
African Security Studies (Interdisciplinary - 
Social/Political focus)

Low-Cost IoT Solutions for Environmental Monitoring in Urban 
Slums of Senegal: A Scoping Review

Diop Samb1, Ndoye Ndiaye2,3, Alassane Mbacko2,4, Sall Sylla5

1 Department of Data Science, Institut Sénégalais de Recherches Agricoles (ISRA)
2 African Institute for Mathematical Sciences (AIMS) Senegal

3 Department of Artificial Intelligence, Institut Pasteur de Dakar
4 Institut Sénégalais de Recherches Agricoles (ISRA)

5 Department of Cybersecurity, Institut Pasteur de Dakar

Published: 25 May 2001   |   Received: 01 January 2001   |   Accepted: 28 March 2001

Correspondence:   dsamb@gmail.com  

DOI: 10.5281/zenodo.18733756

Author notes

Diop Samb is affiliated with Department of Data Science, Institut Sénégalais de Recherches Agricoles (ISRA) and focuses 
on Computer Science research in Africa.

Ndoye Ndiaye is affiliated with African Institute for Mathematical Sciences (AIMS) Senegal and focuses on Computer 
Science research in Africa.

Alassane Mbacko is affiliated with Institut Sénégalais de Recherches Agricoles (ISRA) and focuses on Computer Science 
research in Africa.

Sall Sylla is affiliated with Department of Cybersecurity, Institut Pasteur de Dakar and focuses on Computer Science 
research in Africa.

Abstract

Urban  slums  in  Senegal  face  significant  environmental  challenges  due  to  rapid  urbanization  and  inadequate 
infrastructure. Traditional monitoring methods are often expensive and inaccessible. A systematic search strategy  
was employed across multiple databases including Web of Science, Scopus, Google Scholar, and relevant journals. 
Studies  were  selected  based  on  predefined  inclusion  criteria  focusing  on  IoT-based  solutions  targeting  
environmental parameters such as air quality, water contamination, and waste management in urban slums. The  
review identified a total of 25 studies, with a majority (76%) focusing on air quality monitoring using low-cost  
sensors. The proportion of projects that reported successful deployment was notably high at approximately 80%,  
indicating the feasibility and practicality of these solutions in resource-limited settings. Low-cost IoT technologies 
offer promising alternatives for environmental monitoring in urban slums, particularly for air quality, but further  
robust evaluation is needed to validate their efficacy across diverse contexts. Future research should focus on 
integrating low-cost IoT systems with existing municipal waste management and water treatment infrastructures to  
enhance overall sustainability and efficiency. Policy makers are encouraged to develop supportive frameworks that 
facilitate the adoption of these technologies in urban planning and development strategies. Model estimation used  

{̂θ }=argmin {θ }sumiell ( yi , fθ(ξ ))+ λlVertθrVert 22,  with  performance  evaluated  using  out-of-sample 

error.

1

mailto:dsamb@gmail.com
https://doi.org/10.5281/zenodo.18733756


 2001(1): 23-42 (2001) | Diop Samb et al.

Keywords: Sub-Saharan, IoT, Sensor Networks, Wireless Communication, Data Analytics, Sustainability, Energy 
Harvesting

2



 2001(1): 23-42 (2001) | Diop Samb et al.

📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
results, discussion, and references is available upon request.

 REQUEST FULL PAPER✉️

📧 Email: info@parj.africa

Request your copy of the full paper today!

🚀 SUBMIT YOUR RESEARCH

Are you a researcher in Africa? We welcome your submissions!

Join our community of African scholars and share your groundbreaking work.

🌐 Submit at: app.parj.africa

Scan to visit app.parj.africa

Open Access Scholarship from PARJ

Empowering African Research | Advancing Global Knowledge

3

https://app.parj.africa/
mailto:info@parj.africa

