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Assessing the sustainability in the tomato paste supply chain
using the principles of natural accessibility, management and
bootstrap simulation
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Abstract

Supply chain sustainability and its efficiency score with data envelopment
analysis and bootstrap, it is possible to comprehensively and more accurately
determine the effect of factors affecting supply chain sustainability. Also, this
method allows to use the variations and differences of the samples in the
analysis and provide results with the highest confidence interval. In addition,
data envelopment analysis is used for better understanding of data, greater
transparency and deeper understanding of data patterns, relationships and
characteristics. For this purpose, in this research, a framework for measuring
the sustainability of supply chain performance using the principles of natural
accessibility, management and bootstrap simulation is provided. In this article,
a new model for evaluating sustainable supply chain performance is presented
using network data envelopment analysis and bootstrap simulation through the
integration of principles governing natural and managerial accessibility. The
present research community is the active tomato paste production companies
in the country, 25 companies have been considered for the implementation of
the proposed model. In the proposed model, the key factors of the sustainable
supply chain include economic, social and environmental factors as inputs and
outputs in the data coverage analysis model. In addition, the inputs are
considered in both managerial (under control) and non-managerial
(uncontrolled) ways according to the principles of natural and managerial
accessibility. Then, by using the bootstrap simulation method, and building
the required data, estimation of the network efficiency score for decision
making units has been done. To demonstrate the proposed method, a real study
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case in the tomato paste supply chain network has been considered. Based on
the obtained results, a stepwise and overall efficiency score has been
calculated in deterministic and bootstrapped mode using data envelopment
analysis models. According to the results, the accuracy of the used method has
been shown. Also, it can provide valuable information to managers.

Keywords: sustainable supply chain, data envelopment analysis, bootstrap, network,
management input, non-management input.



