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The rapid advancement of technology in achieving new production processes,
the replacement of synthetic materials, and chemical compounds have led to
an increase in the volume of industrial waste, and in some cases, the generation
of hazardous waste. Improper handling, transportation, and disposal of
industrial waste, part of which includes hazardous materials, have caused
significant problems for humans and the environment. In such circumstances,
the existence of a reverse logistics network becomes essential. On the other
hand, today, largely due to increasing social concerns about the environment,
the term "reverse logistics" has become closely associated with waste
management. In fact, industrial waste management can be considered one of
the reverse logistics issues within supply chain management. In the present
study, a qualitative investigation was conducted to propose a reverse supply
chain model for managing the waste from the national gas refining industry.
This research employed the grounded theory method of Strauss and Corbin
(1998) and proceeded until theoretical saturation of the interviewees was
reached. The statistical population was purposefully selected from academic
experts and specialists in the national gas refining industry. The opinions of 17
experts and specialists in the field were gathered through semi-structured in-
depth interviews and analyzed using the qualitative grounded theory method.
In the end, 45 components were selected from the interview texts, grouped into
six categories, and presented as part of a paradigmatic model.

Keywords: Reverse logistics supply chain, industrial wastewater, national gas
refining industry, grounded theory
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Introduction

The rapid advancement of technology, coupled with the increasing industrialization and
globalization, has led to a surge in industrial waste generation, including hazardous waste.
Mismanagement of industrial waste, such as improper disposal, handling, or transportation, poses severe
threats to both human health and the environment. In this context, reverse logistics has emerged as a vital
concept, aimed at managing waste through efficient recycling, reuse, and proper disposal of industrial by-
products (Khosravi et al., 2019).

Reverse logistics, which refers to the movement of goods from their final destination for reuse or
recycling, has become increasingly associated with industrial waste management (Weraikat et al., 2016). It
plays an essential role in sustainable supply chains, aiming to reduce the environmental impacts of waste
by managing the lifecycle of products beyond their typical endpoint (Yu et al., 2020). The petrochemical
industry, including national gas refining sectors, has been a significant contributor to industrial pollution
due to the hazardous nature of its waste (zarei etal., 2012). As a result, developing a reverse logistics network
specifically designed for the waste generated by such industries is imperative (Taheri et al., 2022).

This study focuses on developing a paradigmatic model of a reverse logistics supply chain for the
management of industrial waste in the national gas refining industry, utilizing grounded theory. The
research objectives include identifying key factors influencing the reverse logistics process, formulating
strategies for efficient waste management, and analyzing the outcomes of implementing such a model.

Methods and Materials

This study employed the grounded theory methodology of Strauss and Corbin (1998), a qualitative
research approach designed to develop theories systematically grounded in data. The research was
conducted through semi-structured, in-depth interviews with 17 experts and specialists in the national gas
refining industry. The participants were purposefully selected to ensure comprehensive knowledge in
reverse logistics and industrial waste management.

The interview process continued until theoretical saturation was reached, meaning no new
significant data emerged from subsequent interviews. The data were analyzed through three stages of
coding: open coding, axial coding, and selective coding. These processes involved identifying significant
concepts from the raw data, grouping them into broader categories, and developing an overarching theory
to explain how the categories interrelate. In the end, 45 key components were extracted from the interview
texts, classified into six major categories, and presented in the form of a paradigmatic model.

Findings

The qualitative data analysis resulted in the identification of six main categories related to the
reverse logistics supply chain for industrial waste management in the national gas refining industry. These
categories were:

1. Causal Conditions: These include factors that directly impact the core phenomenon of reverse
logistics, such as standardization, feedback mechanisms, and regulatory frameworks. For instance,
stringent environmental laws and timely feedback loops were found to play critical roles in the
efficient functioning of reverse logistics systems.
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2. Core Phenomenon: The central focus of the study was waste management, particularly the
handling of hazardous materials, which requires specialized knowledge, technology, and
communication frameworks. Effective waste management in this industry is essential for
minimizing environmental impacts and aligning with sustainability goals.

3. Contextual Factors: These refer to organizational culture, structure, and planning within the gas
refining industry, which collectively shape the effectiveness of reverse logistics. A well-defined
organizational structure and strategic planning were identified as vital for the successful
implementation of waste management strategies.

4. Intervening Conditions: These include factors that either facilitate or hinder the application of
reverse logistics strategies. Elements such as employee training, supportive management, and the
availability of infrastructure were considered key facilitators of successful reverse logistics
processes. Conversely, the lack of investment in modern technology and insufficient managerial
support were identified as barriers.

5. Strategies: The strategic approaches derived from the data included enhancing flexibility in
logistics processes, smartening waste management procedures through digitalization, and fostering
alignment between waste management goals and broader organizational objectives.

6. Outcomes: The study highlighted the positive outcomes of implementing an efficient reverse
logistics supply chain, including reduced environmental pollution, cost savings, and improved
community satisfaction. Moreover, better resource utilization and risk management were among
the key results of applying the proposed paradigmatic model.

Discussion and Conclusion

As stated, the current era is one of technology that has overshadowed all aspects of human life,
and the welfare of humans is linked to how they interact with it. In this regard, the oil and gas refining
industry and its products play a determining role. In Iran, the extraction, operation, and refining of oil have
experienced significant growth due to the existence of oil and gas regions, leading to the creation of
chemical polluting industries such as petrochemical, oil, gas, and refineries alongside sensitive biological
sources and human communities. This development, in addition to providing economic and social benefits
to the country and the people of the region, has had significant environmental consequences. Oil pollution
is almost an inevitable consequence of rapid population growth based on oil technology. The large-scale
use of oil resources is continuously increasing, both majorly and accidentally, making it one of the most
significant sources of pollution. The results of current study aligns with several research (Abdissa et al., 2022;

Jafari et al., 2020; Khosravi et al., 2019; Mir Aghai, 2020; Mugoni et al., 2023; Najm & Asadi Gangaraj, 2021; Qazi Far &
Rasouli, 2021; Saxena et al., 2023; Vaezi & Shahbazi Chagni, 2022; Yu et al., 2020).

Furthermore, reverse logistics, as a profitable and sustainable business strategy, has gained
considerable attention. Many operational and executive managers of companies have taken an interest in
reverse logistics. Issues related to its functions, channels, the differences between direct and reverse
operations, costs, and other general information have attracted much attention. Reverse logistics can be
defined as the process of moving goods and products from their typical final destination to obtain value
or proper disposal. It is a systematic process where a manufacturer retrieves products or parts previously
sent to the customer for consumption to recycle, remanufacture, or dispose of them.



The concept of reverse logistics is of utmost importance in today’s industrialized world. With the
increasing environmental concerns and regulations, the need for an effective reverse logistics supply chain
for industrial waste management has become more urgent, particularly in industries like gas refining where
hazardous waste is prevalent. This study provided a grounded theory approach to develop a paradigmatic
model of reverse logistics, aimed specifically at managing industrial waste in the national gas refining
sector.

This research fills the gap in the literature concerning reverse logistics in the gas refining industry.
The grounded theory approach was well-suited to capture the complexity of the reverse logistics process
in this context. The final model, composed of six categories and 45 components, offers a comprehensive
framework for reverse logistics in waste management, addressing both theoretical and practical aspects.
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