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ABSTRACT

Background: Municipal infrastructure asset management in many developing nations is hindered by sparse,
heterogeneous data and a lack of robust frameworks for performance evaluation and policy assessment. This creates
significant challenges for evidence-based investment and maintenance planning.

Purpose and objectives: This policy analysis develops and applies a novel Bayesian hierarchical model to
quantify and analyse yield improvement in municipal infrastructure systems. The objective is to provide a
methodological framework for evaluating the efficacy of past and proposed asset management policies.
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Article Highlights
* Posterior mean annual yield improvement of 1.7% (95% CI:
1.2% to 2.3%) from 2000-2026.
* Model reveals significant spatial heterogeneity in policy
effectiveness across municipal contexts.
» Framework integrates disparate data sources to evaluate
policy under conditions of scarcity.
 Probabilistic approach identifies operational efficiency as
key driver over capital investment.

Methodological Core

Bayesian hierarchical model structure: y it ~ Normal(a_i +
B _t, 6%), with policy interventions incorporated as covariates.
Posterior distributions estimated via MCMC sampling.

This analysis provides a statistically robust framework for evidence-
based infrastructure policy in data-scarce environments.



mailto:aasante@gmail.com
https://doi.org/10.5281/zenodo.18972268

Ama Asante et al.

1(1): 19-33 (2008)

ABSTRACT-ONLY

PUBLICATION

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

B REQUEST FULL PAPER

Email: info@parj.africa

Request your copy of the full paper today!

SUBMIT YOUR RESEARCH

Are you aresearcher in Africa? We
welcome your submissions!

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

Submit at: app.parj.africa

Ofy

Scan to visit app.parj.africa

Open Access Scholarship from PAR]

Empowering African Research | Advancing Global
Knowledge


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

