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Abstract:

The oil industry is one of the most influential and largest industries in the country, which in recent years has been significantly affected by
the unjust U.S. sanctions. Therefore, the performance of the companies operating in this sector is of great importance. The logistics companies
active in the industry play a supporting role, and their weak performance can cause substantial damage to the national economy. Hence, it is
essential that they are continuously evaluated. This study was conducted with the aim of evaluating the performance of the logistics companies
operating in the oil industry. In this research, to evaluate the performance of logistics companies in the oil industry, performance evaluation
indicators were identified by reviewing the literature and consulting with experts and professionals. Subsequently, a two-stage network data
envelopment analysis approach was employed to measure the performance of these companies. The results showed that the average efficiency
in 2020 was 80% in the first stage, 74% in the second stage, and 60% in total efficiency. In that year, units four and six were on the efficiency
frontier with the highest efficiency, while unit eighteen had the lowest efficiency at 28%. In 2021, the average efficiency was 79% in the first
stage, 85% in the second stage, and 68% in total. In this year, units four and eight were on the efficiency frontier with the highest efficiency,
and unit twelve had the lowest efficiency at 50%. A comparison of efficiency across the two years indicates that total efficiency increased by
22%. Furthermore, this study, by employing an integrated approach of data envelopment analysis and the Markowitz model, aimed to

simultaneously maximize returns, minimize risk, and maximize efficiency.
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Extended Summary

Introduction

The logistics sector plays a vital supporting role in the oil industry, which remains one of the most economically strategic and politically
sensitive sectors in Iran. The unique positioning of this industry in the national economy is further magnified due to recurring external
challenges, including unilateral economic sanctions and heightened operational risks. These pressures have underscored the need for efficient
and adaptive logistical services to sustain oil operations and protect macroeconomic stability. Consequently, the continuous and
comprehensive evaluation of the performance of logistics service providers (LSPs) operating under the Ministry of Oil has become both an
academic concern and a managerial imperative (Guchhait & Sarkar, 2024; Jahangiri & Shokouhyar, 2024).

In recent decades, researchers and policymakers have increasingly turned to quantitative, multi-criteria evaluation models for performance
assessment. Among these, Data Envelopment Analysis (DEA) has emerged as a dominant tool for measuring operational efficiency,
particularly in environments characterized by multiple inputs and outputs (Chen & Yan, 2011; Liu, 2011; Mehregan, 2012). DEA provides a
non-parametric method of efficiency analysis that identifies best-performing decision-making units (DMUs) and benchmarks others against
them. Building upon traditional DEA models, two-stage and network DEA approaches have been introduced to accommodate internal
structures and sequential processing stages within organizations (Chang & Chung, 2012; Kao, 2009; Liu & Wang, 2009).

Meanwhile, the Markowitz Mean-Variance Portfolio Theory, originally developed in financial economics, has found a new application
domain in operational research. It is particularly useful in contexts where decision-makers need to balance returns with risk exposure.
Integrating the Markowitz model with DEA frameworks allows organizations not only to evaluate relative performance but also to optimize
resource allocation under uncertainty (Estadi & Ebrahimi Sadrabadi, 2021; Faridi et al., 2022). The hybridization of DEA and the Markowitz
approach has been proposed as a powerful mechanism for maximizing efficiency, minimizing operational risk, and achieving robust decision-
making in volatile environments such as the logistics divisions of the oil industry.

Several empirical studies have advanced this integrated perspective. For example, Bajec and Tuljak-Suban (2019) proposed a combined
AHP-SBM-DEA model to account for undesirable outputs in logistics service evaluations (Bajec & Tuljak-Suban, 2019). Other researchers
have emphasized the importance of sustainability metrics, environmental performance, and stakeholder perspectives in evaluating supply

chain performance (Jahangiri & Shokouhyar, 2024; Xia et al., 2023; Xu et al., 2023). Furthermore, advanced techniques such as fuzzy inference
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systems, artificial neural networks, and DEMATEL-based models have contributed to more nuanced performance assessments under complex
supply chain dynamics (Soori et al., 2023; Tavana et al., 2023; Wang et al., 2024).

In light of these developments, the present study aims to design and apply a performance evaluation model for the logistics service
companies affiliated with the Ministry of Qil. By employing a two-stage network DEA combined with the Markowitz optimization model,
this study evaluates the technical efficiency of logistics units while simultaneously addressing risk minimization and performance
enhancement. This hybrid framework offers a data-driven foundation for decision-makers to optimize logistics operations in a high-stakes
industrial setting.

Methods and Materials

This study adopted a descriptive-applied research design. The population consisted of logistics service companies affiliated with the
Ministry of Qil. To develop the performance evaluation model, a two-phase methodology was followed.

In the first phase, performance indicators were identified through a comprehensive review of the relevant literature and consultations with
logistics experts and academic professionals. This step ensured the inclusion of both input and output variables that reflect operational
efficiency, resource utilization, service quality, and risk sensitivity.

In the second phase, performance data were collected for 18 logistics units over two consecutive years (2020 and 2021). The data were
standardized and analyzed using a two-stage network DEA model. This model decomposed the production process into sequential stages,
allowing for separate evaluations of primary logistics functions and support operations.

The output from the DEA model was then fed into a Markowitz optimization model. This model computed the optimal efficiency portfolio
by maximizing weighted efficiency scores while minimizing associated risks across the evaluated units.

All calculations and simulations were carried out using specialized operational research software.

Findings

The two-stage network DEA analysis for the year 2020 revealed that the average efficiency in the first stage was 80%, while the second
stage recorded an average of 74%. The overall efficiency across all units in 2020 stood at 60%. Units 4 and 6 were located on the efficiency
frontier and exhibited the highest levels of technical efficiency. In contrast, Unit 18 demonstrated the lowest efficiency with an overall score
of 28%.

In the following year, 2021, the average efficiency in the first stage slightly declined to 79%, while the second stage showed a notable
improvement with an average efficiency of 85%. The overall technical efficiency for 2021 improved to 68%. Again, Units 4 and 8 reached
the efficiency frontier, while Unit 12 recorded the lowest performance with an efficiency score of 50%.

The comparative results across the two years indicate a significant increase of 22% in overall efficiency from 2020 to 2021. This
improvement highlights the responsiveness of logistics operations to performance optimization strategies.

The integration of DEA with the Markowitz model yielded a performance frontier that maximized returns while minimizing risk. The
optimized portfolio suggested that the best-performing units should receive increased resource allocation, while underperforming units should
be subject to performance improvement plans or strategic restructuring.

Discussion and Conclusion

The results of this study confirm the value of integrating DEA and the Markowitz model for comprehensive performance evaluation in
complex logistics environments. By combining technical efficiency measurement with risk-sensitive optimization, the proposed model
provides a powerful analytical tool for decision-makers in the oil sector.

The observed improvements in overall efficiency between 2020 and 2021 underscore the potential of systematic performance monitoring
and adaptive management in enhancing logistics capabilities. The identification of best-practice units and the benchmarking of
underperformers enable organizations to set realistic performance targets and allocate resources more effectively.

The hybrid framework developed in this study allows for a multi-dimensional view of performance, one that considers not only operational
outcomes but also uncertainty and risk trade-offs. This approach is particularly relevant in sectors such as oil logistics, where volatility and

resource constraints are inherent.
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Moreover, the model can be extended to include environmental and sustainability metrics, enabling organizations to align with global
supply chain standards. As industries move toward digitalization and intelligent decision-support systems, incorporating Al-based forecasting
and dynamic risk assessment into this model may further enhance its applicability.

This study contributes to both academic research and practical policy by offering a robust model for logistics performance evaluation in
strategic industrial sectors. It sets the stage for future research in hybrid decision-making models and supports the development of more
resilient, efficient, and responsive logistics networks.
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