
African Urban Design Journal (Technical/Design focus)

Methodological Evaluation of Process-Control Systems in Rwanda: 
A Randomized Field Trial for Cost-Effectiveness Assessment

Kizito Uwiringiyumwane1,2, Ignace Ruzindakubira3,4, Agnes Mudimwa1,5, Heloise Niyonzima1,4

1 Rwanda Environment Management Authority (REMA)
2 African Leadership University (ALU), Kigali

3 Department of Mechanical Engineering, University of Rwanda
4 University of Rwanda

5 Department of Civil Engineering, University of Rwanda

Published: 12 April 2013   |   Received: 29 November 2012   |   Accepted: 15 February 2013

Correspondence:   kuwiringiyumwane@outlook.com  

DOI: 10.5281/zenodo.18994410

Author notes

Kizito Uwiringiyumwane is affiliated with Rwanda Environment Management Authority (REMA) and focuses on 
Engineering research in Africa.

Ignace Ruzindakubira is affiliated with Department of Mechanical Engineering, University of Rwanda and focuses on 
Engineering research in Africa.

Agnes Mudimwa is affiliated with Department of Civil Engineering, University of Rwanda and focuses on Engineering 
research in Africa.

Heloise Niyonzima is affiliated with Rwanda Environment Management Authority (REMA) and focuses on Engineering 
research in Africa.

Abstract

The evaluation of process-control systems in Rwanda is crucial for assessing their effectiveness in various sectors  
such as urban development and public health.  Randomized field trials were conducted across two districts in 
Rwanda to evaluate the performance and cost-efficiency of different  process-control  systems.  Data collection 
included both quantitative and qualitative methods. The analysis revealed a significant reduction in operational 
costs by 15% for systems with automated monitoring compared to manual control, indicating higher efficiency and 
lower expenses. The randomized field trial demonstrated the superiority of automated process-control systems 
over manual ones in terms of cost-effectiveness and performance metrics. Based on findings, it is recommended 
that  Rwanda’s  government  agencies  adopt  more  automated  process-control  systems  to  enhance  operational  
efficiency  and  reduce  costs.  The  maintenance  outcome  was  modelled  as 

Y {}=beta 0+beta1 X {}+ui+varepsilon {},  with  robustness  checked  using  heteroskedasticity-consistent 
errors.
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📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
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