Advanced Environmental Sciences (Adv. Environ. Sci.) 2026, 24(1):87-104

Original Article

Received: 2024.07.07
Accepted: 2025.01.18

ISSN: 2588-6177

Environmental and Socio-Economic Sustainability
in the Country's Mining Companies Through the
Interaction Between Knowledge Management and
Green Innovation: A Structural Modeling Approach

Mohammad Rahmani,* © Farhan Ahmadi Mirghaed

Department of
Environmental Sciences,
Faculty of Marine and
Environmental Sciences,
University of Mazandaran,
Babolsar, Iran

How to cite this article:
Rahmani, M. and Ahmadi
Mirghaed, F. 2026.
Environmental and Socio-
Economic Sustainability in
the Country's Mining
Companies Through the
Interaction Between
Knowledge Management
and Green Innovation: A
Structural Modeling

Approach. Adv. Environ. Sci.

24 (1): 87-104.

EXTENDED ABSTRACT

Introduction: The mining industry is a major contributor to environmental pollution, exerting
a direct Impact on the three pillars of sustainable development: the economy, the environment,
and society. Consequently, it is imperative to integrate the principles of sustainability into the
operations of industrial and mining companies.The implementation of sustainability principles
ensures the economic viability, environmental sustainability, and social responsibility of
mineral resource exploitation and processing.This business tool necessitates the introduction of
clean or green technologies and is highly dependent on knowledge. The objective of this study
was to evaluate the impact of knowledge management practices on green innovation and
sustainable business practices, as well as their relationship with sustainability in Iranian mining
companies.

Material and methods: The present study employed a questionnaire-based approach, which
was conducted between April and the end of September of 2022. The survey was distributed to
employees of six mining companies in the country, and a total of 647 questionnaires were
completed online.A structural equation modeling approach was employed to assess the causal
relationship between knowledge management, green innovation, and sustainable operations in
the mining industry. The indirect effects of the dimensions of knowledge management on the
dimensions of sustainable development were investigated using the bootstrap method, with the
dimensions of green innovation serving as the mediating variable.

Results and discussion: The findings indicate that knowledge management exerts a direct and
significant positive influence on green innovation ($=0.80, P-value<0.01) and sustainable
business (=0.34, P-value<0.01). Conversely, the findings revealed a direct and significant
positive effect of green innovation on sustainable business ($=0.65, P-value<0.01).
Additionally, the indirect effects of knowledge management dimensions on sustainable
business dimensions, in the presence of intermediaries, were found to be significant. The
findings of the research indicated that knowledge management is a crucial factor in the
development of green innovation and sustainable business practices in mining companies.
Additionally, green innovation was identified as a crucial predictor of sustainable business
practices. Both dimensions of green innovation, namely green technology innovation and green
management innovation, can be considered mediators of the relationship between knowledge
management dimensions (namely, creation, acquisition, sharing, and application of knowledge)
and sustainable business dimensions.

Conclusion: This study indicate that the sustainable business of the country's mining
companies can be enhanced through the influence of knowledge management and green
innovation. Furthermore, it is crucial to incorporate all facets of knowledge management and
green innovation in order to achieve comprehensive business sustainability.

Keywords: Sustainable development, Business sustainability, Mining industry, Mineral
Resources, Structural equation modeling.
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Fig. 1- Research Model
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Table 3- Factor loadings, reliability coefficients and convergent validity
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Table 4- Differential validity
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Table 5- Results of testing hypotheses HY, HY, and HY
Hypothesis Path [} t Decision
H1 KM-GI o[A-YEEE VAISVY Supported
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Table 6- Indirect and direct effects of knowledge management dimensions on sustainable business dimensions (GTI and GMI as

mediators)
apd s o ediano i1 o | ooty
Hypothesis Path Indirect effect Direct effect Decision

KC-GTI-ENVS AR AR R Supported partial mediation

KC-GTI-SCOS NARY St ARE M Supported partial mediation

KC-GTI-ECOS AN AT s Supported partial mediation

KAC-GTI-ENVS NATA R ARN S Supported partial mediation

KAC-GTI-SCOS VYV EEE S IYE.EEE Supported partial mediation
KAC-GTI-ECOS AN AT G Supported partial mediation

KS-GTI-ENVS AN R -Iv® Supported partial mediation

KS-GTI-SCOS o[+ qQEE AR S Supported partial mediation

KS-GTI-ECOS AN AT G Supported partial mediation

KAP-GTI-ENVS VY AFEE DARN Supported partial mediation

KAP-GTI-SCOS o[ AYEEE A4 R Supported partial mediation

KAP-GTI-ECOS AR da AT R Supported partial mediation

e KC-GMI-ENVS ALY DANA Supported partial mediation
KC-GMI-SCOS RARY Sa ARE S Supported partial mediation

KC-GMI-ECOS DALY S AT R Supported partial mediation
KAC-GMI-ENVS AR S AR R Supported partial mediation
KAC-GMI-SCOS TARE Supported partial mediation
KAC-GMI-ECOS AR S ARN S Supported partial mediation

KS-GMI-ENVS DA S DARA S Supported partial mediation

KS-GMI-SCOS DARA il YN EEE Supported partial mediation

KS-GMI-ECOS AR Y S AN K Supported partial mediation

KAP-GMI-ENVS HART e DAY ada Supported partial mediation
KAP-GMI-SCOS IYYFEEE AR A Supported partial mediation
KAP-GMI-ECOS <Y YAFEE ArA R Supported partial mediation

**#P-value<0.01
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