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Obijective: The gas refining industry, as one of the most important industries and economic production sectors in Iran, is both
influenced by and impacts the global economy. However, attention to economic factors should not overshadow the
environmental impacts of these industries, including greenhouse gas emissions, which represent one of the most critical
environmental issues today. Measuring and assessing greenhouse gas emissions requires carbon footprint management
education, which is a key element in this area. Therefore, this study aims to apply the meta-synthesis technique in
policymaking for environmental education based on carbon footprint management in gas refineries.

Method: By employing a systematic review and meta-synthesis approach, the findings and results of previous studies were
analyzed. Through the seven-step method of Sandelowski and Barroso, key factors were identified. Out of 579 articles, 42
were selected based on the CASP method, and the validity of the analysis was confirmed with a Kappa coefficient of 0.886.
Data analysis using ATLAS TI software identified 84 initial codes grouped into 16 categories and five concepts.

Results: Based on the meta-synthesis technique, five main concepts, encompassing 16 categories and 84 codes, were
identified. The identified concepts include educational content, environmental education infrastructure, organizational
environmental performance, external organizational challenges, and the effectiveness of environmental education. The
identified categories include: analysis, design, implementation, evaluation, technological and technical infrastructure,
planning, identification of individual characteristics, supervisory factors, carbon footprint management, environmental
culture, interorganizational collaboration, environmental factors, planning and policymaking, organizational performance
improvement, employee satisfaction, and organizational growth and maturity.

Conclusions: The application of the meta-synthesis technique in environmental education policymaking based on carbon
footprint management in gas refineries enables the identification, integration, and comprehensive analysis of various studies
and findings. This technique, by combining up-to-date and diverse data from reliable sources, systematically examines
different dimensions of environmental education, including educational methods, performance indicators, and environmental
impacts. Utilizing meta-synthesis can lead to the extraction of best educational practices and the design of programs tailored
to the specific needs of the refinery industry. Consequently, policymaking based on this technique not only optimizes
educational and managerial processes but also paves the way for reducing carbon footprints and enhancing environmental
sustainability in this critical and sensitive industry. The effectiveness of environmental education can also be assessed through
continuous evaluation of refinery performance and operations. These evaluations can be conducted by comparing energy
consumption, greenhouse gas emissions, and the reduction of other environmental pollutants in refineries before and after
implementing educational programs. Such evaluations highlight the strengths and weaknesses of these programs, enabling
their improvement and optimization. Consequently, enhancing the quality of environmental education to better manage
carbon footprints in gas refineries can significantly improve the environmental and economic performance of this industry.
Developing environmental education policies based on carbon footprint management in gas refineries is essential for ensuring
environmental quality and mitigating the negative effects of climate change.
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Introduction

The growth of industrial activities and the rapid increase in population over recent decades, are important
issues that examining their impacts on the environment has become a topic of significance in both academic
and public forums, leading to numerous studies on these issues. Among these impacts is the emission of
greenhouse gases, which results from human activities and has gained considerable attention in environmental
research. To evaluate the extent of these effects, researchers have proposed various definitions and approaches.
This concept highlights the depletion of physical (environmental) capital at a global scale to meet the internal
needs of a society, including energy demands. One of the critical issues currently attracting the attention of
many scientists is climate change and global warming caused by greenhouse gas emissions, which has pushed
the world to the brink of a critical catastrophe for both human life and the environment. In other words, the
relationship between global warming and greenhouse gas emissions from human activities over recent decades
has been one of the primary focuses of global environmental research, with a relative consensus on the direct
correlation between the two. The scientific coalition on climate change emphasizes that the climate is changing,
and these changes are largely driven by human activities. The main factor contributing to climate change is the
amount of greenhouse gases in the atmosphere, specifically the rate at which these gases are emitted due to
human activities. One of the most critical indicators for measuring greenhouse gas emissions is the carbon
footprint, which is directly or indirectly associated with an activity and is expressed in terms of carbon dioxide.
Unfortunately, efforts to raise awareness and promote cultural understanding to reduce greenhouse gas
emissions in Iran have been minimal. The best approach for raising awareness and promoting cultural change
is education, which should be carried out within the framework of a cohesive and well-designed policy. To
achieve the set goals regarding knowledge, awareness, and new perspectives, as well as behaviors inclined
toward environmental protection and resilience against climate change, environmental education is an effective
and practical solution to the current environmental challenges. Environmental education is a purposeful
process aimed at increasing people’s awareness and understanding of the environment and its related issues. It
seeks to enhance their attitudes, motivation, knowledge, participation, commitment, and skills, both
individually and collectively, to solve environmental problems and prevent the emergence of new ones.
Policymaking is a critical element of educational planning, and an appropriate policy framework is essential
for mobilizing all resources to support education and learning for sustainability. Policymaking knowledge is
interdisciplinary, meaning it combines insights from various scientific fields into a new subject to solve issues
that do not belong exclusively to any of its constituent disciplines. Neither of these dimensions alone can
provide a clear picture of policymaking. The combination of these two factors results in various forms of
policymaking, some of which are effective, while others are inefficient or unsuccessful. The gas refining
industry is one of the most critical industrial and economic sectors in Iran. It is both influenced by and
influential on the global economy. However, attention to economic factors should not overshadow the
environmental impacts of these industries, including greenhouse gas emissions, which represent one of the
most pressing environmental challenges today. To assess and measure greenhouse gas emissions, it is crucial
to provide education on carbon footprint management, which is a key metric in these calculations. Accordingly,
the present study seeks to find out the components that should be included in designing a policymaking model
for environmental education based on carbon footprint management in gas refineries.

Materials and Methods

The present study was conducted to identify the factors and components influencing environmental education
policymaking based on carbon footprint management in gas refineries, using a meta-synthesis approach. In
terms of its overall approach, the study was qualitative and employed a documentary research method with the
meta-synthesis technique in the field of environmental education. By applying a systematic review and meta-
synthesis approach, the results and findings of previous researchers were analyzed through the seven-step
method of Sandelowski and Barroso. These steps include: formulating research questions, conducting a
systematic literature review, searching and selecting relevant studies, extracting information, analyzing and
synthesizing qualitative findings, quality control, and presenting the results. Out of 579 articles, 42 were
selected using the CASP method, and the validity of the analysis was confirmed with a Kappa coefficient of
0.886. The data collected were analyzed using the ATLAS.ti software, resulting in the identification of 84
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initial codes categorized into 16 subcategories and 5 main concepts.

Discussion

The aim of this study was to identify the components of environmental education policymaking based on
carbon footprint management in gas refineries. Using the meta-synthesis technique, 5 concepts within 16
categories and 84 codes were identified. The identified concepts included educational content, environmental
education infrastructure, organizational environmental performance, external challenges, and effectiveness of
environmental education. The categories related to educational content included analysis, design,
implementation, and evaluation. Educational content plays a crucial role in environmental education
policymaking based on carbon footprint management in gas refineries. This content should encompass
fundamental knowledge and concepts regarding the impacts of greenhouse gases and methods for measuring,
reporting, and reducing their emissions. In this section of education, refinery employees should be trained in
methods for estimating and calculating the carbon footprint, enabling them to assess reservoir and metabolic
carbon emissions. Furthermore, training managers and employees on carbon emission reduction technologies,
such as modern technologies and methods for optimizing processes and energy consumption, is essential.
Another important aspect of educational content should focus on fostering an organizational culture of
environmental responsibility and commitment to sustainability standards among refinery employees. The
categories of environmental education infrastructure include technological and technical infrastructure,
planning, identification of individual characteristics, and supervisory factors. Establishing environmental
education infrastructure for policymaking based on carbon footprint management in gas refineries first requires
a thorough understanding of the environment and the impacts of industrial activities on it. Training programs
should be designed so that refinery employees can comprehend fundamental environmental science concepts
and understand the importance of environmental preservation in their production processes. These trainings
should be delivered interactively and engagingly to ensure that employees find them both appealing and
applicable to their personal and professional lives. To enhance the environmental education framework, the
real experiences and needs of employees should be considered, and educational content should be tailored to
these requirements. Building connections between managers and employees is essential for better planning
and implementation of environmental education programs. As a result, diverse educational methods should be
employed to ensure that all employees, including workers, have equal access to the training content and can
implement environmental improvements in refineries. Effective methods for building environmental education
infrastructure include workshops, online training, multimedia materials, and motivational and transformational
sessions. The categories of organizational environmental performance include carbon footprint management
and environmental culture. Environmental performance in environmental education policymaking based on
carbon footprint management in gas refineries is of significant importance. This criterion focuses on the
detrimental or beneficial impacts of production and operational processes on the environment. In gas refineries,
environmental performance can include aspects such as energy consumption, air and water pollution, natural
resource usage, waste management, and impacts on biodiversity. The categories of external challenges include
interorganizational collaboration, environmental factors, and planning and policymaking. In environmental
education policymaking based on carbon footprint management in gas refineries, external challenges are one
of the main obstacles to implementing these policies. These challenges include interactions with organizations,
associations, and governments to create coordination and ensure the effective implementation of policies at
regional and international levels. Addressing these challenges requires proper strategies and coordinated
solutions to manage the carbon footprint in gas refineries. The categories of environmental education
effectiveness include organizational performance improvement, employee satisfaction, and organizational
growth and maturity. The effectiveness of environmental education in policymaking based on carbon footprint
management in gas refineries is critical. These training programs must be comprehensive from both scientific
and practical perspectives, enabling refinery employees to fully understand the importance of environmental
preservation and reducing the negative impacts of the carbon footprint. Such training should be designed not
only to enhance awareness but also to equip employees with practical skills so they can implement more
efficient methods for reducing energy consumption, improving refinery technologies, and increasing
productivity.
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Conclusion

The effectiveness of environmental training can also be assessed through continuous evaluation of the
performance and operations of refineries. These evaluations can be conducted by comparing energy
consumption, greenhouse gas emissions, and the reduction of other environmental pollutants in refineries
before and after implementing training programs. Such assessments identify the strengths and weaknesses of
training programs and enable their improvement and optimization. Consequently, enhancing the quality of
environmental training for the optimal management of carbon footprint in gas refineries can significantly
improve both environmental and economic performance in this industry. The development of environmental
education policies based on carbon footprint management in gas refineries is vital to ensuring improved
environmental quality and mitigating the adverse effects of climate change. The first step in this policymaking
process is to train refinery employees on the concepts and techniques of carbon footprint management. These
trainings should include information on measuring, reporting, and reducing greenhouse gas emissions. In the
second stage, establishing a monitoring and continuous evaluation system to track and measure carbon
emissions in refineries is essential. These systems should allow operators to monitor their environmental
performance, such as energy consumption and greenhouse gas emissions, and apply optimization measures
when necessary. Finally, policies should include incentives and rewards for actions that lead to reduced carbon
footprints and improved environmental performance in refineries. These actions could involve providing
financial facilities, tax reductions, or even employee participation programs that share the success achieved in
carbon footprint management. These policies not only contribute to environmental improvement but also
promote sustainable economic and social development. Therefore, environmental education policies based on
carbon footprint management in gas refineries can be an effective measure for reducing negative environmental
impacts. Based on the obtained results, the following practical recommendations are provided:

Offering comprehensive and practical training to refinery managers and employees on carbon footprint
management and reduction methods.

Providing financial and tax incentives, tax reductions, and financial rewards for refineries committed to and
actively implementing carbon emission reduction methods.

Organizing workshops, conferences, and specialized gatherings with the participation of industry
professionals, researchers, and government representatives to share knowledge and experiences in carbon
footprint management and enhance collaboration and information exchange among various stakeholders in the
refinery industry.

Promoting and increasing the use of sustainable and clean energy sources, such as solar, wind, and hydrogen
energy, to reduce carbon emissions and achieve a healthier environment.
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