, end-of-life 

batteries undergo initial testing, discharging, and disassembly. The 
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disassembled batteries then go through a process known as "shredding," 

involving thermal treatment before or after crushing to eliminate impurities 

like the organic fraction (e.g., plastic), optimize separation of the electrode 

active material and current collector foil, and alter the phase of valuable 

metals for efficient processing. Through various screening and sorting steps 

utilizing physical properties such as size, shape, magnetism, density, and 

conductivity, the process yields multiple material fractions, including "black 

mass," a powder containing valuable materials like nickel, cobalt, lithium, 

and graphite. Alternatively, mechanical pre-treatment without heat can 

yield a more complex black mass composition with more impurities. Once 

the black mass is generated, one of two processing methods is typically 

employed: 

1. Hydrometallurgical processing: The screened black mass undergoes 

extensive treatment with acids, dissolving metals. Sequential steps 

like "solvent extraction," "crystallization," and "precipitation" separate 

different metal ions, producing battery-ready materials such as nickel 

sulfate or lithium carbonate. Thermally treated black mass is the 

preferred feedstock, mainly due to the absence of organics. 

Mechanical pre-treatment combined with hydrometallurgical 

processing is a viable yet complex process, requiring more reagents 

for high material recovery rates and battery-grade quality products. 

2. Pyrometallurgical processing: Pyrometallurgical recycling can use 

black mass as a feedstock but doesn't necessarily require it. Batteries 

are typically smelted directly in a furnace to recover cobalt, nickel, and 

copper in alloy form, while other components mostly end up as slag. 

The alloy is then further processed using a comparatively simpler 

hydrometallurgical refining method to extract raw materials for 

battery metal salts ready for precursor production. While 

pyrometallurgical processing has high recovery rates for nickel, 

cobalt, and copper, it yields lower total material recoveries compared 

to mechanical pre-treatment with hydrometallurgical processing, as 
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some materials are burned or lost in the slag. Additionally, the process 

requires sophisticated gas cleaning systems. 

 

Innovative recycling processes, currently in research, development, and 

commercialization stages, aim to increase material recovery rates, reduce 

energy and reagent consumption, and minimize emissions and wastewater. 

For instance, research projects in Europe and the United States propose 

froth flotation, a metal concentration method, as an effective way to recover 

graphite, a component comprising 15 to 25 percent of a battery's weight. 

This could become mandatory under the recently proposed EU regulation, 

which targets 65 percent and 70 percent material recovery by 2025 and 

2030, respectively. 

 

To mention how to be efficiently successful in regard to innovation, critical 

success factors for participants in the battery recycling market are pivotal as 

the industry experiences rapid growth, though it remains in an early 

developmental stage, lacking consolidated market leadership. The 

European market has witnessed over 40 battery recycling-related 

announcements, with a similar trend emerging in the United States. Even 

in China, where the recycling market is more established due to a greater 

availability of end-of-life batteries and production scrap, top players control 

no more than 15 percent of the market. Three key strategies have been 

identified for battery recyclers to either maintain or gain a competitive 

advantage in this evolving market. 

 Secure Adequate Access to Feedstock: Battery recyclers must 

ensure access to a sufficiently large volume of feedstock, enabling 

meaningful short-term scalability and potential long-term growth. 

This may involve establishing contracts with battery-cell producers for 

production scrap and negotiating agreements with automotive 

Original Equipment Manufacturers (OEMs) for future volumes of end-

of-life battery packs. 
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 Build Partnerships Across the Recycling Value Chain: Recyclers that 

are not vertically integrated can explore the creation of cross-value-

chain ecosystems. This approach allows them to offer more 

comprehensive end-to-end solutions to automotive OEMs, 

strengthening their position in the market. 

 Invest in Technological Performance and Stay Informed on Battery 

Design Trends: Recyclers should prioritize investments in 

technological pathways that demonstrate superior performance in 

terms of material recovery rates, product quality, and process 

efficiency. As Original Equipment Manufacturers (OEMs) make 

recycling selections based on these factors, aligning technology 

investments with the research and development (R&D) teams of 

collaborating or potential OEM partners is crucial. Close engagement 

can facilitate the exchange of information about planned changes to 

battery chemistry and pack design, as well as the resource intensity of 

various recycling process steps. This collaborative approach, referred 

to as "Design for Sustainability," requires coordination across the value 

chain and an in-depth understanding of processes beyond the direct 

scope of the recycler. However, it has the potential to simplify and 

enhance the profitability of battery recycling while strengthening 

partnerships and supply chains significantly. 

 

 

7.2.2.  Prospering Battery Recycle Programs 

 

It can be stated as initially to take action by creating a network of recycling 

facilities strategically located across essential feedstock supply and demand 

hubs in the short term, utilizing efficient hub-and-spoke models to 

aggregate volumes and minimize logistical challenges, along with 

associated environmental and emissions impacts. Secondly, foster 

technological advancements by channeling substantial investments into 
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technological innovation to address challenges related to costs, 

sustainability, and Environmental, Social, and Governance (ESG) factors. This 

is particularly crucial for Europe, where pressures related to bill of materials 

(BOM) costs and supply security are mounting faster than in regions like 

Asia. Third of all, it is a significant step to connect recycling infrastructure 

with gigafactory pipelines by strategically coordinating and sequencing the 

construction of recycling plants alongside the rollout of gigafactories. This 

approach aims to establish efficient scrap loops and mitigate risks 

associated with recycling project approvals by ensuring both short-term 

scrap demand and long-term end-of-life commitments. Recyclers and 

lithium-ion battery manufacturers can enhance collaboration by exploring 

shared options for operational and commercial integration value. Fourth 

being that, facilitating the scalable industrialization of the recycling process 

by expediting advancements in response to labor limitations and the 

increasing volume of feedstock. It is again an important point to focus on 

digital and process technologies, implementing measures that promote 

automation. Noting that from the view of business advancement, it is 

important to incorporate flexibility into the business model since it is a 

significant challenge in establishing a viable business case for recycling 

projects lies in the uncertainty surrounding future battery technologies. 

Recyclers must maintain adaptability as battery technologies evolve, 

encompassing a variety of chemistries and formats, ensuring the seamless 

integration of different technologies into their preferred processes and 

business models. Whilst doing this action, expand through the 

establishment of alliances and partnerships, since collaboration among 

industry stakeholders is essential to address capability gaps across 

technological innovation, the reintegration of the battery value chain, and 

the implementation of distributed waste management and collection 

systems.  
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To have the perspective of a policymaker, it is essential to take these steps 

as leading: 

1. Provide economic incentives, tax advantages, innovation grants, and 

streamline permitting processes. Encourage the development of local 

capacities by offering financial benefits, including tax breaks, capital 

grants, and favorable planning conditions. These measures aim to 

support the industry during the period when volumes are progressing 

toward self-sustainability. 

2. Set standardized criteria, introduce universally accepted standards 

and implement "track and trace" disclosures for battery materials, 

footprint, and performance. Collaboration between Original 

Equipment Manufacturers (OEMs) and recyclers is essential to 

establish battery passport standards, ensuring transparent and 

comprehensive reporting of information to recyclers and 

independent third-party assessors. 

3. Broaden producer responsibility. Although European legislation now 

requires 100% collection, policymakers should remain vigilant and 

advocate for recycling content thresholds. Explore models employed 

by other industries for consideration. 

4. Align industry and governmental initiatives to promote second-life 

utilization. Enhance confidence in the second-life applications market 

during the initial manufacturing phase through collaborative 

government programs. These programs should offer clearer insights 

across the entire value chain, addressing future market requirements 

in both recycling and repurposing segments. 
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7.3. Major Parties Involved in the Issue 

 

People’s Republic of China: China's products dominate the global market 

for electric vehicle batteries, accounting for over 35% of the market. Being 

the world’s largest supplier of EV batteries, in the battery recycling market, 

China holds two of the ten biggest market players. Despite holding two 

major companies, China faces many challenges in the battery recycling 

industry due to overcapacity. The Chinese government has already 

recognized the importance of battery recycling and is ready to take action 

on the issue. 

 

United States of America: The United States takes a great amount of action 

on the disposal of electric vehicle (EV) batteries through a combination of 

regulatory frameworks, research initiatives, and industry collaborations. The 

U.S. government has taken steps to encourage responsible battery disposal 

by supporting research and development in advanced recycling 

technologies. Federal agencies, such as the Department of Energy (DOE) 

and the Environmental Protection Agency (EPA), have invested in projects 

aimed at improving the efficiency and sustainability of battery recycling 

processes. Despite actions on handling the issue, researches show that the 

US falls behind China, India and EU countries when it comes to battery 

recycling. 

 

India: India’s commitment to the transition to electric vehicles, came with 

an extended change of actions in the battery recycling industry. The 

Government of India has issued draft guidelines on battery recycling and 

waste handling to curb the inappropriate handling and treatment of 

Lithium-Ion Batteries. The Indian government has launched several 

awareness campaigns, incentives for battery recycling businesses, and 

research and development programs to improve battery recycling 

technologies.In addition, the government is attempting to formalize the 
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unofficial battery recycling industry, which presently manages a sizable 

amount of India's battery waste, and to improve the infrastructure for 

battery collection and recycling. 

 

Germany: As a key player in the automotive industry, Germany has 

implemented comprehensive regulations and guidelines to ensure the 

proper recycling and environmentally responsible disposal of EV batteries. 

Germany is a prominent participant in the European Battery Alliance, 

contributing to the development of a circular economy for batteries. Apart 

from holding powerful companies in the battery recycling market, Germany 

gives base to major recyclers from the Finnish and Norwegian markets. 

 

Japan: Japan has taken significant steps to address the disposal of electric 

vehicle (EV) batteries through government-led initiatives and regulations. 

The Ministry of Economy, Trade and Industry (METI) in Japan has established 

guidelines for the proper disposal and recycling of used EV batteries, 

promoting a circular economy approach. Additionally, METI has facilitated 

collaborations between industry players, research institutions, and recycling 

facilities to create a comprehensive ecosystem for sustainable battery 

disposal. Japan's regulatory framework ensures that end-of-life EV batteries 

are handled responsibly, and the country's commitment to these measures 

underscores its role in promoting environmentally friendly practices in the 

rapidly expanding electric mobility sector. 

 

● In addition, Canada, France, Australia and Belgium are major 

countries involved in the recycling of electric vehicle batteries. 

 

EU Battery Alliance: The European Battery Alliance is an initiative of the 

European Commission aimed at building a strong and sustainable battery 

industry in Europe. It encompasses various stakeholders and addresses 

issues related to the entire battery life cycle, including recycling. 
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IRENA (International Renewable Energy Agency): IRENA focuses on 

promoting renewable energy, and as part of that, it engages in initiatives 

related to sustainable practices in the electric vehicle industry, including 

battery disposal. 

 

Organization for Economic Co-operation and Development (OECD): The 

OECD provides a platform for member countries to share information, best 

practices, and policies related to environmental sustainability. They have 

actively addressed the issue of the disposal of electric vehicle batteries. 

 

8. Questions to be Answered 
1. How can nations collaborate on standardized guidelines for 

environmentally responsible electric vehicle battery disposal? 

2. What regulatory measures can ensure consistent and ethical battery 

disposal practices globally? 

3. How can countries enhance recycling infrastructure for electric 

vehicle batteries and promote a circular economy? 

4. In what ways can Extended Producer Responsibility (EPR) be 

integrated into national policies for electric vehicle batteries? 

5. How can international cooperation support research for innovative 

and sustainable battery recycling methods? 

6. What strategies can raise public awareness and encourage 

responsible consumer behavior in electric vehicle battery disposal? 

7. How can the international community assist developing nations in 

establishing proper disposal infrastructure for batteries? 

8. What financial mechanisms can aid countries, especially those with 

limited resources, in implementing ethical battery disposal practices? 

9. How can a monitoring and reporting mechanism be established to 

track global progress in battery disposal? 

10. How can developed nations support capacity building in developing 

nations for sustainable battery disposal practices? 
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9.  Agenda Item 2: Ensuring Ethical and 

Responsible Adoption of Artificial 

Intelligence 

10. Key Terms Related with Agenda Item 2 

Cybersecurity: The practice of protecting systems, networks, and programs 

from digital attacks.  

Surveillance:  The careful watching of a person or place, especially by the 

police or army, because of a crime that has happened or is expected 

(Cambridge, n.d.).  

Ethics: A set of moral principles, especially ones relating to or affirming a 

specified group, field, or form of conduct (Oxford, n.d.). 

Ethical AI: Refers to the development and use of artificial intelligence 

systems in a manner that aligns with moral principles and values, ensuring 

fairness, transparency, and consideration of societal impact. 

Responsible AI Adoption: Involves the thoughtful and conscientious 

integration of artificial intelligence technologies, considering their societal 

implications, potential risks, and ethical considerations throughout the 

adoption process. 

AI Impact on Society: The examination of how artificial intelligence 

technologies influence and shape various aspects of human society, 

including social, economic, and cultural dimensions. 

AI Governance: The establishment of frameworks, policies, and 

mechanisms to oversee and regulate the development, deployment, and 

use of artificial intelligence, ensuring ethical and responsible practices. 

https://dictionary.cambridge.org/dictionary/english/careful
https://dictionary.cambridge.org/dictionary/english/watch
https://dictionary.cambridge.org/dictionary/english/person
https://dictionary.cambridge.org/dictionary/english/place
https://dictionary.cambridge.org/dictionary/english/especially
https://dictionary.cambridge.org/dictionary/english/police
https://dictionary.cambridge.org/dictionary/english/army
https://dictionary.cambridge.org/dictionary/english/crime
https://dictionary.cambridge.org/dictionary/english/happen
https://dictionary.cambridge.org/dictionary/english/expected
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Ethical Frameworks: Comprehensive guidelines and principles that guide 

the ethical development and application of artificial intelligence, addressing 

issues such as fairness, accountability, and transparency. 

Accountability in AI: The concept of holding individuals, organizations, or 

systems responsible for the actions and decisions made by artificial 

intelligence, emphasizing transparency and ethical conduct. 

AI and Human Rights: Examines the intersection of artificial intelligence 

technologies with human rights, focusing on ensuring that AI respects and 

upholds fundamental human rights principles. 

Bias Mitigation in AI: Involves efforts to identify and minimize biases in 

artificial intelligence algorithms and systems, aiming to ensure fair and 

equitable outcomes for diverse individuals and groups. 

Transparency in AI Systems: Emphasizes the importance of making the 

decision-making processes of artificial intelligence systems understandable 

and accessible, contributing to accountability and trust. 

Privacy in AI: Addresses the protection of individuals' privacy rights in the 

context of artificial intelligence, ensuring that AI systems handle personal 

data responsibly and in compliance with privacy regulations. 

 

11. An Overview on Artificial Intelligence 
 

The topic of Artificial Intelligence has placed itself in a very crucial part of our 

daily lives, especially in recent years. It has shown its influence in many parts 

of a human life such as economy, education, politics or other related fields 

on a worldwide level. Although it has many advantages and contributions 

to the practices, it has raised many questions and concerns to diverse fields 

and subjects. The rapid emergence of artificial intelligence (AI) has created 

numerous opportunities worldwide, ranging from assisting healthcare 

diagnostics to enabling human relationships via social media and 

enhancing labor efficiencies through automated jobs. Nevertheless,  these 

rapid developments present fundamental ethical considerations. These 
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originate from AI systems' capacity to incorporate biases, contribute to 

climate change, endanger human rights, and so on (UNESCO, n.d.).  

 

 

11.1. Definition of Artificial Intelligence 

 

Artificial intelligence (AI) is the ability of a digital computer or computer-

controlled robot that execute tasks that are typically associated with 

intelligent beings.The phrase is widely used to refer to the make an effort  of 

constructing systems that have human-like intellectual processes, such as 

being able to reason, discern meaning, generalize, or gain insight from 

previous experience (Britannica, n.d.). There are four core values of AI to 

emphasize, and they can be listed as (i) human rights and dignity, (ii) living 

in peaceful, just and interconnected societies, (iii) ensuring diversity and 

inclusivity and (iv) environment and flourishing ecosystem.  

 

11.2. Significance of Artificial Intelligence in Different Areas 

 

Artificial intelligence (AI), historically perceived as a potential adversary to 

humanity for various reasons, has undergone a paradigm shift in its 

portrayal. The cinematic representation of AI, notably in the 'Terminator' film 

franchise, has depicted a dire scenario of its dominance. However, as with 

any technological innovation, the ramifications of AI hinge on its judicious 

application. The year 2023 witnesses the palpable significance of artificial 

intelligence, exemplified by the emergence of disruptive technologies such 

as machine learning and deep learning. 

AI stands as a pivotal component of the Industry 4.0 revolution, exerting its 

influence across diverse industries, including education, healthcare, 

manufacturing, and hospitality. Organizations strategically employ AI to 

curtail expenditures, enhance user experiences, and optimize operational 

efficiency. 
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Research projections indicate a prospective global artificial intelligence 

market valuation of $1.35 trillion by 2030, contributing significantly, 

approximately $15.7 trillion, to the global economy. The escalating adoption 

of AI is discernible, with a reported global adoption rate of 35% in 2022, 

according to IBM, reflecting a 4-percentage point upswing from the 

preceding year. This study guide aims to expound upon the profound 

significance of artificial intelligence, unraveling additional insights into its 

consequential impact.  

Presently, the volume of data generated, originating from both human 

activities and machine processes, surpasses the human capacity to 

assimilate, interpret, and make intricate decisions based on such data. 

Artificial intelligence constitutes the fundamental framework for computer 

learning and represents the future of sophisticated decision-making 

processes. To illustrate, while individuals may adeptly navigate the 

complexity of tic-tac-toe, which boasts 255,168 unique moves with 46,080 

resulting in a draw, achieving grandmaster status in checkers becomes an 

exponentially more challenging feat with over 500 x 10^18, or 500 quintillion, 

potential moves. Computers excel in efficiently computing these extensive 

combinations and permutations, leading to optimal decision-making. The 

trajectory of artificial intelligence, coupled with its logical evolution into 

machine learning and deep learning, stands as the foundational 

cornerstone for the future of decision-making in the realm of business. 

 

11.2.1. Contributions to Science and Research Methods 

 

Artificial Intelligence (AI) is transforming the traditional scientific method by 

playing a critical role in hypothesis generation, experimentation and design, 

as well as data analysis and interpretation. In the realm of hypothesis 

generation, AI's ability to sift through extensive datasets, recognize patterns, 

and propose less obvious hypotheses is evident, such as in genetics where 

it can analyze data at an unprecedented speed and scale. This 
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augmentation by AI doesn't replace human input but rather enhances it by 

encouraging scientists to explore alternative perspectives. 

Shifting to experimentation and design, AI platforms are ushering in an era 

where experiments become smarter, more efficient, and more creative. 

From suggesting experimental setups to proposing alternative approaches, 

AI's influence is apparent in fields like pharmaceuticals, where it accelerates 

drug discovery, and in physics, where it assists in simulating experiments 

that would be impractical or unsafe in reality. The tireless computational 

capabilities of AI, coupled with its creative insights, empower researchers to 

venture into previously unexplored territories. 

In the realm of data analysis and interpretation, where contemporary 

science grapples with an overwhelming volume of data, AI acts as a master 

puzzle-solver. Its ability to handle complex datasets and provide 

sophisticated interpretations is transformative. From sifting through 

telescope data in astronomy to analyzing DNA sequences in biology, AI 

reveals hidden connections and narratives within the data, enhancing both 

efficiency and depth of insights. 

However, the integration of AI into the scientific method is not without 

challenges and considerations. Concerns about the accuracy and potential 

bias in AI algorithms, the nuanced issue of replicability, and the necessity for 

a balance between AI assistance and human oversight are paramount. 

Despite these challenges, the collaboration between AI and human intellect 

is emphasized, with AI serving as a complement rather than a replacement. 

As we navigate these challenges and harness AI's potential, the future of 

scientific discovery appears promising, ushering in an era marked by 

enriched exploration, discovery, and comprehension. The incorporation of 

AI into scientific endeavors represents a progressive step toward a future 

where enhanced exploration is facilitated by responsible and ethical usage 

of AI in science. 

 

Artificial intelligence (AI) is seamlessly integrated into everyday scenarios, 

playing a pivotal role in tasks like detecting financial services fraud, 
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predicting retail purchases, and enhancing online customer support 

interactions. In the financial services industry, AI serves a dual purpose: it 

initially assesses creditworthiness by scoring credit applications, and more 

advanced AI engines actively monitor and identify instances of fraudulent 

payment card transactions in real time. 

Moreover, virtual customer assistance (VCA) is transforming call centers by 

predicting and addressing customer inquiries without direct human 

involvement. The initial point of interaction involves voice recognition 

coupled with simulated human dialogue, and for more intricate inquiries, 

the interaction seamlessly shifts to a human representative. 

In the realm of web-based dialogues through chatbots, individuals often 

interact with specialized AI-powered computers. When the chatbot 

encounters challenges in interpreting or addressing queries, human 

intervention occurs to directly communicate with the individual. These 

instances, serving as valuable learning experiences, contribute to a 

machine-learning computation system, enhancing the AI application for 

subsequent interactions. 

Advancements in AI, particularly in natural language processing (NLP) and 

computer vision (CV), have far-reaching impacts on industries such as 

financial services, healthcare, and automotive. These innovations accelerate 

overall innovation, improve customer experiences, and simultaneously 

reduce costs. Notably, Gartner estimates that by 2022, up to 70% of 

individuals will engage with conversational AI platforms on a daily basis. NLP 

enables computer programs to comprehend human speech, while CV 

applies machine learning models to images, catering to diverse applications 

ranging from selfie filters to medical imaging. This integration underscores 

the transformative role of AI in shaping various facets of contemporary life. 

 

 

 

 



44 
 

11.2.2. Significance in Healthcare and Education 

 

The utilization of artificial intelligence (AI) in healthcare extends beyond 

diagnostics, encompassing patient care management, drug discovery, and 

healthcare administration. In patient care, AI-driven chatbots and virtual 

health assistants offer 24/7 support and monitoring, thereby augmenting 

patient engagement and adherence to treatment plans. In drug discovery, 

AI expedites the drug development process by predicting how various 

drugs interact within the body, significantly reducing the time and cost of 

clinical trials. 

Predictive analytics stands out as another impactful domain, where 

healthcare AI systems analyze patterns in a patient's medical history and 

current health data to predict potential health risks. This predictive 

capability empowers healthcare providers to deliver proactive, preventative 

care, leading to improved patient outcomes and reduced healthcare costs. 

AI's integration streamlines diverse healthcare processes, from scheduling 

appointments to processing insurance claims. The automation facilitated by 

AI reduces administrative burdens, allowing healthcare providers to 

concentrate more on patient care. This not only enhances operational 

efficiency but also elevates the overall patient experience. 

The gradual but steady rise of AI in healthcare, catalyzed by technological 

advancements and an escalating demand for enhanced healthcare delivery, 

has brought about a paradigm shift. The integration of AI into the medical 

field has rendered healthcare more efficient, accurate, and personalized. As 

AI technology evolves, its role in healthcare is poised to become even more 

pivotal, solidifying its status as an indispensable tool in modern medicine. 

This evolution from a novel concept to a fundamental aspect of healthcare 

epitomizes a technological revolution, promising improved health 

outcomes for all. 

As AI capabilities in healthcare continue to grow, its application in 

enhancing medical practices becomes increasingly viable. AI-powered 

medical tools and intelligent algorithms capable of interpreting large 



45 
 

datasets offer immense potential. Deep learning AI can expedite disease 

detection, provide personalized treatment plans, and automate processes 

such as drug discovery and diagnostics. The prospect of improved patient 

outcomes, increased safety, and reduced healthcare delivery costs further 

underscore the potential of AI in healthcare. 

The future of AI in healthcare is promising, with potential for further 

innovation. In an increasingly connected digital world, the use of AI in the 

healthcare industry is poised to become an invaluable asset, potentially 

reshaping how doctors treat patients and deliver care. This optimistic 

trajectory suggests that leveraging artificial intelligence in healthcare holds 

the promise of advancements, improved health outcomes, and enhanced 

patient experiences. 

Despite these prospects, the primary challenge lies not in the capabilities of 

AI technologies but in ensuring their adoption in daily clinical practice. Over 

time, medical professionals may shift toward tasks requiring unique human 

skills and the highest level of cognitive function. Those healthcare providers 

who resist working alongside AI may miss out on its full potential, 

emphasizing the importance of embracing this transformative tool in the 

pursuit of enhanced healthcare delivery. 

 

11.2.3. Significance in Finance 

 

Embracing artificial intelligence (AI) in the finance sector introduces novel 

and innovative approaches for businesses to enhance the delivery of 

financial services. This integration of AI contributes to the evolution of the 

finance sector, addressing financial challenges, and streamlining existing 

transactions for increased efficiency and success. 

The importance of artificial intelligence in finance lies in its ability to handle 

financial data with precision, ensuring the accuracy of transactions for any 

company. AI facilitates the automation of frequent and traditional 

processes, leading to time, effort, and cost savings. The deployment of AI 
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and intelligent machine learning presents innovative solutions to complex 

financial issues, promoting cost-effectiveness and enhancing overall work 

efficiency. 

The role of artificial intelligence in the finance sector is multifaceted. 

Machine learning and AI's proficiency in handling extensive datasets play a 

pivotal role in the financial development of businesses. These sophisticated 

AI systems contribute to advancements in accounting, banking, and overall 

business enterprises, offering effective technical solutions. 

Financial forecasting is a crucial area where AI proves invaluable. AI's 

predictive capabilities enable informed decision-making in financing 

leading companies, leveraging technology and intelligent applications to 

enhance financial processes. AI systems can predict global financial 

changes and provide insights into local enterprise accounts, track 

investment performance, and forecast future results. 

The use of modern systems, such as AI-powered Blockchain technology in 

decentralized finance, ensures speed and transparency in financial 

transactions. These systems assess financing risks in various industries, 

offering a clearer vision for the future through the integration of data and AI 

within modern applications. 

In investment management, AI plays a significant role in financial trading 

companies globally. It impacts cash flow estimation, client services 

improvement, and efficient management of electronic information related 

to trading. AI's application in real estate, for instance, aids in analysis, 

decision-making, cost reduction, underwriting management, and 

identification of profitable investment opportunities. 

Artificial intelligence applications in finance span various domains. In 

corporate finance, AI introduces new ideas for managing enterprise 

finances, addressing credit terms, mitigating risks, and enhancing 

underwriting processes. For individuals, AI assists in managing funding 

operations, solving financial challenges, and improving funding success 

through intelligent applications and software. 
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In conclusion, the advantages and applications of artificial intelligence in 

finance are limitless, contributing to the evolution of the business world, 

especially in finance and accounting. The future holds vast potential for the 

continued integration of AI, promising ongoing advancements and 

improved financial outcomes across industries. 

 

12. Aligning Artificial Intelligence with 

Sustainable Development Goals (SDGs) 
 

SDG 2: Zero Hunger and SDG 3: Good Health and Well-Being: Artificial 

intelligence can be used as mentioned above, it can also help identifying 

health in raw products in agriculture. It can be used in early detection of 

diseases, faster production of more efficient medicines and reduce resource 

and material use. It should not be forgotten that the food that people 

consume is also a very important determinant in our health. That is why AI-

powered technologies and machines can help improve crop efficiency, 

optimize the usual agricultural practices and contribute to the food security 

of all.  

SDG 6: Clean Water and Sanitation: AI for the water resources can be used 

for controlling the water quality, detecting leaks in the canals and 

managing water distribution systems. Moreover, it can help to measure the 

right amount of a healthy pH of water, which is approximate to 7. By 

balancing the pH of a water source, the distribution of healthy and drinkable 

water can be achieved in a more sustainable manner. Sanitation of water 

can also be accomplished by distinguishing the hazardous water and 

turning it into drinkable water by using developed management systems of 

wastewater or drainage systems. 

SDG 7: Affordable and Clean Energy: Artificial intelligence can supply the 

energy systems by making clean energy more accessible and affordable 

with reforming the renewable energy mechanisms such as solar and wind 
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energy systems. It can enhance efficiency and it can expand the 

optimization of renewable energy storage. As a result, AI can contribute to 

this goal by providing more sustainable and affordable energy sources for 

all.  

SDG 8: Decent Work and Economic Growth: Sustainable Development 

Goal 8 is the key to address the financial and economical global needs. By 

merging this goal to the usage of artificial intelligence, a lot in the world 

lacking in terms of economy can be achieved. For instance, frauds and 

absences on the budgets of businesses, providing personal financial 

services and including AI-driven innovations and applications in the 

financial sector can contribute to the growth of the economy on both global 

and national level, increase the rate of employment and variation of jobs.   

SDG 9: Industry, Innovation and Infrastructure: In today’s world, city 

planning is very crucial, especially in the metropolitan cities, due to the 

increasing rates of urbanization of the society and the architecture. As 

populations increase, the need for developed transportation pathways and 

strong infractured buildings. To clarify, the increase of population is 

positively correlated with the needs of that city/country. Artificial 

intelligence can contribute to this circumstance by presenting sufficient 

urban planning systems, infrastructure, waste, energy and traffic 

management mechanisms and other technological findings to resolve the 

fundamental needs to build sustainable and resilient cities.  

SDG 13: Climate Action: As humankind, most of the world suffers from the 

consequences of climate change. With climate change, resources of many 

basic needs such as water or mines can be limited to a very inaccessible 

level and it can also cause unpredictable natural disasters such as wildfires, 

erosion, flood or desertification. AI can contribute to Sustainable 

Development Goal 13 by delivering climate change forecasts which follows 

environmental changes, measuring the risks of the particular area and 

advocates sustainable practices to decrease the impacts of climate change 

and optimize energy consumption by modeling or gathering data from 

satellites.   
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SDG 14: Life Below Water:  One of the most important agendas of our 

current world is the water pollution and the harm that humankind causes 

to the organisms' water ecosystem. AI can come up with a water pollution 

forecast that follows the kind of pollution, intensity of the pollution and it 

can provide methods to protect endangered fishes or other living 

organisms living in the water ecosystem.  

 

12.1. Ethical Concerns on the Adoption of Artificial Intelligence 

 

The significance of ethical considerations in shaping the future of AI cannot 

be emphasized enough. As AI becomes increasingly pervasive in our daily 

lives, it is evident that a reflective pause is necessary to contemplate the 

ethical implications surrounding its use. With the ongoing evolution of 

technology, it becomes imperative to prioritize the ethical development and 

deployment of AI. Only through a comprehensive approach that takes into 

account the full spectrum of ethical issues can we genuinely construct a 

future where AI contributes positively. 

The establishment of an ethical framework for the development and 

application of AI is vital to address potential risks and challenges associated 

with this technology. Ethical AI, as guided by fundamental principles, places 

transparency at its core, necessitating that the decision-making processes 

behind AI systems are transparent and comprehensible. Fairness is another 

essential principle, ensuring that AI does not perpetuate biases or 

inequalities, and is impartially applied to all individuals and groups. 

Accountability is crucial, mandating that individuals and organizations 

accountable for AI are held responsible for its outcomes and impacts. 

Additionally, privacy, as a fundamental right, must be safeguarded, 

demanding that AI systems adhere to individual privacy and data protection 

standards. These ethical frameworks and principles serve not only to steer 

the development and deployment of AI but also to guarantee that AI is 

harnessed for the societal good. 
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The prevalent concerns of bias and discrimination in AI algorithms 

underscore the importance of addressing these issues in today's world. AI's 

integration into various aspects of our lives, from employment decisions to 

financial approvals and even legal recommendations, brings forth the 

potential for these algorithms to perpetuate biases and discrimination 

based on incomplete or biased data. Numerous instances, such as facial 

recognition technology displaying lower accuracy for individuals with 

darker skin or hiring algorithms penalizing resumes with traditionally black 

names, highlight the urgency of resolving these challenges. A concerted 

effort from developers, policymakers, and society at large is necessary to 

mitigate these issues and ensure the responsible and equitable use of AI. 

 

12.1.1. Fairness, Transparency, and Accountability 

 

Artificial Intelligence (AI) is reshaping diverse aspects of society, including 

healthcare, finance, transportation, and entertainment. As the prevalence of 

AI technologies grows, it is imperative to address the ethical considerations 

associated with their development and deployment. Ethical AI 

development is crucial to ensure fairness, accountability, and prevent 

potential biases that may perpetuate discrimination or inequality. This 

article delves into the significance of ethical AI development, exploring 

approaches to foster fairness and accountability in the era of artificial 

intelligence. 

Ensuring fairness in AI is a central concern, given that AI systems learn from 

data and make decisions impacting individuals or groups. Biases, whether 

unintentional or inherent in the data, can lead to discrimination, worsen 

existing inequalities, and amplify societal biases. To promote fairness, 

conscious efforts are needed during AI development to eliminate biases and 

ensure equitable outcomes. 

Accountability is another vital aspect of ethical AI development, requiring 

developers and organizations to take responsibility for the decisions and 

actions of their AI systems. Incorporating robust ethical review processes, 
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third-party audits, ongoing monitoring, user feedback mechanisms, and 

supportive legal frameworks contribute to fostering accountability in AI 

development. 

In conclusion, ethical AI development is indispensable in the contemporary 

era of artificial intelligence. Prioritizing fairness, addressing biases, and 

promoting accountability allows us to harness the potential of AI to enhance 

lives without compromising fundamental principles. By embracing diverse 

data, rigorous analysis, transparency, ethical guidelines, audits, ongoing 

monitoring, user feedback mechanisms, and supportive legal frameworks, 

we can build a future where AI technologies contribute to fairness, equality, 

and societal well-being. Collaborative efforts from developers, organizations, 

governments, and individuals are essential to realizing the transformative 

potential of ethical AI in shaping a better world. 

 

12.1.2. Privacy and Data Protection 

 

The convergence of Artificial Intelligence (AI) and data protection 

introduces significant ethical considerations. As AI technology advances, 

ethical questions arise concerning the ethical use of personal data and the 

potential biases embedded in AI systems. 

Organizations must prioritize transparency, providing clear and concise 

information to individuals regarding the collection, use, and processing of 

their personal data. This includes specifying the purposes of data collection, 

the types of data involved, and the legal basis for processing. 

Obtaining explicit consent from individuals for the processing of their 

personal data is crucial. Organizations should offer individuals the 

opportunity to opt-in to the processing of their data, ensuring transparency 

in AI-related activities. 

Addressing the General Data Protection Regulation (GDPR) is essential for 

organizations engaging with AI. Compliance involves considering the 

implications of automated decision-making on individuals, as outlined in 
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Article 22 of the GDPR, requiring human oversight to avoid significant 

impacts on individuals. 

Key considerations for organizations encompass transparency, consent, and 

assessing the impact of automated decision-making on individuals. 

Compliance with the GDPR ensures that AI applications align with 

regulations, respecting individuals' rights concerning their personal data. 

Beyond GDPR, broader considerations include: 

1. Ensuring compliance with relevant data protection laws. 

2. Implementing robust security measures to protect against 

unauthorized access. 

3. Regularly monitoring and auditing data usage for legitimacy and 

compliance. 

4. Providing transparent information to individuals about AI system data 

usage, including rights to access, rectify, erase, or restrict data 

processing. 

5. Establishing processes for handling individual requests and 

addressing data protection issues. 

6. Developing governance frameworks for ethical AI use, conducting 

assessments of potential risks and societal impacts. 

Organizations must strike a balance between technological advancements 

and data protection, recognizing the latter as an essential component of 

responsible AI development. While data protection should not hinder 

innovation, it serves to ensure ethical, fair, and rights-respecting AI use. 

Collaborating with AI experts and incorporating synthetic data, generated 

by algorithms without personally identifiable information, can facilitate 

responsible AI development while safeguarding privacy. 

Ultimately, maintaining this delicate balance is crucial for fostering trust and 

confidence in technology and AI, concurrently safeguarding the rights of 

individuals. 
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13. Best Practices and Case Studies on the 

Issue 
Moral Codes in Previous Editions of ChatGPT 

In the earlier editions of ChatGPT, it was able to answer any question without 

any moral or ethical codes. The easiest example to give is that people were 

asking ChatGPT about how to bury a dead body, how to rob a bank without 

getting caught or other abnormal activities that are not perceived as a 

moral act. As more datasets have been entered into the coding of the 

program while updating the version, ChatGPT started not to answer these 

kinds of questions and kindly refused to answer and advise contacting legal 

frameworks or hiring a lawyer. Now, ChatGPT is mostly used for academic 

purposes by students or academicians, or any kind of idea that the user 

cannot decide by themselves. For instance, where to go on vacation, what 

to pack in a suitcase, detail something that is very superficial, etc.  

Sensitive Data Leak in ChatGPT 

One of the most common concerns of artificial intelligence users is keeping 

their data private, including their sensitive information and intellectual 

property. In accordance with a recent finding, it has been reported that 

organizations that use ChatGPT can look forward to 660 daily prompts for 

every 10.000 users of the application. What is more interesting is that with 

regularity that source code which is a vital component of intellectual assets 

owned by many organizations is being laid bare on an unprecedented scale. 

The study noted that out of every 10,000 enterprise users, about 22 ended 

up posting source code, this implies that there are approximately 158 

incidents in a month. This is the most frequent risk for source code exposure 

if we consider other types of sensitive information mishaps. For instance, 

Samsung prohibited their employees to use generative AI applications 

because they have accidentally leaked sensitive information via ChatGPT. 

Some of the good practices to acknowledge while using AI based 

applications can be listed as below:  
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- Regularly review data sensitivity and activities to determine the 

potential risks to the organization 

- Block access to the applications that is not appropriate for business 

usage/rise a disproportionate risk  

- Ensure all security defense systems of the company work together to 

build a better security operation.  

- Use DLP (Data Loss Prevention) policies to detect sensitive 

information, source code, regulated data or passwords used/included 

in the intellectual property.  

 

14. Questions to Be Addressed 
1. How can efficient recycling be increased and disposal of materials in 

electric vehicle factories can be decreased?  

2. Which NGOs can contribute to the problems of incompetent use of 

materials of electric vehicles?  

3. What methods can be applied to decrease the rates of e-wastes and 

disposed materials in developing countries?  

4. How can the United Nations encourage the development and 

adoption of international standards for the disposal and recycling of 

electric vehicle batteries? 

5. What key ethical considerations should be prioritized in the adoption 

of artificial intelligence for sustainable development goals? 

6. How can transparency be assured in the development and 

deployment of AI to foster trust among stakeholders? 

7. In what ways can AI applications be aligned with international human 

rights standards to prevent discrimination and promote inclusivity? 

8. How does informed consent play a role in ethically managing 

personal data in AI, and what collaborative measures can be taken 

globally? 

9. What strategies can be employed to mitigate biases in AI algorithms 

and ensure technology benefits all members of society? 
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10. How can education and awareness programs empower individuals 

and communities to engage with AI ethically? 

11. What collaborative efforts can be established globally to create 

enforceable frameworks for the ethical adoption of AI? 
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