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AB STR AC T  

Background: Municipal infrastructure asset management in South Africa faces significant challenges in 

quantifying the effectiveness of risk reduction interventions. Current evaluation methods often lack rigorous 

counterfactual analysis, making causal attribution difficult. 

Purpose and objectives: This article presents a methodological framework for the quasi-experimental evaluation 

of engineering interventions aimed at reducing the risk of municipal infrastructure failure. The objective is to provide 

a robust statistical model for measuring causal impacts on asset risk metrics. 

Keywords: municipal infrastructure, asset management, risk reduction, difference-in-differences, South Africa, 

methodological evaluation, engineering systems 

Article Highlights 

• DiD model isolates causal impacts of infrastructure 

interventions from background trends. 
• Parallel trends assumption is critical; violation can bias 

estimates by over 30%. 
• Provides rigorous alternative to simple before-and-after 

comparisons. 
• Framework supports post-implementation review of asset 

management programmes. 

Core Model Specification 

$Y_{it} = \beta_0 + \beta_1 \text{Treat}_i + \beta_2 

\text{Post}_t + \delta (\text{Treat}_i \cdot \text{Post}_t) + 

\epsilon_{it}$, where $\delta$ is the average treatment effect 

on the treated. 

This methodological framework advances causal inference in 

municipal infrastructure evaluation. 
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references is available upon request. 
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