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ABSTRACT

Mining activities, as primary sources of raw materials, have significant impacts on the environment and local
communities, including habitat destruction, water and soil pollution, and biodiversity loss. However, one of the
main issues in this context is the lack of awareness and environmental literacy within mining communities,
which hinders the ability to make appropriate decisions for sustainable resource management. These
challenges highlight the necessity of fostering environmental literacy in mining communities as a fundamental
strategy to reduce environmental harm and promote sustainable development. The present research aims to
identify and analyze the factors influencing the increase of environmental literacy in mining communities. This
study, asan applied research, examines the opinions of 15 experts in environmental science and development
related to the mining industry and employs the fuzzy Delphi technique to achieve consensus on the identified
components. In this regard, key components affecting environmental literacy were extracted and sent to the
experts. The results indicate that components such as “providing incentives for participation,” “encouraging
voluntary activities,” and “developing educational infrastructure” have the highest[fuzzy averages and have
been significantly endorsed by the experts. This research also emphasizes the importance of community
participation in educational and promotional processes. Active participation of local communities can
contribute to the formation of awareness and a culture of environmental protection, which is especially crucial
in mining communities facing specific environmental challenges. Additionally, the use of modern technologies
in environmental education has been identified as a key component that can improve access to information and
educational resources. This research serves as a credible resource for policymakers and planners aimed at
improving the environmental and economic performance of the mining industry and can assist in the design
and implementation of effective educational and promotional programs in this field.
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1. Introduction

In many mining communities, lack of environmental awareness and literacy hinders decision-making for the
sustainable management of natural resources. Therefore, identifying and strengthening the factors that contribute to
increasing environmental literacy in these communities is essential as a fundamental strategy to reduce
environmental damage and promote sustainable development.
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To address the negative consequences of mining, it is essential to promote environmental literacy among local
populations. Environmental literacy is broadly defined as the ability of individuals to understand, analyze, and
interact with environmental issues. This concept includes knowledge about ecological systems and the skills
necessary to make informed decisions that help promote sustainability. By increasing environmental literacy,
individuals can recognize the impact of their actions, advocate for sustainable practices, and participate in social
discussions about environmental management.

This study seeks to identify and analyze the factors that influence the promotion of environmental literacy in mining
communities, focusing on the barriers and opportunities that exist in these areas. A key aspect of this research is the
importance of community participation in educational and outreach processes. Engaging local communities in
environmental education is essential to fostering a culture of sustainability. When community members actively
learn about environmental issues, they are more likely to apply this knowledge in their daily lives, which strengthens
social bonds and encourages collective action to protect the environment.

2. Materials and Methods

The present study aimed to identify and analyze the factors affecting the increase of environmental literacy in mining
communities. As an applied research, this study examined the opinions of 15 environmental and development
experts related to the mining industry and used the fuzzy Delphi technique to reach a consensus on the identified
components.

To achieve this goal, a carefully selected sample of 15 experts was chosen. These experts were drawn from diverse
fields related to environmental science and development, specifically focusing on their expertise in the mining
industry. Their knowledge and experience were deemed essential for accurately assessing the components that
contribute to environmental literacy.

The research process began with the extraction of key components affecting environmental literacy. These
components were derived from an extensive literature review and preliminary discussions with the research team.
Once identified, the components were compiled into a structured questionnaire, which was subsequently distributed
to the selected experts for evaluation.

The evaluation process utilized a series of questionnaires administered over multiple rounds. In the first round,
experts were asked to rate the importance of each component on a predefined scale. Their feedback was analyzed to
identify areas of agreement and disagreement. This iterative process continued through subsequent rounds, allowing
experts to reassess their opinions based on the aggregated feedback from their peers. This method not only facilitated
a deeper understanding of the components but also encouraged experts to refine their assessments and reach a more
informed consensus.

One of the key advantages of the fuzzy Delphi technique is its ability to handle uncertainty and variability in expert
opinions. By employing fuzzy logic, the study was able to calculate fuzzy means for each component, which
provided a nuanced view of the consensus among experts. This approach allowed for the incorporation of varying
degrees of agreement or disagreement, rather than forcing a binary yes/no decision. As a result, the final analysis
reflects a more comprehensive and realistic representation of expert opinions regarding the components of
environmental literacy.

Through this meticulous process, the study aimed to establish a robust framework that outlines the critical factors
influencing environmental literacy in mining communities. The findings from this research are expected to
contribute significantly to the development of targeted educational and promotional initiatives that enhance
environmental awareness and foster sustainable practices in these communities.

3. Results and Discussion
The findings of this study reveal that components such as “providing rewards for participation,” “‘encouraging
voluntary activities,” and “developing educational infrastructure” received the highest fuzzy mean scores and were
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significantly endorsed by the experts. Active participation of local communities in educational and promotional
processes was identified as a critical factor that can foster awareness and a culture of environmental protection. This
is particularly vital in mining communities facing specific environmental challenges.

Moreover, the use of modern technologies in environmental education was recognized as a key component that can
enhance access to information and educational resources. Digital tools and online platforms can effectively promote
public awareness and education on environmental issues. For instance, utilizing websites and mobile applications
can provide local populations with easy access to relevant information and opportunities to engage in educational
programs.

The results indicate that environmental literacy significantly impacts sustainable development in mining
communities. Increasing environmental literacy can promote sustainable mining practices, protect biodiversity, and
reduce greenhouse gas emissions. Furthermore, the findings highlight the importance of collaboration among
communities, governments, and the private sector. Given the specific environmental challenges faced by mining
communities, designing and implementing effective educational and promotional programs in this area is essential.

4. Conclusion

This research serves as a valuable resource for policymakers and planners aimed at improving environmental and
economic performance within the mining sector. The study underscores the necessity of utilizing modern
technologies in educational programs, suggesting that educational initiatives incorporate digital tools and online
platforms to enhance access to environmental information and promote public awareness in mining communities.
Ultimately, this study emphasizes the need for collaboration among various stakeholders to strengthen
environmental literacy and improve the quality of life in mining communities.

Keywords: Environmental literacy, Mining industry, Sustainable development, Fuzzy delphi technique.
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