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Abstract: Unlike the traditional Data Envelopment Analysis (DEA) approach, the efficiency
of network structures depends on the performance of their internal components. This paper
proposes a novel approach for evaluating the performance of network structures by employing
a bounded adjusted measure (BAM) non-radial model. This method identifies all inefficiencies
arising from intermediate variables. Moreover, the study incorporates intermediate products in
assessing both overall efficiency and the efficiency of sub-sectors, thereby enhancing the
model’s discriminatory power. Through six different scenarios and by developing multiple
production possibility sets based on the concept of controllability, the study determines the
optimal values for the links connecting the sections of a network. A key advantage of this
method is its ability to decompose overall efficiency into the efficiencies of its constituent sub-
sectors. Finally, to demonstrate the applicability of the proposed method, a practical example
is provided to illustrate and compare the outcomes of the different scenarios.

Introduction: The growing complexity of network structures in real-world applications
highlights the critical need for advanced network Data Envelopment Analysis (NDEA)
methodologies. The proposed non-radial Bounded Adjusted Measure (BAM) model provides
a robust framework for evaluating network performance under six distinct link control
scenarios. This approach enables precise identification of inefficiency sources, determines
optimal intermediate product values, and effectively decomposes overall efficiency into sub-
process efficiencies, offering valuable insights for managerial decision-making in complex
networked systems.

Materials and Methods: In this paper, considering the concept of links, six scenarios were
formulated. The production possibility set (PPS) and efficiency evaluation for each scenario
were examined using the BAM model. The models for all six scenarios were solved using the
GAMS software. The results were then discussed and compared using an example involving
five decision-making units (DMUs) with a two-stage structure, consisting of one input, one
intermediate product, and one output.

Results and Discussion: The evaluation of six link-control scenarios using the BAM model
revealed a critical finding: the highest overall efficiency occurs when no section controls the
network links. This decentralized approach yielded superior results for all five decision-making
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units. The model successfully decomposed overall efficiency into subsection efficiencies,
providing managers with a precise diagnostic tool to identify underperforming segments. This
enables targeted improvements, allowing organizations to enhance total network performance
by addressing specific subsection inefficiencies.

Conclusions: This study introduced a framework based on the BAM model to evaluate network
efficiency across six distinct scenarios of link control. The key finding demonstrates that the
highest overall and subsection efficiency is achieved when link control is decentralized—that
is, when no individual section holds power over the link values. The proposed model
successfully decomposes the overall efficiency of a unit into its constituent subsection
efficiencies, providing managers with a precise diagnostic tool. This enables the identification
of specific inefficient subsections directly from the overall efficiency score, allowing for
targeted strategic decisions to enhance overall network performance.

Keywords: Data Envelopment Analysis, Network Structures, BAM Model, Intermediate
Products.
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