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Purpose: This study aims to examine the relationship between wages and human labor productivity using
data mining techniques. Specifically, it seeks to identify the key activities that influence wage levels and,
consequently, employee productivity within electricity meter installation and testing teams. The motivation
is rooted in the critical role of fair compensation as an organizational driver for improved efficiency and
economic development, particularly in operational settings with diverse job tasks and non-linear
performance factors.

Design/methodology/approach: The research employs a quantitative, data-driven methodology based on
15 months of operational and wage data collected from 45 installation technicians at the Yazd Province
Electricity Distribution Company. Feature selection was performed using statistical filter algorithms,
followed by predictive modeling with the C5.0 Decision Tree and Artificial Neural Network (ANN)
algorithms. Comparative analysis of model accuracy and precision validated the robustness of the results.
The study follows standard data mining procedures: data preprocessing, model building, evaluation, and
interpretation.

Findings: The analysis revealed a significant positive relationship between wages and productivity. Key
determinants of higher wages and productivity included technical inspection, debt and claims collection,
switch replacement, and three-phase meter installation. Among 24 measured activity variables, the C5.0

. ®
Corresponding author, 0000-0002-2108-0287 2981-0329 / © University of Isfahan
This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses/by-
nc-nd/4.0/)



https://doi.org/10.22108/pom.2026.143121.1587
https://orcid.org/0000-0002-2108-0287
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

52/Research in Production and Operations Management, Vol. 17, Issue 1, No. 44, 2026

model achieved 94.12% accuracy and 81.8% precision, while the ANN model performed slightly better
with 97.05% accuracy and 90.9% precision. These findings confirm the predictive strength of neural
networks while underscoring the interpretability advantage of decision tree rules. Activities identified as
productivity-critical can inform performance-dependent wage structures and outsourcing strategies.

Research limitations/implications: This study is subject to several limitations. It excluded personal
factors such as work experience, gender, marital status, and number of children, as well as broader
economic variables (e.g., inflation) and psychological dimensions like job satisfaction or organizational
commitment. These elements could influence the wage—productivity relationship and warrant inclusion in
future research. Methodologically, the study employed a filter-based feature selection approach;
subsequent studies should explore alternative preprocessing techniques such as wrapper methods to
improve classification accuracy. Although the C5.0 decision tree algorithm was used due to its suitability
for the dataset, future research may compare its performance with other algorithms such as CHAID,
CART, or hybrid combinations (Bayesian networks with decision trees) by evaluating model metrics like
accuracy, AUC, and F-score. Furthermore, other data-mining techniques, especially support vector
machines (SVM), could be applied to test the consistency and robustness of findings. Given the one-year
data span, longitudinal or multi-year studies are recommended to assess productivity dynamics over time.
Expansion to other sectors, such as the water and electricity industries, or comparisons across different
provinces and organizational scales would enhance generalizability and practical understanding. Finally,
future work may analyze productivity determinants with respect to varying levels of human-capital
intensity across industrial contexts.

Practical implications: The findings offer actionable insights for human resource managers and industrial
operations leaders. By linking employee compensation directly to measured productivity indicators,
organizations can implement performance-based wage systems and identify high-impact tasks for potential
outsourcing. Improved decision support for labor planning may reduce inefficiencies and enhance
electricity service delivery.

Social implications: Establishing fair, data-driven wage frameworks contributes to employee motivation,
equity, and organizational justice. Enhanced workforce productivity fosters sustainable economic
performance, promotes job satisfaction, and strengthens social welfare by ensuring optimal use of human
capital within public utility services.

Originality/value: This paper is the first to apply the C5.0 decision tree algorithm alongside neural
network comparison to analyze wage—productivity relationships in the electricity distribution sector. It
introduces methodological diversity and clearly shows how specific technical activities affect
compensation. The study contributes to productivity analysis scholarship and managerial practices in labor
economics and industrial operations, and examines the feasibility of outsourcing critical activities for
managerial decision-making and cost control.
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Table2-: Researched characteristics in the activities of meter installation and testing officers
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Table3- Descriptive data analysis
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Table4- Classification of activities that affect labor productivity in wages
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TableS- Validation and accuracy of the decision algorithm model ¢5.0
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Table 6- Validation and accuracy of the ANN model
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