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ABSTRACT  

This study examines the integration of artificial intelligence (AI) into waste 

management systems in Uganda, focusing on its potential to address significant 

challenges caused by rapid urbanization and inefficient traditional methods. 

The findings indicate that AI technologies—such as automated clean-up 

systems, waste detection through satellite imagery and drones, and logistics 

optimization can enhance efficiency, reduce costs, and improve waste 

management practices. However, the implementation of AI faces hurdles such 

as inadequate technological infrastructure, insufficient regulatory frameworks, 

and limited public awareness. Recommendations include developing robust 

policy frameworks, investing in digital infrastructure, fostering public-private 

partnerships, and building local technical expertise. Despite these challenges, 

AI offers transformative potential for Uganda’s waste management sector, 

promising greater efficiency and sustainability if the identified barriers are 

effectively addressed. 
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1. Introduction 

Environmental waste, particularly in urban centers like Kampala, has been a growing 

concern in Uganda. Rapid urbanization, industrial activities,1 and improper waste 

management practices contribute significantly to pollution.2 The country’s waste collection 

systems are often inefficient, leading to the accumulation of solid waste in public spaces, 

waterways, and residential areas, which poses severe environmental and public health 

risks.3 This growing environmental challenge calls for more effective solutions to curb 

waste accumulation and improve Uganda's waste management practices.4 

Traditional waste management approaches in Uganda face significant limitations, 

including inadequate technology, insufficient funding, and reliance on inefficient manual 

methods.5 These challenges result in slow labor-intensive processes that fail to keep pace 

with the increasing waste production. Therefore, there is an urgent need to adopt more 

advanced technologies, such as artificial intelligence (AI), to enhance the detection, 

classification, and clean-up of waste. AI has shown promise in addressing complex waste 

management issues, providing real-time monitoring, data-driven insights, and automation 

of clean-up processes. 

This study aims to investigate how AI technologies can be applied to detect and clean up 

environmental waste in Uganda. Specifically, it will explore how AI can effectively 

improve the waste management systems in Uganda, reduce manual labor, and help 
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1 Kisubi Esther Christine, ‘Environmental Justice and Participation of Local Communities in Decision-Making in the 

Oil and Gas Upstream Sub-Sector of Uganda’ (2023). 
2 E Kyomuhendo, ‘Environmental Challenges in Uganda: Waste Management Crisis in Urban Centers.’ (2020) 12(1) 

Journal of African Environmental Studies 77. 
3 M Nabukeera, ‘Waste Collection and Disposal in Kampala: Challenges and Opportunities.’ (2019) 11(4) Urban 

Studies Review 143. 
4 Esther Kisubi, ‘Environmental Justice and Participation of Local Communities in Decision- Making in the Oil and 

Gas Upstream Sub-Sector of Uganda’. 
5 J Asego, M., Obiero, G., & Mbaria, ‘The Role of Artificial Intelligence in Sustainable Waste Management: A Case 

Study from Kenya.’ (2021) 272 Journal of Environmental Management 111042. 
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minimize environmental damage caused by improper waste disposal. By examining AI 

applications in waste management, this research seeks to highlight the potential of AI as a 

transformative tool for improving environmental conditions in Uganda. 

2. Literature Review 

The integration of artificial intelligence (AI) in environmental monitoring has seen rapid 

growth due to its ability to process large volumes of data, enabling more accurate and 

efficient waste management systems.6 Machine learning, neural networks, and computer 

vision have been applied in detecting pollutants and assessing environmental health in 

various parts of the world.7 AI-powered drones and sensors are particularly useful in 

tracking hazardous waste, monitoring air and water quality, and collecting data on waste 

accumulation.8 These technologies enhance environmental monitoring by offering real-

time data that enables swift decision-making and preventive measures, thus reducing the 

time and cost traditionally associated with waste management.9 

In Uganda, waste management continues to be a pressing challenge. Kampala, as the 

largest urban center, experiences significant waste accumulation due to rapid population 

growth and industrialization.10 Despite efforts to improve waste management practices, 

over 40% of solid waste in Kampala remains uncollected, contributing to illegal dumping 

and pollution of water bodies such as Lake Victoria.11 Similar findings by Nyende et al.,12 

highlight that waste management in Uganda is primarily manual, with few technological 

advancements applied in collection or disposal. This has led to growing environmental and 

 
6 P Bhatia, S., Singh, R & Verma, ‘AI in Waste Management: A Review of Current Technologies.’ (2019) 16(4), 

International Journal of Environmental Science and Technology 2134. 
7 P Cui, Y., Zhang, Y., & Li, ‘Real-Time Environmental Monitoring Using AI: Applications in Waste Detection.’ 

(2021) 193(12) Environmental Monitoring and Assessment 721. 
8 J Li, X., Zhang, H., & Liu, ‘Robotic Arms in AI-Driven Recycling: The Future of Waste Sorting.’ (2021) 40(8) 

International Journal of Robotics Research 732. 
9 N Ionescu, G., Rada, E., & Ferronato, ‘AI-Based Waste Management Systems: From Theory to Practice.’ (2022) 

13(3) Waste and Biomass Valorization 1054. 
10 E Mutonyi, H., & Nakanwagi, ‘Challenges in Uganda’s Waste Management System: A Review’ (2020) 15(2), 

African Journal of Environmental Studies 178. 
11 M Nabukeera (n 3). 
12 P Nyende, D., Kyeyune, S., & Kasule, ‘Urban Waste Management in Uganda: Challenges and Innovations’ (2020) 

18(4) Environment and Urbanization 101. 
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health hazards, exacerbated by the absence of well-coordinated waste management 

policies. 

AI has been successfully implemented in waste management systems in other countries, 

showing potential for use in Uganda. For example, AI-driven robotic arms have been 

deployed to automate waste sorting in Japan, significantly increasing the speed and 

efficiency of recycling processes.13 Robotic systems equipped with AI can classify 

recyclable materials with high accuracy, reducing the need for manual labor in hazardous 

environments.14 Drones, too, have proven effective in identifying and cleaning up waste in 

hard-to-reach areas such as riverbanks and forested areas.15 These technologies have 

demonstrated substantial potential for improving waste collection efficiency in 

environments similar to Uganda, where accessing waste in urban slums and water bodies 

remains a challenge.16The role of AI in environmental clean-up extends beyond waste 

detection and sorting.17 Autonomous systems that leverage AI have been employed in 

large-scale environmental projects, such as cleaning oceans and rivers. The "Ocean 

Cleanup Project" uses AI-powered vessels to collect plastic debris from oceans, and 

reduces marine pollution.18 These systems are capable of adapting to different 

environments and adjusting their operations based on real-time data, which would be 

beneficial to Uganda's diverse landscape of rivers, wetlands, and forests.19 AI can also 

improve monitoring and compliance with environmental regulations, as its models could 

be used to track pollution levels and predict where illegal dumping is likely to occur.20 This 

 
13 N Sharma, A., Gupta, P., & Rao, ‘Robotics in AI Waste Management: The Future of Automated Recycling.’ (2020) 

27(3) Robotics and Automation 56. 
14 Li, X., Zhang, H., & Liu (n 9). 
15 D Chainey, J., Lewis, R., & Moore, ‘Autonomous Drones in Waste Management: Innovations for Difficult-to-Reach 

Environments.’ (2021) 147(3) Journal of Environmental Engineering 85. 
16 Ionescu, G., Rada, E., & Ferronato (n 10). 
17 Esther Kisubi and Tajudeen Sanni, ‘The Regulatory Regime for Public Participation in the Upstream Petroleum 

Sub-Sector in Uganda’ (2024) 5 Journal of Applied Science, Information and Computing 54. 
18 G Slat, B., Tonnis, D., & Verhoef, ‘The Ocean Cleanup Project: A New Frontier in AI-Driven Marine Waste 

Management.’ (2020) 161 Marine Pollution Bulletin 111. 
19 ibid. 
20 R Manogaran, G., Lopez, D., & Parameswaran, ‘Predictive Modeling of Illegal Dumping Using AI: A Global 

Review’ (2021) 100 Journal of Environmental Sciences 405. 
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predictive capability could help Ugandan authorities in identifying high-risk areas for 

pollution and focusing clean-up efforts where they are most needed. 

Despite the potential benefits in the adaptation of AI in waste management, Uganda faces 

several challenges. Key barriers include inadequate technological infrastructure, limited 

internet connectivity, and high costs associated with AI systems.21 Furthermore, the lack 

of skilled labor in AI and data science fields hinders the effective implementation and 

maintenance of AI-based waste management solutions.22 However, opportunities exist 

through partnerships with international organizations and private-sector investments, 

which can facilitate the adoption of these technologies in Uganda. For instance, 

collaborations between Ugandan municipalities and global tech companies could lead to 

tailored AI solutions that address local waste management challenges.23 

Further research by Ahmed et al. suggests that incorporating AI in urban waste 

management can also support broader sustainability goals. AI models can optimize the 

waste collection process by determining the best routes for garbage trucks, thereby 

reducing fuel consumption and greenhouse gas emissions.24 In addition, AI can enhance 

the efficiency of recycling plants by enabling automatic identification and sorting of 

materials based on their composition (Cacciatore et al., 2021). This could lead to a 

reduction in the amount of waste sent to landfills, aligning with Uganda's efforts to meet 

the United Nations’ Sustainable Development Goals (SDGs), particularly those related to 

sustainable cities and responsible consumption.25 

Several countries have also developed AI solutions for waste management that could serve 

as models for Uganda. For example, in South Korea, AI systems are used to detect illegal 

waste dumping through surveillance networks, significantly reducing illegal disposal 

 
21 M Asiimwe, J., & Waiganjo, ‘The Digital Infrastructure Gap: Challenges in Adopting AI in Uganda.’ (2022) 14(2) 

Journal of African Technology Studies 51. 
22 ibid. 
23 UNDP (n 6). 
24 M Ahmed, A., El-Rayes, K., & Elnashar, ‘Optimization of Urban Waste Collection Using AI-Based Routing 

Systems.’ (2020) 102 Waste Management 234. 
25 UNDP (n 6). 
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incidents. Similarly, AI-driven systems in Europe monitor landfill gas emissions and 

predict waste decomposition rates, helping authorities better to manage landfill sites 

(Smedley et al., 2021). These solutions demonstrate how AI can contribute to both real-

time monitoring and long-term waste management strategies, offering insights for 

Uganda's context. Despite the potential benefits, it is essential to consider the socio-

economic implications of AI in Uganda. The high cost of importing AI systems and the 

potential for job displacement in the waste management sector present challenges.26 As 

noted by Omodero et al.,27 introducing AI into labor-intensive sectors such as waste 

management could reduce employment opportunities for low-income workers, particularly 

in urban areas like Kampala. Therefore, any AI integration must be accompanied by efforts 

to either reskill workers or create new job opportunities for them. 

AI presents significant opportunities to enhance waste management systems in Uganda by 

improving efficiency,28 reducing environmental degradation, and supporting sustainability 

efforts.29 However, the successful adoption of AI will depend on overcoming 

infrastructural barriers, securing financial investments, and addressing socio-economic 

impacts.30 With the right strategic partnerships and investments, Uganda could leverage AI 

to transform its waste management practices and contribute to a cleaner and more 

sustainable environment. 

3. Research Methodology 

This study adopted a qualitative research design to explore the potential of AI in enhancing 

waste management in Uganda. A qualitative approach was chosen because it gives an in-

depth exploration of complex social, environmental, and technological dynamics.31 Case 

 
26 Asiimwe, J., & Waiganjo (n 22). 
27 JU Omodero, C. O., Ekwe, M. C., & Ihendinihu, ‘Environmental Accounting and Sustainability Reporting: 

Evidence from the Nigerian Oil and Gas Sector.’ (2022) 14(1) Journal of Accounting and Taxation 1. 
28 Ahmed, A., El-Rayes, K., & Elnashar (n 25). 
29 UNDP (n 6). 
30 K Kim, J., Han, S., & Lee, ‘AI in Waste Management: Case Studies from South Korea.’ (2021) 9(1) Smart Cities 

Journal 113. 
31 John Creswell &David Creswell., Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. 

(2018). 
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studies of AI implementation in waste management systems from other countries, such as 

Japan, South Korea,32  and few other European nations were analyzed to provide 

comparative insights. These international experiences were compared with the Ugandan 

practices to highlight challenges, opportunities, and adaptations that could be relevant for 

improving waste management in Uganda.33 This approach provided a comprehensive 

understanding of how AI-driven systems could be integrated into Uganda's waste 

management infrastructure while considering the local socio-economic and environmental 

conditions.34 

The primary data collection method for this study was documentary and policy review. 

Existing literature, government reports, environmental assessments,35 and international 

case studies on AI in waste management were reviewed to gather relevant data.36 The study 

also examined Ugandan policies related to waste management, technology adoption, and 

environmental conservation, focusing on their alignment with AI solutions.37 Documentary 

analysis provided valuable insights into the policy and practical landscape, enabling the 

researcher to interpret existing data within the framework of waste management practices. 

Moreover, policy documents from international organizations such as the United Nations,38 

and local government initiatives were reviewed to understand how AI could support 

Uganda’s efforts to meet Sustainable Development Goals (SDGs), particularly those 

related to environmental sustainability and urban waste management. 

The data collected were analyzed thematically; a common method in qualitative research 

used to identify patterns, themes, and relationships within the data.39 Thematic analysis 

allowed the researchers to evaluate the effectiveness of AI-based waste management 

 
32 Sharma, A., Gupta, P., & Rao (n 14). 
33 Mutonyi, H., & Nakanwagi (n 11). 
34 Asiimwe, J., & Waiganjo (n 22). 
35 Bhatia, S., Singh, R & Verma (n 7). 
36 Cui, Y., Zhang, Y., & Li (n 8). 
37 M Nabukeera (n 3). 
38 UNDP (n 6). 
39 Virginia Braun and Victoria Clarke, ‘Using Thematic Analysis in Psychology.’ [2006] Qualitative Research in 

Psychology, 3(2). 
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systems by categorizing the data into themes such as technological advancements, 

infrastructural challenges, environmental impacts, and policy support.40 Findings from 

international case studies were compared with Uganda’s waste management practices to 

assess how AI technologies could be adapted to local conditions. While primarily 

qualitative, the study incorporated quantitative data from environmental and policy reports 

to support the analysis.41 For instance, data on waste collection efficiency and 

environmental degradation rates before and after AI system implementation in other 

countries were used to draw comparisons and possible projections for Uganda. This 

combined qualitative and quantitative approach provided a comprehensive evaluation of 

AI's potential to transform waste management system in Uganda. The results of this 

analysis informed actionable recommendations for policymakers and stakeholders to 

addressing the infrastructural, technological, and financial barriers in hindering the 

adaptation of AI in waste management.42 

4. Legal and Policy Framework on Waste Management, Technology Adoption, and 

Environmental Conservation in Uganda 

Uganda's legal and policy framework for waste management, technology adoption, and 

environmental conservation is critical to addressing the country's growing environmental 

challenges. With rapid urbanization and industrialization contributing to waste 

accumulation and environmental degradation, the government has established policies and 

regulations to promote sustainable practices. Key legislative instruments include the 

National Environment Act, the Public Health Act among other. Below is an examination 

of the Uganda’s key legislation on Waste Management and Environmental Conservation. 

4.1. Waste Management Legislation 

The National Environment Act (NEA), 2019, serves as the core legal framework for 

environmental management in Uganda, specifically addressing waste management through 

various provisions in Part VIII. Section 96 emphasizes the duty to manage waste, placing 

 
40 Ionescu, G., Rada, E., & Ferronato (n 10). 
41 Ahmed, A., El-Rayes, K., & Elnashar (n 25). 
42 Asiimwe, J., & Waiganjo (n 22). 
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the responsibility on individuals and entities to ensure waste is handled in ways that do not 

harm the environment. Section 97 prohibits littering, reinforcing accountability at a societal 

level to maintain public cleanliness and environmental integrity. A notable feature of the 

NEA is Section 98,43 which introduces extended producer responsibility (EPR) and product 

stewardship. This shifts part of the responsibility for waste management to producers, 

making them accountable for the environmental impact of their products throughout the 

product lifecycle, from production to disposal. 

Furthermore, Section 99 imposes a general prohibition on the import and export of waste, 

which is critical for preventing Uganda from becoming a dumping ground for hazardous 

materials. However, Section 100 allows for the export of waste under specific licensing 

conditions, offering a controlled approach to waste exportation for treatment or recycling 

where necessary. Section 101 addresses the transboundary movement of waste, reflecting 

Uganda's commitment to international environmental protocols regarding hazardous waste 

transfers across borders. Lastly, Section 102 emphasizes the classification and management 

of hazardous waste, mandating stringent controls on its handling, storage, and disposal to 

protect public health and the environment from toxic substances. These legal provisions 

illustrate Uganda's comprehensive legislative approach towards sustainable waste 

management and environmental protection. The National Environment (Waste 

Management) Regulations, 2020 are a comprehensive framework designed to address 

waste management in Uganda. They lay out clear guidelines and responsibilities across 

various sectors, focusing on sustainable and environmentally friendly waste practices.44 

The Regulations ensure that waste management aligns with the environmental principles 

and guidelines set forth by the National Environment Act (NEA). 

Part II of the Regulations outlines general provisions related to waste management, with 

regulations such as Regulation 4, which mandates compliance with environmental 

principles. This regulation emphasizes the alignment of waste management practices with 

environmental sustainability, ensuring minimal harm to ecosystems. In this regard, the 

 
43 The National Environment Act 2019 Act 5 2019 (The Uganda Gazette No 10) pages 1. 
44 The National Environment (Waste Management) Regulations, 2020 
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waste hierarchy introduced in Regulation 7 is crucial, promoting a sequence of actions that 

prioritize waste prevention, reduction, reuse, and recycling over disposal. This strategy 

aligns well with the focus of the study on sustainability and environmental conservation in 

waste management. 

Regulation 5 places the responsibility for waste management on individuals, organizations, 

and local governments, demanding that waste generators adhere to proper practices. This 

is supported by Regulation 6, which prohibits littering, a regulation that ties into the overall 

goal of ensuring cleanliness and reducing environmental degradation in public spaces. 

These provisions, especially when paired with the concept of extended producer 

responsibility under Part V, encourage producers to manage waste resulting from their 

products, fostering accountability throughout the product lifecycle. For hazardous waste, 

Part VI of the Regulations lays down specific protocols. Regulation 45 introduces waste 

classification and characterization, critical in identifying the nature of waste, especially 

hazardous materials. This is complemented by Regulation 47, which holds the generator of 

hazardous waste responsible for its proper handling. This ensures that such waste is 

managed in ways that minimize harm to human health and the environment, reinforcing 

the study's emphasis on health and safety in waste management. Furthermore, the 

Regulations incorporate provisions for waste treatment and disposal in Part VII, with 

Regulation 60 outlining the general conditions under which waste can be treated and 

disposed. These provisions are vital in ensuring that waste is processed in a manner that 

prevents pollution or contamination, aligning with the study’s goal of sustainable waste 

management systems. 

Lastly, Part IX, which deals with waste incineration, and Part VIII on landfills, provide the 

technical and operational guidelines for these waste disposal methods. These sections 

ensure that waste incineration and landfilling are conducted safely, with appropriate 

measures in place to manage emissions and leachates that could harm the environment. 

This study, therefore, draws upon these regulations to assess how compliance with these 

waste management techniques can mitigate negative environmental impacts in Uganda. 
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4.2. The Adoption of Technology in Waste Management 

The Adoption of E-waste Management System in Uganda, in Uganda addresses the growing 

challenges associated with e-waste and proposes a comprehensive framework for 

sustainable management. This strategy emphasizes the need for proper handling, storage, 

recycling, and disposal of electronic waste to prevent environmental degradation and 

protect public health. It begins with a situational analysis, highlighting the magnitude of 

the e-waste problem in Uganda, where improper disposal practices and limited 

infrastructure exacerbate the risks associated with toxic materials found in electronics, such 

as lead and mercury. An in-depth examination of this strategy further reveals the gaps 

regarding the public knowledge, attitudes, and perceptions on e-waste management. 

A significant part of the strategy focuses on the policy and legal framework. It references 

key regulatory documents, such as the National IT Policy,45 and the Electronic Waste 

Management Policy,46 alongside the National Environment Act and the National 

Environment (Waste Management) Regulations,47 which guide the overall management of 

e-waste in Uganda. These policies underline the principles of environmental sustainability 

and the need for stringent regulation of hazardous waste, advocating for extended producer 

responsibility to ensure that producers are accountable for the entire lifecycle of their 

products. Key strategic interventions are proposed to strengthen Uganda’s approach to e-

waste. One such intervention involves enhancing the legal and institutional framework, 

where the strategy calls for updating and enforcing regulations to ensure effective oversight 

of e-waste management. Public awareness and advocacy are also prioritized, as the strategy 

proposes national campaigns to educate the public on responsible e-waste disposal and the 

environmental hazards posed by careless handling of electronics. Moreover, the strategy 

outlines the need for investment in infrastructure by establishing e-waste collection centers 

and a national facility for dismantling and recycling electronic waste. This infrastructure is 

crucial for managing hazardous materials safely and efficiently. The strategy also 

 
45 The National IT Policy (2012). 
46 The Electronic Waste Management Policy (2012). 
47 The National Environment (Waste Management) Regulations, 2020. 
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encourages the formation of strategic partnerships between government agencies, private 

sector stakeholders, and international organizations to share knowledge, promote best 

practices, and mobilize resources. Additionally, capacity building initiatives are proposed 

to equip local governments and private companies with the skills and knowledge required 

to manage e-waste effectively. To support these efforts, the strategy suggests the creation 

of an e-waste fund for financing infrastructure development, public education, and research 

into innovative e-waste management technologies. 

Lastly, the strategy includes a robust monitoring and evaluation framework to ensure that 

the implementation of the interventions is successful and leads to tangible improvements 

in e-waste management. Regular assessments will track progress, providing insights into 

the effectiveness of the measures and facilitating adjustments as needed.  

The National ICT Policy in Uganda serves as a comprehensive framework that guides the 

development and application of information and communication technologies (ICTs), 

including their role in enhancing waste management systems. A key aspect of the policy is 

Objective 4, which promotes the integration of advanced technologies, such as Artificial 

Intelligence (AI), to improve service delivery and operational efficiency in various 

sectors.48 This objective aligns with global trends in utilizing AI to address environmental 

challenges, particularly through enhanced detection, monitoring, and management of 

waste. By encouraging the use of AI, the policy provides an enabling environment for 

implementing cutting-edge technologies that can automate waste detection processes, 

optimize waste collection routes, and enhance the recycling of materials, thereby 

contributing to more efficient and sustainable waste management systems. 

Another important provision is Policy 8, which emphasizes the importance of public-

private partnerships (PPPs) in fostering technological innovation and infrastructure 

development.49 This policy is particularly relevant to waste management, where the 

 
48 National Information Technology Authority Uganda [NITA-U], 2021. 
49 (NITA-U, 2021). 
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integration of AI and other advanced technologies requires significant investment and 

collaboration between government agencies, private sector players, and research 

institutions. Public-private partnerships can drive the development of AI-driven waste 

management solutions by providing the necessary financial resources, technical expertise, 

and innovative capacity. For example, through such collaborations, Uganda can leverage 

private sector expertise in AI to implement smart waste bins, AI-powered recycling plants, 

and drones for waste detection. These technologies can significantly enhance the country’s 

capacity to manage waste efficiently, while also fostering economic growth through the 

creation of tech-based jobs and industries. 

The Data Protection and Privacy Act, 2019 plays a critical role in regulating the collection, 

processing, and storage of personal data in Uganda, which is essential when implementing 

AI systems that handle sensitive information. As AI technologies are increasingly used in 

various sectors, including waste management, the protection of personal data becomes 

paramount. AI systems that employ sensors, surveillance cameras, and drones for waste 

detection often process large amounts of data, some of which may include personally 

identifiable information (PII). Therefore, compliance with data protection laws is essential 

to safeguard privacy and ensure ethical use of technology. 

One key provision is Section 5, which requires organizations to obtain consent from 

individuals before collecting their personal data. This provision ensures that data subjects 

are aware of the data being collected and have given their informed consent. In the context 

of AI-driven waste management systems, this requirement is particularly important when 

deploying technologies that collect real-time data from urban areas, such as AI-powered 

drones and smart waste bins that may inadvertently capture personal data from residents. 

By adhering to this provision, organizations involved in waste management can mitigate 

privacy risks and ensure compliance with legal standards. Another significant aspect of the 

Act is Section 16, which mandates organizations to implement data protection measures to 

safeguard against unauthorized access and misuse of data. This is crucial for AI systems 

that process sensitive information, as any breach in data security could result in the 

https://doi.org/10.59568/KIULJ-2024-6-2-15


Kampala International University Law Journal (KIULJ) [2024] Vol. 6, Issue 2 

            [ISSN: 2519-9501]                                                  Website: www.kiulj.kiu.ac.ug 

 

287                                                                 https://doi.org/10.59568/KIULJ-2024-6-2-15 

exploitation of personal information, leading to potential harm to individuals. For AI 

technologies involved in environmental waste management, robust data protection 

measures must be in place, such as encryption, anonymization, and secure storage 

practices, to prevent unauthorized access to data collected by AI systems. This not only 

builds public trust in AI applications but also ensures compliance with the legal obligations 

set out by the Act. 

4.3. Environmental Conservation 

The National Environment Policy serves as a foundational framework for environmental 

conservation and sustainable development in Uganda. This policy aims to guide the 

nation’s efforts to protect natural resources while promoting economic development in an 

environmentally responsible manner. A key provision within the policy is Policy 5, which 

emphasizes the importance of implementing sustainable waste management practices that 

minimize the environmental impact of human activities. This provision recognizes that 

improper waste disposal, especially in urban areas, significantly contributes to 

environmental degradation, including pollution of land, water, and air. By advocating for 

sustainable practices, the policy encourages the adoption of methods that reduce waste 

generation, promote recycling, and ensure the proper disposal of hazardous materials, 

ultimately contributing to a healthier environment and sustainable development. 

In addition to waste management, Policy 8 supports the adoption of advanced technologies 

that promote resource conservation and reduce pollution. This provision is particularly 

relevant in the context of integrating AI technologies in waste management. AI-driven 

systems can help optimize waste collection, improve recycling efficiency, and detect illegal 

dumping sites, thereby reducing the environmental impact of waste. The policy’s 

encouragement of technological innovation aligns with global efforts to harness AI for 

environmental conservation, offering Uganda the opportunity to leverage these tools for 

more effective management of its natural resources. Furthermore, the policy promotes a 

holistic approach to environmental conservation, emphasizing the need for public 
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awareness and community involvement in sustainable practices. The National 

Environment Policy thus provides a crucial legal and policy framework that can support 

AI-driven waste management solutions, as it advocates for the integration of technology 

and innovation to meet conservation goals while minimizing the environmental footprint. 

Uganda, as a signatory to the Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and Their Disposal,50 is committed to the regulation of 

hazardous waste movements across borders and ensuring their safe disposal. This 

international agreement is crucial for developing countries like Uganda, which face the risk 

of becoming dumping grounds for hazardous wastes from developed nations. One of the 

key provisions, Article 4, explicitly prohibits the export of hazardous wastes from 

developed to developing countries without the prior informed consent of the receiving 

state. This provision is designed to protect vulnerable nations from the environmental and 

public health dangers associated with the uncontrolled importation of hazardous waste. By 

requiring consent, it ensures that countries like Uganda retain sovereignty over decisions 

regarding the types and amounts of hazardous waste they are willing to handle, preventing 

the unethical and unsafe transfer of waste from wealthier nations. 

Another critical aspect of the convention is Article 6, which outlines procedures for the 

environmentally sound management of hazardous wastes. This provision establishes 

protocols for ensuring that hazardous waste, whether generated domestically or imported, 

is handled in a manner that minimizes environmental and human health risks. For Uganda, 

adherence to these procedures is vital, especially as the country grapples with 

industrialization and the resulting waste. AI technologies can play a significant role in 

fulfilling these obligations by improving hazardous waste detection, monitoring cross-

border movements, and ensuring compliance with international standards. AI can also 

enhance Uganda’s capacity to identify illegal waste shipments and, promote safer and more 

efficient waste management practices. The Basel Convention thus provides a legal 

 
50 The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal 2019. 
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framework that supports Uganda’s efforts to regulate hazardous waste and protect its 

environment. It underscores the importance of both national and international cooperation 

in addressing the challenges posed by hazardous waste. 

5. Application of AI Technology in Waste Management: Analyses of its Significant 

Effect 

5.1. AI as a Waste Detector 

AI has significantly advanced waste detection capabilities through technologies such as 

satellite imagery, Internet of Things (IoT) devices, and machine learning algorithms. These 

technologies enable efficient monitoring of waste management processes,51 detection of 

illegal dumping activities, and prediction of future waste patterns.52 Under various national 

and international legal frameworks, AI-driven waste detection aligns with the principles of 

environmental protection and enforcement. In the Netherlands, AI-powered waste 

detection systems have proven effective in identifying illegal landfills and tracking 

hazardous materials.53 Similarly, in India, AI-based sensors and satellite imagery are used 

to monitor waste bins and detect illegal dumping, optimizing waste management efforts.54 

These approaches are in line with the principles outlined in the European Union’s Waste 

Framework Directive,55 which emphasizes the need for efficient waste management and 

the prevention of illegal disposal. In Uganda, the legal framework for waste management 

is primarily governed by the National Environment Act (NEA) and associated regulations. 

The NEA, particularly through its Waste Management Regulations,56 mandates the 

development of efficient waste management practices and the prevention of environmental 

violations. AI technologies can enhance compliance with these regulations by providing 

accurate and timely data on waste accumulation and illegal dumping sites. 

 
51 Bhatia, S., Singh, R & Verma (n 7). 
52 Sharma, A., Gupta, P., & Rao (n 14). 
53 Cui, Y., Zhang, Y., & Li (n 8). 
54 A Pathak, P., Srivastava, R., & Mishra, ‘AI-Based Waste Management Systems for Smart Cities.’ (2020) 17(4) 

International Journal of Environmental Science and Technolog 1657. 
55 European Union, ‘Waste Framework Directive (2008/98/EC) on Waste and Repealing Certain Directives.’ (2008). 
56 Waste Management Regulations (NEMA, 2020). 
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Application in Uganda-AI technology presents significant potential for improving waste 

detection in Uganda, where rapid urbanization has led to substantial waste management 

challenges.57 In cities like Kampala, inefficient waste collection systems and widespread 

illegal dumping contribute to environmental degradation. AI could address these issues by 

providing real-time data on waste accumulation and illegal dumping, especially in 

vulnerable ecosystems such as wetlands and water bodies.58 AI-powered drones could be 

deployed to monitor Uganda's wetlands, which are often used as dumping grounds. By 

capturing real-time aerial footage, these drones would enable authorities to identify 

pollution sources and track waste disposal patterns, enhancing regulatory enforcement in 

accordance with the NEA’s provisions.59 Additionally, machine learning algorithms can 

analyze historical data to predict future waste patterns, optimizing waste collection 

schedules and resource allocation.60 This predictive capability supports compliance with 

the NEA’s goals of efficient and proactive waste management. 

Predictive Capabilities and Future Patterns-AI’s predictive capabilities are advantageous 

for future waste management planning. Machine learning models trained on historical data 

can forecast future waste generation trends based on factors such as population growth, 

economic activity, and urbanization rates. 61 This foresight enables Ugandan authorities to 

plan infrastructure and resources to keep pace with rapid urban development. Predictive 

models can also identify potential areas for illegal dumping before they occur, allowing for 

preemptive measures in line with the NEA’s focus on prevention and environmental 

protection.62 For example, AI systems in New York predict waste accumulation hotspots 

based on traffic patterns and population density.63 Similar technologies in Uganda could 

 
57 Mutonyi, H., & Nakanwagi (n 11). 
58 M Nabukeera (n 3). 
59 Chainey, J., Lewis, R., & Moore (n 16). 
60 Ahmed, A., El-Rayes, K., & Elnashar (n 25). 
61 Cui, Y., Zhang, Y., & Li (n 8). 
62 Sharma, A., Gupta, P., & Rao (n 14). 
63 Ahmed, A., El-Rayes, K., & Elnashar (n 25). 
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help authorities anticipate waste issues in high-risk areas, such as informal settlements, 

ensuring that resources are allocated efficiently and reducing environmental degradation. 

5.2. AI in Waste Clean-up Operations 

Automated Clean-up Technologies-The use of AI in waste clean-up operations has led to 

the development of sophisticated automated technologies. For instance, AI-powered 

robotics and drones have enhanced the efficiency and safety of waste management tasks.64 

In Europe and Asia, automated sorting systems have been widely adopted to process and 

segregate waste materials with greater precision compared to traditional manual methods. 

In Germany, AI-driven robots employed in recycling facilities have demonstrated high 

accuracy in sorting plastics and metals, significantly reducing contamination in recyclable 

materials.65 Similarly, Japan has implemented automated waste sorting systems that 

improve municipal waste management by effectively categorizing waste, thereby reducing 

the need for manual sorting.  AI-enabled drones are particularly valuable in managing 

waste in hazardous or hard-to-reach areas. These drones are equipped with advanced 

sensors and AI algorithms to identify and collect waste in environments where human 

intervention is risky, such as polluted rivers or hazardous dumpsites. For example, in 

China, AI-powered drones have been deployed to monitor and clean up polluted water 

bodies, showcasing their effectiveness in addressing environmental contamination.66 These 

drones can collect floating waste and access areas where conventional waste management 

methods are impractical. 

Regulatory Compliance and Safety Standards: The deployment of AI technologies in waste 

clean-up operations must adhere to existing regulations and safety standards to ensure 

environmental protection and public safety. In Uganda, the National Environment Act 

 
64 Cui, Y., Zhang, Y., & Li (n 8). 
65 M Schroeder, P., Hofmann, S., & Steger, ‘Advanced Robotics in Recycling: The European Perspective.’ (2020) 

38(6) Waste Management & Research 507. 
66 H Zhou, X., Li, Y., & Wang, ‘AI-Enabled Drones for Environmental Monitoring and Waste Management.’ (2021) 

294 Journal of Environmental Management, , 113025. 
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(NEA),67 and the Waste Management Regulations,68 provide the necessary legal 

framework for overseeing waste management and ensuring compliance with 

environmental standards (NEMA, 2019; NEMA, 2020). Section 48 of the NEA mandates 

proper waste management practices to prevent environmental degradation. This provision 

is particularly important in the context of AI technologies, as it requires that any AI systems 

used in waste clean-up operations align with Uganda's environmental standards. Failure to 

comply with these standards could result in environmental harm, undermining the intended 

benefits of using AI for waste management. Additionally, Regulation 6 of the Waste 

Management Regulations specifies the procedures for waste collection and disposal. When 

integrating AI systems into these processes, compliance with these procedures becomes 

crucial. AI technology must be programmed and deployed in a way that upholds the 

existing regulatory framework, ensuring that the technology does not compromise the 

safety or efficiency of waste management operations. Non-compliance could lead to legal 

liabilities and penalties, making it essential for AI developers and waste management 

authorities to work closely together to meet regulatory requirements. 

Technology Adoption and Data Privacy-The adoption of AI technologies in environmental 

management raises critical considerations regarding data privacy and protection. Uganda’s 

Data Protection and Privacy Act of 2019 provides a comprehensive framework that 

governs the collection, use, and management of personal data, placing a strong emphasis 

on protecting the rights and privacy of individuals.69One of the key requirements under this 

Act is the obligation for organizations to obtain explicit consent from individuals before 

collecting their personal data. This provision ensures that individuals are fully aware of 

and agree to how their data will be used, thus safeguarding their autonomy and privacy. 

In the context of AI deployment, such as using AI-powered systems for waste management, 

the issue of data privacy becomes particularly pertinent. Many AI systems rely on the use 

of advanced technologies like drones and sensors, which have the capacity to capture large 

 
67 The National Environment Act 2019 Act 5. 
68 Waste Management Regulations.: NEMA. (2020). 
69 Uganda Law Reform Commission, 2019. 
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volumes of data, including potentially sensitive information about individuals and their 

activities. For instance, drones may inadvertently capture images or details that fall under 

the category of personal data as defined by the Act. Therefore, it is imperative that 

organizations deploying such technologies in Uganda adhere to the legal requirements by 

implementing robust data protection measures. Compliance with the Data Protection and 

Privacy Act is not only a legal obligation but also essential for maintaining public trust. If 

AI technologies are perceived as intrusive or if they are found to be collecting data without 

proper authorization, it could lead to public backlash and erosion of confidence in these 

technologies. This could hamper the successful adoption of AI in waste management and 

other sectors. Consequently, organizations must invest in data security infrastructure and 

establish clear data handling protocols to ensure that all data collected is adequately 

protected and used in accordance with the law. 

Infrastructure and Investment-The deployment of AI-driven robotics and drones in 

Uganda, particularly within sectors such as waste management, necessitates significant 

investment in infrastructure and technological development. While the National ICT Policy 

actively promotes technological innovation and the expansion of necessary infrastructure,70 

the high costs associated with acquiring AI equipment, developing specialized facilities, 

and ensuring ongoing maintenance present formidable barriers. AI technologies, especially 

those that involve advanced robotics and drone systems, often require not only the initial 

outlay for equipment but also considerable investment in training personnel, maintaining 

systems, and upgrading existing infrastructures to accommodate AI-driven solutions.71 

In addressing these financial and infrastructural challenges, Uganda has the potential to 

leverage international collaborations and technology transfer programs. Such partnerships 

could provide both the financial backing and technical expertise necessary to facilitate AI 

integration. International partnerships with countries that are more advanced in AI 

 
70 National Information Technology Authority Uganda (NITA-U). (2021). National ICT Policy. Kampala: NITA-U. 
71 R Pathak, H., Gupta, S., & Kumar, ‘AI and Waste Management: A Case Study of India.’ (2020) 38(6), Journal of 

Waste Management & Research 507. 
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development could lead to mutually beneficial agreements where technology is transferred, 

local skills are developed, and financial assistance is provided to support the adoption of 

AI in waste management and other industries.72 For instance, international organizations 

like the World Bank and the African Development Bank have been known to support 

technological innovations in developing countries, and such partnerships could play a vital 

role in reducing the financial burden on Uganda.73 

Moreover, through technology transfer programs, Uganda can gain access to cutting-edge 

AI technologies at a reduced cost while simultaneously fostering local innovation. These 

programs encourage the sharing of knowledge, skills, and technologies between countries, 

which can help Uganda build local capacity and develop a sustainable technological 

ecosystem. With appropriate financial and technical support, Uganda can gradually 

overcome the economic and infrastructural hurdles associated with AI adoption and 

harness the benefits of AI-driven systems for improved efficiency in waste management 

and other critical areas of development.74 

Environmental Conservation-The integration of AI technologies in Uganda holds 

significant potential for environmental conservation, particularly by enhancing waste 

management practices. AI-powered tools, such as drones and robotics, could play a critical 

role in addressing illegal dumping in ecologically sensitive areas like wetlands. This aligns 

with Uganda's National Environment Policy, which prioritizes sustainable waste 

management and resource conservation.75 By employing AI to monitor and clean up 

wetlands and other vulnerable areas, the country can better mitigate the environmental 

harm caused by poor waste management practices. AI in waste management also promises 

to reduce the environmental footprint through more efficient operations. For instance, AI 

can optimize logistics by analyzing data related to waste collection routes, traffic patterns, 

and generation rates, leading to more efficient waste collection and reduced fuel 

 
72 ibid. 
73 Zhou, X., Li, Y., & Wang (n 62). 
74 UNDP (n 6). 
75 The Uganda's National Environment Policy 2021. 
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consumption and emissions. Cities like Seoul and San Francisco have already 

demonstrated the effectiveness of AI-based routing systems in reducing carbon 

footprints.76 Implementing similar AI solutions in Uganda could enhance the efficiency of 

waste collection operations while supporting compliance with environmental laws, such as 

the National Environment Act.77 

In addition, AI technologies can significantly improve the accuracy of waste sorting, a 

traditionally labor-intensive process prone to human error. AI-powered systems using 

computer vision and machine learning can accurately classify waste materials, improving 

recycling efficiency and reducing contamination. In the United Kingdom, AI-based sorting 

systems have led to higher recycling rates and less reliance on landfills.78 In Uganda, where 

low recycling rates and improper waste management are major environmental challenges, 

AI-driven sorting technologies could help improve recycling outcomes and ensure 

compliance with the Waste Management Regulations under the NEA. Resource recovery 

is another area where AI plays a crucial role. The precision of AI in identifying and sorting 

materials, such as plastics and metals, enhances recycling and the production of high-

quality recycled products.79 This efficiency supports Uganda’s environmental 

sustainability goals, as outlined in the National Environment Policy, by reducing landfill 

use and promoting the conservation of resources. 

AI’s ability to provide real-time data on waste management practices also enhances 

environmental impact assessments (EIAs). By monitoring waste generation, recycling 

rates, and emissions, AI helps identify areas for operational improvement.80 This data-

driven approach aligns with Uganda’s legal requirement for environmental impact 

evaluations, as stipulated by the NEA, ensuring waste management practices meet 

 
76 H Lee, J., Kim, S., & Park, ‘The Impact of AI-Based Routing on Urban Waste Collection: A Case Study of Seoul 

and San Francisco.’ (2019) 15(3) Journal of Environmental Engineering and Technology 217. 
77 The National Environment Act 2019 Act 5. 
78 M Harrison, P., Wright, R., & Johnson, ‘Enhancing Recycling Efficiency: The Role of AI in Waste Sorting.’ (2019) 

22(4) Journal of Sustainable Waste Management 342. 
79 Zhou, X., Li, Y., & Wang (n 62). 
80 P Singh, A., Gupta, R., & Kaur, ‘The Role of AI in Enhancing Environmental Impact Assessments: Monitoring 

Waste Management Practices.’ (2020) 17(4) International Journal of Environmental Science and Technology 1759. 
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environmental standards. AI-powered waste management systems are not only 

environmentally beneficial but also cost-effective. Automation reduces labor and 

operational costs, particularly in tasks like sorting and collection.81 For example, AI-driven 

systems have led to significant labor savings in recycling facilities, as seen in the United 

Kingdom.82 By integrating AI technologies, Uganda could achieve similar cost savings, 

complying with the Waste Management Regulations that promote efficient, low-cost 

operations. AI-based route optimization for waste collection, as implemented in cities like 

San Francisco, has reduced fuel costs and emissions, showing both environmental and 

financial benefits.83The scalability of AI technologies is another advantage. AI systems can 

be adapted for different environments, from urban areas with advanced infrastructure to 

rural regions where waste management infrastructure is limited. In rural areas, AI-powered 

drones could monitor waste in remote locations,84 ensuring that waste management 

technologies are accessible across diverse settings. This scalability supports the NEA’s call 

for adaptable waste management solutions to meet the varying needs of urban and rural 

Uganda. 

International examples demonstrate the effectiveness of AI in diverse settings. In Sweden, 

AI-powered sorting systems have been successful in both urban and rural contexts, 

showing their adaptability.85 Kenya has also seen improvements in waste collection and 

sorting through AI solutions. For Uganda, adopting AI technologies could lead to more 

sustainable and efficient waste management practices, while also reducing operational 

costs and aligning with the National Environment Policy. 

6. Challenges of Implementing AI in Uganda’s Waste Management Sector 

Despite the benefits, implementing AI for waste detection in Uganda faces challenges. The 

country's technological infrastructure is underdeveloped, and the high cost of AI 

 
81 Asiimwe, J., & Waiganjo (n 22). 
82 Harrison, P., Wright, R., & Johnson (n 73). 
83 Lee, J., Kim, S., & Park (n 71). 
84 Zhou, X., Li, Y., & Wang (n 62). 
85 P Takahashi, H., Müller, J., & Svensson, ‘AI-Powered Waste Sorting: Case Studies from Urban and Rural Sweden.’ 

(2019) 245, Journal of Environmental Management, 119. 
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technology may be a barrier to widespread adoption.  The lack of skilled personnel to 

manage and maintain AI systems could also limit their effectiveness. To overcome these 

barriers, Uganda could benefit from partnerships with international organizations and 

investments in digital infrastructure. Initiatives such as the Smart Africa Alliance, which 

promotes digital innovation across the continent, could support AI adoption in waste 

management and enhance compliance with the NEA’s regulations. 

The implementation of AI in Uganda’s waste management sector faces several challenges, 

deeply intertwined with legal and infrastructural issues. One of the primary obstacles is the 

inadequacy or low level of the country's technological infrastructure. Uganda’s limited 

internet connectivity, insufficient power supply, and lack of access to advanced AI 

technologies significantly hinder the deployment of AI systems.86 The National 

Environment Act (NEA) and related regulations emphasize the need for efficient waste 

management but do not address the underlying technological constraints that affect the 

effectiveness of AI solutions. For successful AI implementation, it is essential to address 

these infrastructure gaps and align with the NEA’s goals of improving environmental 

management through innovative solutions. 

Regulatory and policy constraints further complicate the integration of AI into Uganda’s 

waste management practices. The current regulatory framework on AI in Uganda is 

underdeveloped, with few policies guiding its development and use, especially in sectors 

like waste management.87 The absence of comprehensive legal frameworks hampers the 

promotion of AI while ensuring its ethical use. Establishing clear regulations that address 

AI’s application in environmental management is crucial. Such regulations would support 

innovation and ensure that AI technologies are implemented in a manner consistent with 

environmental protection standards outlined in the NEA. 

 
86 Asiimwe, J., & Waiganjo (n 22). 
87 Asego, M., Obiero, G., & Mbaria (n 5). 
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Social acceptance and public awareness are also significant challenges. In Uganda, the 

public knowledge and awareness about AI, and many individuals continue to rely on 

traditional waste management methods.88 This lack of awareness can lead to resistance 

against AI-driven systems, affecting their adoption and effectiveness. To overcome this 

barrier, there is a need for educational initiatives and public sensitization campaigns. These 

efforts should aim to demonstrate the benefits of AI in waste management and build trust 

among the public, aligning with the NEA’s objectives of fostering sustainable waste 

management practices through stakeholder engagement. 

7. Recommendations 

To effectively harness the potential of AI in waste management, it is recommended that 

Uganda should address several key issues and improve on other several areas that are 

mentioned below: 

 Firstly, The Uganda government should establish a clear policy framework specifically 

designed to guide the implementation of AI technologies in waste management. This 

framework should include incentives for AI-based projects and foster collaborations with 

international technology providers. Such policies would not only promote innovation but 

also create a conducive environment for the integration of advanced technologies in waste 

management practices. 

Institutional framework is crucial in achieving AI based waste management. It is highly 

recommended to establish a National Agency responsible for the adoption and 

development of Artificial Intelligence and Robotics to serve as a special purpose vehicle 

for promoting research and development in the field of AI, Robotics, Drones, Internet of 

Things (IoT) with the aim of developing the relevant technology that may transform and 

automate environmental clean-up system in Uganda 

Secondly, technological development is another critical area for improvement. Investment 

in digital infrastructure, including enhanced internet access and reliable power supply, is 

 
88 Kyomuhendo (n 2). 
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crucial for the successful deployment of AI in environmental waste management. 

Upgrading the country’s technological infrastructure would support the effective use of AI 

systems, making waste management operations more efficient and sustainable. 

Thirdly, collaboration and investment are also key to advancing AI in waste management. 

Public-private partnerships could play a significant role in financing AI technologies for 

waste detection and clean-up operations. Additionally, international collaborations could 

provide both technological expertise and financial support, facilitating the development 

and implementation of AI solutions. These partnerships would enhance Uganda’s capacity 

to adopt and integrate AI technologies, leveraging global knowledge and resources. 

Lastly, capacity building is vital for the long-term success of AI in waste management. 

Uganda needs to focus on training local AI engineers and waste management experts to 

ensure the effective deployment and maintenance of AI-driven systems. Developing local 

expertise will not only support the sustainability of AI technologies but also contribute to 

the broader goal of advancing technological capabilities within the country. 

8. Conclusion 

In conclusion, the integration of artificial intelligence (AI) into waste management presents 

a transformative opportunity for Uganda, offering significant improvements in efficiency, 

accuracy, and sustainability. The findings reveal that AI technologies, such as automated 

clean-up systems, waste detection through satellite imagery and drones, and optimization 

of logistics and sorting, have the potential to address the challenges currently faced in waste 

management. This study will contribute to advancing environmental sustainability in 

Uganda and offer innovative solutions to the pressing challenges of waste management by 

exploring the role of AI in waste management.89 

The deployment of AI-powered systems can lead to substantial cost savings by reducing 

labor and operational costs while enhancing the precision of waste sorting and collection. 

This has been demonstrated in various global contexts, including Europe, Asia, and the 

 
89 UNDP, ‘Sustainable Development Goals (SDGs) in Uganda: Progress and Challenges.’ (2020). 
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United States, where AI technologies have improved waste management efficiency and 

reduced environmental impact. Therefore, the application of AI could revolutionize waste 

management practices in Uganda by addressing inefficiencies in waste collection, illegal 

dumping, and environmental contamination. AI-powered drones and robotics could 

enhance waste detection and clean-up operations, particularly in challenging environments 

such as informal settlements and industrial zones. Additionally, AI’s ability to optimize 

waste collection routes and improve sorting accuracy could contribute to more effective 

resource recovery and reduced landfill use. However, the successful implementation of AI 

in Uganda faces several challenges, including limited technological infrastructure, 

inadequate regulatory frameworks, and low public awareness. Addressing these challenges 

requires a comprehensive approach that includes developing clear policy frameworks, 

investing in digital infrastructure, fostering public-private partnerships, and developing 

local capacities. 

References  

A Pathak, P., Srivastava, R., & Mishra, ‘AI-Based Waste Management Systems for Smart 

Cities.’ (2020) 17(4) International Journal of Environmental Science and Technolog 1657. 

D Chainey, J., Lewis, R., & Moore, ‘Autonomous Drones in Waste Management: Innovations 

for Difficult-to-Reach Environments.’ (2021) 147(3) Journal of Environmental Engineering 

85. 

E Kyomuhendo, ‘Environmental Challenges in Uganda: Waste Management Crisis in Urban 

Centers.’ (2020) 12(1) Journal of African Environmental Studies 77. 

E Mutonyi, H., & Nakanwagi, ‘Challenges in Uganda’s Waste Management System: A 

Review’ (2020) 15(2), African Journal of Environmental Studies 178. 

Esther Kisubi and Tajudeen Sanni, ‘The Regulatory Regime for Public Participation in the 

Upstream Petroleum Sub-Sector in Uganda’ (2024) 5 Journal of Applied Science, Information 

and Computing 54. 

Esther Kisubi, ‘Environmental Justice and Participation of Local Communities in Decision- 

Making in the Oil and Gas Upstream Sub-Sector of Uganda’. 

G Slat, B., Tonnis, D., & Verhoef, ‘The Ocean Cleanup Project: A New Frontier in AI-Driven 

Marine Waste Management.’ (2020) 161 Marine Pollution Bulletin 111. 

https://doi.org/10.59568/KIULJ-2024-6-2-15


Kampala International University Law Journal (KIULJ) [2024] Vol. 6, Issue 2 

            [ISSN: 2519-9501]                                                  Website: www.kiulj.kiu.ac.ug 

 

301                                                                 https://doi.org/10.59568/KIULJ-2024-6-2-15 

H Lee, J., Kim, S., & Park, ‘The Impact of AI-Based Routing on Urban Waste Collection: A 

Case Study of Seoul and San Francisco.’ (2019) 15(3) Journal of Environmental Engineering 

and Technology 217. 

H Zhou, X., Li, Y., & Wang, ‘AI-Enabled Drones for Environmental Monitoring and Waste 

Management.’ (2021) 294 Journal of Environmental Management, , 113025. 

J Asego, M., Obiero, G., & Mbaria, ‘The Role of Artificial Intelligence in Sustainable Waste 

Management: A Case Study from Kenya.’ (2021) 272 Journal of Environmental Management 

111042. 

J Li, X., Zhang, H., & Liu, ‘Robotic Arms in AI-Driven Recycling: The Future of Waste 

Sorting.’ (2021) 40(8) International Journal of Robotics Research 732. 

John Creswell &David Creswell., Research Design: Qualitative, Quantitative, and Mixed 

Methods Approaches. (2018). 

JU Omodero, C. O., Ekwe, M. C., & Ihendinihu, ‘Environmental Accounting and 

Sustainability Reporting: Evidence from the Nigerian Oil and Gas Sector.’ (2022) 14(1) 

Journal of Accounting and Taxation 1. 

K Kim, J., Han, S., & Lee, ‘AI in Waste Management: Case Studies from South Korea.’ (2021) 

9(1) Smart Cities Journal 113. 

Kisubi Esther Christine, ‘Environmental Justice and Participation of Local Communities in 

Decision-Making in the Oil and Gas Upstream Sub-Sector of Uganda’ (2023). 

M Ahmed, A., El-Rayes, K., & Elnashar, ‘Optimization of Urban Waste Collection Using AI-

Based Routing Systems.’ (2020) 102 Waste Management 234. 

M Asiimwe, J., & Waiganjo, ‘The Digital Infrastructure Gap: Challenges in Adopting AI in 

Uganda.’ (2022) 14(2) Journal of African Technology Studies 51. 

M Harrison, P., Wright, R., & Johnson, ‘Enhancing Recycling Efficiency: The Role of AI in 

Waste Sorting.’ (2019) 22(4) Journal of Sustainable Waste Management 342. 

M Nabukeera, ‘Waste Collection and Disposal in Kampala: Challenges and Opportunities.’ 

(2019) 11(4) Urban Studies Review 143. 

M Schroeder, P., Hofmann, S., & Steger, ‘Advanced Robotics in Recycling: The European 

Perspective.’ (2020) 38(6) Waste Management & Research 507. 

N Ionescu, G., Rada, E., & Ferronato, ‘AI-Based Waste Management Systems: From Theory 

to Practice.’ (2022) 13(3) Waste and Biomass Valorization 1054. 

N Sharma, A., Gupta, P., & Rao, ‘Robotics in AI Waste Management: The Future of 

Automated Recycling.’ (2020) 27(3) Robotics and Automation 56. 

https://doi.org/10.59568/KIULJ-2024-6-2-15


Kampala International University Law Journal (KIULJ) [2024] Vol. 6, Issue 2 

            [ISSN: 2519-9501]                                                  Website: www.kiulj.kiu.ac.ug 

 

302                                                                 https://doi.org/10.59568/KIULJ-2024-6-2-15 

P Bhatia, S., Singh, R & Verma, ‘AI in Waste Management: A Review of Current 

Technologies.’ (2019) 16(4), International Journal of Environmental Science and Technology 

2134. 

P Cui, Y., Zhang, Y., & Li, ‘Real-Time Environmental Monitoring Using AI: Applications in 

Waste Detection.’ (2021) 193(12) Environmental Monitoring and Assessment 721. 

P Nyende, D., Kyeyune, S., & Kasule, ‘Urban Waste Management in Uganda: Challenges and 

Innovations’ (2020) 18(4) Environment and Urbanization 101. 

P Singh, A., Gupta, R., & Kaur, ‘The Role of AI in Enhancing Environmental Impact 

Assessments: Monitoring Waste Management Practices.’ (2020) 17(4) International Journal 

of Environmental Science and Technology 1759. 

P Takahashi, H., Müller, J., & Svensson, ‘AI-Powered Waste Sorting: Case Studies from 

Urban and Rural Sweden.’ (2019) 245, Journal of Environmental Management, 119. 

R Manogaran, G., Lopez, D., & Parameswaran, ‘Predictive Modeling of Illegal Dumping 

Using AI: A Global Review’ (2021) 100 Journal of Environmental Sciences 405. 

R Pathak, H., Gupta, S., & Kumar, ‘AI and Waste Management: A Case Study of India.’ 

(2020) 38(6), Journal of Waste Management & Research 507. 

Virginia Braun and Victoria Clarke, ‘Using Thematic Analysis in Psychology.’ [2006] 

Qualitative Research in Psychology, 3(2). 

 

https://doi.org/10.59568/KIULJ-2024-6-2-15

