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The petrochemical industry, as one of the largest and most popular industries
globally, holds particular significance in economic development and job
creation. However, it also plays a considerable role in environmental
consequences and their impacts on human health and quality of life. Therefore,
implementing appropriate environmental strategies in the petrochemical
industry is essential and vital. In this study, using a system dynamics model,
the current status of the Bisotun petrochemical industry has been initially
examined. Based on this status, various environmental strategies have been
proposed that can be used to improve the environmental conditions and
performance of the petrochemical industry. In the present research, after
constructing the model using the system dynamics method, the model's validity
and the simulation of various scenarios were analyzed using the VENSIM
software. The results of this simulation indicated that air and water pollution
in the petrochemical industry exceeds permissible limits, and strategies need
to be adopted to mitigate this issue. In this regard, optimizing energy
consumption and utilizing new technologies are also highly effective in
improving the environmental conditions and performance of the petrochemical
industry in the region. Implementing strategies such as the use of alternative
fuels and enhancing safety and health in the workplace can also contribute to
improving the environmental conditions and performance of the petrochemical
industry. Consequently, the use of appropriate environmental strategies can

lead to environmental improvement and enhanced industry performance.
Keywords: Water, Environmental Strategies, Bisotun Petrochemical Industry, System Dynamics
Model, Air.
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Introduction

The petrochemical industry is a crucial sector globally, significantly contributing to economic
development and job creation. However, its environmental implications are profound, impacting human
health and ecosystem quality. As the global economy grows and energy demands increase, the role of the
petrochemical industry becomes even more critical. Despite its economic benefits, the industry is a major
source of environmental pollutants, which can have severe consequences on human health and
biodiversity (Dobaradaran & Mohamadzadeh, 2014; Ghorani-Azam et al., 2016). European countries have
often relocated petrochemical plants to developing countries to mitigate local environmental impacts.
Reports indicate that 25% of deaths in developing countries are linked to environmental pollution,
compared to 17% in developed nations (Al-Wahaibi & Zeka, 2015). Thus, implementing effective
environmental strategies in the petrochemical industry is essential for sustainable development.

Methods and Materials

This study utilizes a system dynamics approach to model and evaluate environmental strategies in
the Bistoon Petrochemical Industry, located in Kermanshah, Iran. System dynamics, introduced by
Professor Forrester at MIT in the 1950s, is a method used to understand complex systems over time by
focusing on feedback loops, non-linear effects, and time delays (Bastan et al., 2019). The primary objective
is to assess the current environmental status of the Bistoon Petrochemical Industry and propose strategies
for improvement.

The research began with a comprehensive review of existing literature, industry reports, and
environmental data specific to the Bistoon Petrochemical Industry. Data were collected on air, water, soil,
and noise pollution levels, as well as energy consumption and waste production. Interviews with industry
experts and field observations provided additional insights. Using this information, a system dynamics
model was constructed with VENSIM software to simulate various scenarios and validate the proposed
strategies.

Findings and Results

The simulation results highlighted that air and water pollution levels in the Bistoon Petrochemical
Industry exceed permissible limits. The model indicated that optimizing energy consumption and adopting
new technologies could significantly reduce environmental impact. Strategies such as using alternative
fuels, enhancing workplace safety, and improving health standards were also shown to be effective in
mitigating pollution and improving overall industry performance.

A key finding from the model was the identification of critical feedback loops that influence
pollution levels. For instance, increasing the number of air filters in exhaust systems reduced air pollution
but led to a rise in noise pollution, highlighting the need for a balanced approach to environmental
management. The model also demonstrated that integrated strategies addressing multiple pollution sources
simultaneously were more effective than isolated measures.
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Conclusion

The application of system dynamics modeling in the Bistoon Petrochemical Industry provides a
robust framework for selecting and implementing environmental strategies. The study underscores the
importance of a holistic approach to environmental management, considering the interconnected nature
of various pollution sources and their cumulative impact on the ecosystem and human health. By adopting
the proposed strategies, the Bistoon Petrochemical Industry can achieve significant improvements in
environmental performance, contributing to sustainable development in the region.

The findings of this research have broader implications for the petrochemical industry worldwide.
They demonstrate the potential of system dynamics modeling as a tool for environmental strategy
development, enabling industries to anticipate the long-term effects of their actions and make informed
decisions that balance economic and environmental goals.
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