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Objective: The objective of the present study is to propose a model for optimizing the
operating profit of industrial companies considering the inefficient allocation of
productive resources.

Methodology: To achieve this goal, the research gap was first identified, and based on
this gap, an innovation was developed. The innovation led to the determination of the
study’s objective, and based on the conducted studies, a mathematical model was
proposed with the aim of maximizing operating profit while considering the inefficient
allocation of productive resources. The productive resources in this model included
labor, raw materials, intermediate goods, and energy. Therefore, by taking these
resources and existing constraints into account, operating profit was optimized. Initially,
model validation was performed by solving the model at different scales, ranging from
small to large dimensions, and then the genetic algorithm’s convergence chart was
obtained, demonstrating the proper performance of the algorithm. Subsequently, a
parametric sensitivity analysis was conducted, which included resource parameters and
cost parameters, showing a positive effect of all resource and cost parameters.
Findings: Among the cost parameters, overhead costs and purchasing costs had the
greatest impact, while among the positive parameters, price had the most significant
effect.

Conclusion: The proposed model demonstrated that optimizing operating profit in
industrial companies is achievable through optimal allocation of productive resources,
with overhead and purchasing costs having the greatest impact on profitability.
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EXTENDED ABSTRACT
Introduction

Technological advancements in the industrial sector have intensified competition among
companies globally, driving them to seek ways to maximize financial stability and profitability. In the
Iranian industrial sector, competitive pressures have necessitated a focus on profit optimization strategies.
Profit, as a fundamental economic concept, serves multiple purposes, including assessing managerial
efficiency, predicting future performance, evaluating company success, determining taxation, and shaping
corporate regulations (Sinaga & Hermawan, 2023).

Corporate profits can be categorized into operating profits, profits from asset sales, and non-
operating profits, with operating profit playing a pivotal role in overall profitability (Alabdullah et al., 2021).
Operating profit encompasses both accrual items and cash flows derived from operational activities, which
represent a company's core revenue-generating functions (Kurniasih & Akhmadi, 2024). These activities
involve the production of goods and services, and their associated costs and revenues are reflected in
income statements (Nguyen et al., 2024). However, increasing competition and inflation-induced price
surges have made access to productive resources more challenging. Moreover, the inefficient allocation
of these resources—due to factors such as inadequate workforce training, insufficient machinery, or
outdated technology—Ieads to substantial resource wastage.

Financial reporting remains under managerial control, providing executives with an informational
advantage over shareholders. Managers may leverage this advantage when necessary, which influences
financial transparency and profit reporting (Alshehadeh et al., 2024). Traditional theories suggest that profits
are distributed among shareholders and creditors, whereas net corporate profits account for all stakeholder
payouts except employee salaries. This distinction underscores the importance of operating profit in
corporate financial management (Alkhawaldeh, 2020; Kang & Na, 2024).

Although extensive research has explored operating profit, few studies have examined its
optimization considering the inefficient allocation of productive resources in industrial firms. Most prior
studies have either forecasted or optimized operating profit without accounting for resource allocation
inefficiencies. This oversight is significant, as inefficient resource distribution directly impacts operating
profit and its optimization (de Oliveira et al., 2021; Liu et al., 2010). Addressing this research gap, the present
study introduces an innovative model that optimizes industrial firms' operating profit by considering real-
world resource allocation disparities. Given that no prior research has developed such a model despite
evident resource distribution challenges, this study aims to contribute by improving existing methods for
profit calculation and optimization.

Methodology

This study is applied in nature and employs a developmental research approach. It proposes a
mathematical model designed to optimize operating profit by addressing resource constraints and
inefficiencies. The model formulation includes indices, parameters, decision variables, an objective
function, and constraints. The solution methodology involves a genetic algorithm, a metaheuristic

optimization technique.
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The research seeks to maximize industrial firms' operating profit while accounting for resource
constraints. The considered resources include intermediate goods, raw materials, labor, and energy.
Depending on the production requirements, a product may necessitate either raw materials or intermediate
goods, both of which are incorporated into the model.

To validate the model, it was implemented across varying scales, from small to large dimensions,
followed by convergence analysis using a genetic algorithm. A sensitivity analysis was then performed to
examine the impact of key resource and cost parameters. This analysis assessed the effects of production
input variations on operating profit, providing insights into the most influential factors.

Findings

The model validation process involved solving the optimization problem using a genetic algorithm.
The convergence chart demonstrated that the algorithm effectively maximized operating profit across 100
iterations, with a steady upward trend indicating proper algorithmic performance. Further validation
involved testing the model at different scales, revealing a positive relationship between model dimensions
and profit maximization.

Sensitivity analysis results indicated that resource and cost parameters exert significant influence
on operating profit. Among cost-related factors, overhead and purchasing costs exhibited the highest
negative impact. Conversely, price was the most influential positive factor, with a 50% increase in product
price leading to a 6% rise in total profit. Additionally, expanding production capacity yielded a non-linear
positive impact, with profitability gains tapering at higher capacity levels.

In contrast, cost parameters such as overhead expenses, procurement costs, and maintenance
expenditures negatively affected profitability. A 50% increase in maintenance costs resulted in a 3.5%
reduction in operating profit, while a similar rise in procurement costs led to a 4% decline in profitability.
The findings also revealed that increasing the availability of intermediate goods and raw materials
significantly enhanced operating profit, surpassing the benefits of increasing labor availability.

Discussion and Conclusion

The findings underscore the importance of effective resource management in maximizing
industrial firms' operating profit. Even with resource constraints, strategic allocation of productive inputs
can enhance efficiency and profitability. Sensitivity analysis results further highlight that price, production
capacity, labor availability, and raw material supply exert the most significant positive effects on profit.
These findings align with prior research, such as the study by Alshehadeh et al. (2024), which emphasized
the role of resource management in corporate profitability.

Several studies have emphasized that managerial strategies aimed at cost optimization and efficient
resource utilization are crucial for enhancing profitability. For instance, Sinaga & Hermawan (2023)
demonstrated that activity-based management and value chain analysis could reduce unnecessary
expenditures and improve corporate efficiency. Similarly, Kurniasih & Akhmadi (2024) found that
operational efficiency serves as a mediating factor in enhancing financial performance.

Conversely, the study revealed that cost components—especially overhead expenses, procurement
costs, maintenance costs, and labor wages—detrimentally impact operating profit. These findings are



consistent with the research of Alabdullah et al. (2021), which identified overhead costs as a major
impediment to corporate profitability in developing economies. The study by Nguyen et al. (2024) also
supported the conclusion that product pricing directly influences profitability.

Additionally, the research validated the effectiveness of genetic algorithms in optimizing operating
profit. This aligns with studies by Ashoori (2024) and Thede (2004), which demonstrated the advantages
of evolutionary algorithms in financial and production optimization. Liu et al. (2010) similarly highlighted
the role of artificial intelligence-based optimization techniques in improving production efficiency.

Another key finding is the substantial impact of intermediate goods and raw material availability
on profit maximization. The study showed that increasing these resources had a more pronounced effect
on profitability than increasing labor availability. This result aligns with Alkhawaldeh (2020), who
emphasized the importance of supply chain innovation in enhancing corporate profitability.

Ultimately, the study confirms that single-objective optimization models can effectively enhance
operating profit in industrial firms. However, future research should explore multi-objective models that
integrate factors such as risk management, energy consumption, and sustainability, as suggested by de
Oliveira et al. (2021).

This study was conducted within the manufacturing sector, and its findings may not be directly
applicable to service-oriented industries. Moreover, the research employed a deterministic model where
cost parameters were assumed to be constant, whereas real-world economic fluctuations could influence
these variables. Another limitation is the exclusive use of the genetic algorithm, which, while effective,
could be complemented with other optimization techniques for more comprehensive results.

Future research should investigate multi-objective optimization models that consider additional
factors beyond operating profit, such as risk exposure, energy consumption, and environmental
sustainability. Additionally, comparative analyses of different optimization algorithms could provide
deeper insights into their respective advantages and limitations. Incorporating uncertainty into cost
parameters would further enhance the model's applicability in dynamic economic conditions.

From a managerial perspective, the findings suggest that industrial firms should prioritize efficient
resource allocation to optimize operating profit. Strategic procurement of raw materials and intermediate
goods, coupled with rigorous cost control, can enhance profitability. Furthermore, adopting artificial
intelligence-driven optimization methods can improve decision-making processes related to resource
allocation.
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