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Increasing social awareness has raised expectations for companies to embrace their social
responsibilities. Corporate social responsibility (CSR) is the concept that organizations take into
account the interests of society through being responsible for the impact of their activities on
customers, suppliers, employees, shareholders, and the broader community and environment in
which they operate. This commitment goes beyond legal obligations, whereby organizations take
meaningful steps to improve the quality of life of employees, customers, and other stakeholders.
However, limited research has focused on integrating sustainability and corporate social
responsibility in supplier selection literature. This research presents a group multi criteria decision
making model to evaluate and rank contractors based on social responsibility criteria. This
evaluation examines social responsibility from various dimensions of moral responsibilities, societal
responsibilities, environmental responsibilities, and commitments to employees and customers. The
proposed model is applied in a real case study at Shazand Petrochemical Company. The suggested
approach is to develop a fuzzy analytical hierarchy process technique using fuzzy Z numbers. The
key advantage of using fuzzy Z numbers in multi-criteria decision-making is the possibility of
considering the confidence levels of various decision-makers in the calculations. Therefore, the
proposed technique can be easily applied in developing other multi-criteria techniques as well as
other applications that deal with diverse groups of experts with varying degrees of confidence. The
results can help the organization in selecting socially responsible suppliers, and in this way helping
in the achievement of sustainability goals and enhancing the company's competitiveness and
reputation.

Extended Abstract

1. Introduction

responsibility (CSR) is the concept that organizations take into account the interests of society through being responsible

I ncreasing social awareness has raised expectations for companies to embrace their social responsibilities. Corporate social

for the impact of their activities on customers, suppliers, employees, shareholders, and the broader community and
environment in which they operate. This commitment goes beyond legal obligations, whereby organizations take meaningful
steps to improve the quality of life of employees, customers, and other stakeholders. However, limited research has focused
on integrating sustainability and corporate social responsibility in supplier selection literature. selecting a sustainable and
socially responsible supplier is crucial for enhancing a company's overall sustainable performance [1]. Companies are under
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pressure from various stakeholders, especially their customers, to select sustainable suppliers that adhere to social
responsibilities [2]. Obviously, organizations cannot claim to have superior sustainable performance than their suppliers, and
any irresponsible actions by suppliers will negatively impact the reputation of their purchasing companies [3]. In fact,
suppliers play a crucial role in the value chain network, and their unethical actions often tarnish companies' image and
reputations [4]. From the managers' perspective, any efforts in this area are valuable as they enhance the organization's brand
image, and reputation. Managers often tend to simultaneously consider the social interests and opinions of all stakeholders in
sourcing operations, and at the same time, this operation remains profitable. Therefore, due to possible conflict of interests,
this operation becomes a challenge in many cases [3, 5, 6]. In such a situation, addressing this issue by selecting a sustainable
supplier that incorporates corporate social responsibility criteria can offer a solution. The main question of this research is
how lIran's petrochemical industry, like other developing countries, can effectively evaluate and select suppliers based on
corporate social responsibility criteria. This research utilizes fuzzy Z-numbers to develop the AHP technique for evaluating
suppliers based on CSR criteria in the petrochemical industry. Incorporating fuzzy Z-numbers in MADM techniques makes it
possible to consider the uncertainty in opinions, as well as the degree of expert credibility simultaneously.

2. Research Design

In a knowledge-based decision-making model, estimates are derived from the aggregation of expert opinions. This is
while the degree of certainty and confidence in the opinions of different experts is different. Hence, the degree of confidence
and also the expertise levels should be incorporated into the decision-making model. Fuzzy Z-numbers have been developed
to describe these conditions. In fact, the concept of Z fuzzy numbers extends fuzzy set theory to incorporate reliability in

fuzzy values [7]. A Z-fuzzy number is a set represented asZ = (4, R), where the first component (4) denotes the value of the
variable as a fuzzy number, and the second component (R) indicates the degree of reliability in that value, as a fuzzy number.
In this research, to develop the fuzzy version of AHP method based on Z-numbers, the Buckley AHP method [8] and Tiysiiz
and Kahraman method [9] are utilized. At first, the decision-making framework, including the decision hierarchy,
alternatives, and participating experts, is determined. Then the linguistic scale for expressing expert opinions and assessing
their confidence in those opinions has been determined. Using these scales, the criteria set at different levels have been
compared and the alternatives scores are obtained. Then the consistency of pairwise comparisons has been examined. In this
evaluation, only the first component of the fuzzy Z-number (A4) is considered and the reliability component (R) is ignored.
Including this component may incorrectly convert compatible pairwise comparisons into incompatible ones. After ensuring
the consistency of the pairwise comparisons, the experts' opinions are aggregated using the fuzzy geometric mean operator.
The fuzzy Z-numbers in the aggregated decision matrix are then converted to their corresponding ordinary fuzzy numbers.
Finally, Buckley's fuzzy AHP method is applied to the results.

3. Results

The proposed approach has been used in evaluating the suppliers of Shazand Petrochemical Company, emphasizing their
acceptance of corporate social responsibilities. To achieve this, using extensive literature review the factors influencing the
level of CSR are identified. This evaluation focuses on a specific group of suppliers for the company, namely those providing
industrial oils. These alternatives included six major suppliers, each meeting over 5% of the company's total demand. The
experts are also four organizational managers with over 10 years of experience working with these suppliers. The
implementation of the proposed approach for comparing criteria at different levels and evaluating alternative performances
yields the following fuzzy ranking: Alt4 > Altl > Alt5 > Alt2 > Alt6 > Alt3.

4. Conclusion

The proposed approach enables the evaluation and ranking of various alternatives in a hierarchical structure with multiple
experts with different degrees of credibility. This approach can be used as a guide to conduct similar research in other
applications. For example, the proposed framework can assess the acceptance of social responsibilities among the present
companies in an industry. On the other hand, this research proposes the use of fuzzy Z-numbers in a widely used multi-
criteria decision-making model (Buckley model). This approach can easily be applied to other multi-criteria decision-making
techniques. The proposed approach has been successfully applied in a real case study to evaluate the suppliers of industrial
oils of Shazand Petrochemical Company. This approach considers varying levels of experts' confidence in their opinions
during decision-making, adjusting the presented opinions accordingly. Similarly, the proposed approach allows for the
inclusion of experts' credibility in the decision-making model. Omitting the varying levels of reliability among experts—
represented by the second component of the fuzzy Z- numbers that indicates confidence in the fuzzy values—reduces the
current research to Buckley's fuzzy AHP method. In this situation, the performance ranking of the alternatives will be as Altl
> Alt4 > Alt2 > Alt5 > Alt6 > Alt3, which is significantly different from the results obtained in this research and shows the
importance of considering the levels of confidence of experts in a group decision-making problem. In fact, the primary
advantage of the proposed approach over Buckley's fuzzy AHP method is the adjustment of fuzzy numbers based on their
reliability, which enhances flexibility in capturing human judgment data for the decision-making model.
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