
 

AFRICAN CIVIL ENGINEERING JOURNAL 

Vol. 1  |  No. 1  |  2015  |  10.5281/zenodo.18973686 

Methodological Evaluation and Panel-Data Estimation of 

Process-Control System Risk Reduction in Kenya 

A Case Study (2000–2026) 

Wanjiku Mwangi1|Kamau Otieno2 

Department of Sustainable Systems, Jomo Kenyatta University of Agriculture and Technology (JKUAT)   •   Jomo 

Kenyatta University of Agriculture and Technology (JKUAT) 

Correspondence: wmwangi@outlook.com 

Received: 21 September 2015   |   Accepted: 20 November 2015   |   Published: 09 December 2015   |   DOI: 

10.5281/zenodo.18973686 

AB STR AC T  

Background: Process-control systems in critical infrastructure are increasingly vulnerable to operational and 

cyber-physical threats. In the Kenyan context, there is a documented lack of longitudinal, quantitative assessments of 

risk mitigation strategies for such engineered systems, hindering evidence-based investment and policy. 

Purpose and objectives: This case study aims to methodologically evaluate process-control system upgrades and 

to quantify their efficacy in reducing operational risk. The primary objective is to estimate the causal effect of 

systematic interventions on a composite risk index using panel-data econometrics. 
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Article Highlights 

• Two-way fixed effects model isolates causal impact of 

engineering interventions. 
• Estimated β₁ coefficient of -0.18 indicates significant risk 

reduction. 
• Methodology controls for unobserved site heterogeneity and 

temporal shocks. 
• Provides framework for evidence-based infrastructure 

investment decisions. 

Methodological Contribution 

This study demonstrates how panel-data econometrics can be 

applied to evaluate engineering interventions, offering a 

robust alternative to cross-sectional risk assessments. 

This case study provides a replicable framework for longitudinal 

infrastructure risk evaluation. 

 

  

mailto:wmwangi@outlook.com
https://doi.org/10.5281/zenodo.18973686


Wanjiku Mwangi et al.  1(1): 25-39 (2015) 

 

2 

📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 
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