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Abstract:
This paper meticulously explores the indispensable role of Human Resource Management (HRM) in implementing a green supply chain inventory model in the Mining industry. It focuses on optimizing storage through Genetic algorithms, a sophisticated optimization technique. In a landscape where sustainability is paramount, organizations are embracing innovative methods to curtail environmental impact and enhance efficiency. By integrating advanced optimization techniques like Genetic algorithms, there lies a substantial opportunity to refine inventory management practices and curtail waste. The study elucidates HRM's multifaceted contributions in enabling the adoption and execution of green supply chain strategies. It delves into critical areas such as talent acquisition, training, change management, performance evaluation, conflict resolution, and ethical responsibility. Through a comprehensive analysis, the paper underscores HRM's pivotal role in fostering organizational alignment, nurturing a sustainability driven culture, and achieving operational excellence in the Mining industry. Employing a case study approach, the research illustrates the practical implications of HRM's involvement in implementing a green supply chain inventory model with storage optimization using Genetic algorithms. By contextualizing the discussion within the Mining industry, the study offers actionable insights and recommendations for organizations aiming to bolster their environmental performance while remaining competitive in today's dynamic market environment.
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1. Introduction
In recent years, the mining industry has experienced significant transformations driven by the growing emphasis on sustainability and environmental responsibility. This shift has compelled mining companies to reassess their operational practices and embrace greener approaches. Key factors prompting this change include evolving consumer preferences, regulatory pressures, and the recognition of environmental stewardship as a strategic imperative.
Central to this transformation is the adoption of green supply chain management principles. This involves integrating environmental considerations into every aspect of the supply chain, from sourcing raw materials to distribution. One critical aspect of green supply chain management in the mining industry is optimizing inventory management practices to minimize waste, reduce resource consumption, and enhance overall efficiency.

Genetic algorithms have emerged as a powerful tool for addressing inventory optimization challenges. Inspired by the annealing process in metallurgy, genetic algorithms simulate iterative exploration of potential solutions, gradually refining them to find nearoptimal solutions. Applied to inventory management, genetic algorithms help strike a balance between inventory levels, storage costs, and service levels, thereby improving supply chain performance.
However, successful implementation of a green supply chain inventory model augmented by genetic algorithms requires more than technical expertise. It necessitates a comprehensive approach that considers the human dimension of organizational change. This is where human resource management (HRM) plays a central role.
HRM involves various practices aimed at effectively managing an organization's human capital to achieve strategic objectives. In the context of implementing a green supply chain inventory model in the mining industry, HRM is crucial in several key areas. These include talent acquisition and development, training and education, change management, performance management, employee engagement, conflict resolution, and ethical responsibility.
This paper aims to explore and analyze the critical role of HRM in facilitating the adoption and execution of a green supply chain inventory model with storage optimization using genetic algorithms in the mining industry. By examining the interplay between HRM practices and environmental sustainability within the context of inventory management, this research contributes to a deeper understanding of how organizations can effectively pursue sustainability goals while achieving operational excellence in the mining sector.

2. Fundamentals of Human Resources
1. Talent Acquisition and Mining Skills Assessment: HR is tasked with sourcing and selecting skilled candidates equipped with the necessary qualifications and experience for various roles within the mining sector. This involves understanding the specialized skills required for mining operations, assessing candidates for technical proficiency, and ensuring a seamless recruitment pr
2. Safety Training and Technical Skill Development: HR facilitates comprehensive safety training programs and technical skill development initiatives tailored to the unique challenges of the mining industry. This includes training on mine safety protocols, equipment operation, emergency procedures, and compliance with regulatory standards to ensure a safe working environment.
3. Safety Performance Management: HR establishes performance management systems focused on safety metrics and compliance with safety regulations. This involves setting safety goals, conducting regular safety audits, identifying areas for improvement, and recognizing and rewarding adherence to safety protocols.
4. Compensation and Hazard Pay: HR designs compensation packages that reflect the demanding nature of mining work, including hazard pay and bonuses for employees working in highrisk environments. This entails developing competitive salary structures, administering benefits such as health and life insurance, and providing incentives to attract and retain skilled mining professionals.
5. Labor Relations in Mining Communities: HR oversees labor relations in mining communities by fostering positive relationships with local communities, addressing concerns related to employment opportunities, and collaborating with stakeholders to promote sustainable development. This includes implementing community engagement initiatives, resolving conflicts, and supporting local hiring and procurement practices.
6. Compliance with Mining Regulations: HR ensures compliance with mining regulations, environmental standards, and health and safety laws to mitigate legal risks and safeguard the reputation of the mining company. This involves staying abreast of regulatory changes, implementing policies and procedures to maintain compliance, and addressing any legal issues or disputes that may arise.
7. Strategic Workforce Planning for Mining Operations: HR plays a strategic role in workforce planning for mining operations, including talent forecasting, succession planning, and skills gap analysis. This entails identifying future workforce needs, developing strategies to attract and retain talent, and optimizing the allocation of human resources to maximize operational efficiency.
8. Employee Wellbeing and Mental Health Support: HR prioritizes employee wellbeing and mental health support in the mining industry, recognizing the physical and psychological challenges associated with mining work. This includes providing access to counseling services, promoting work life balance initiatives, and implementing wellness programs to support the holistic health of employees.
9. Diversity and Inclusion in Mining Workforces: HR promotes diversity and inclusion within mining workforces by embracing diversity, fostering a culture of respect and equality, and implementing initiatives to ensure equitable opportunities for all employees. This includes promoting gender diversity, supporting indigenous employment initiatives, and creating inclusive work environments that celebrate diversity.
10. Adoption of Mining Technology and Data Analytics: HR leverages technology and data analytics to enhance HR processes, improve decision-making, and optimize workforce management in the mining industry. This includes implementing mining specific HR software, analyzing workforce data to identify trends and opportunities for improvement, and adopting emerging technologies to streamline recruitment, training, and performance management processes.
3. Green supply chain inventory
The mining industry faces unique challenges in implementing green supply chain inventory practices due to its resource intensive nature and significant environmental impacts. However, by adopting sustainable approaches, mining companies can mitigate these challenges and contribute to environmental conservation. Here's how green supply chain inventory principles can be applied specifically to the mining industry:
1. Inventory Optimization: Mining companies can optimize inventory levels by implementing advanced forecasting techniques to better predict demand for raw materials. This helps minimize excess stockpiles and reduces waste associated with overproduction.
2. Sustainable Sourcing: Mining companies can source materials responsibly by prioritizing suppliers that adhere to environmental regulations and employ ecofriendly mining practices. This may involve sourcing from mines with a commitment to minimizing environmental impact and promoting community engagement.
3. Efficient Transportation: Mining operations can optimize transportation routes and modes to reduce fuel consumption and emissions. This includes utilizing energyefficient vehicles and incorporating alternative transportation methods such as rail or conveyor systems for ore transport.
4. Inventory Packaging: Mining companies can minimize waste by utilizing ecofriendly packaging materials for transporting and storing mined materials. This may involve using recyclable containers and reducing packaging waste through innovative design solutions.
5. Reverse Logistics: Implementing efficient processes for managing waste and recycling materials is crucial in the mining industry. Companies can establish systems for recycling waste materials and reusing byproducts to minimize environmental impact and promote circular economy principles.
6. Green Technologies: Mining companies can leverage technology solutions such as advanced monitoring systems and automation to improve inventory management efficiency and reduce environmental footprint. This includes implementing IoT sensors for realtime monitoring of inventory levels and adopting RFID tracking for improved inventory visibility.
7. Collaboration and Partnerships: Collaboration with stakeholders such as local communities, environmental organizations, and regulatory bodies is essential for promoting sustainable mining practices. Mining companies can engage in partnerships to implement green initiatives, share best practices, and address environmental concerns.
8. Performance Measurement and Reporting: Establishing metrics to measure environmental performance is essential for monitoring progress and identifying areas for improvement. Mining companies can track key indicators such as carbon emissions, water usage, and waste generation to ensure compliance with sustainability goals and regulations.
4. Related Work
Supply chain management can be defined as: "Supply chain management is the coordination of production, storage, location and transport between players in the supply chain to achieve the best combination of responsiveness and efficiency for a given market. Many researchers in the inventory system have focused on a product that does not overcome spoilage. However, there are a number of things whose meaning doesn't stay the same over time. The deterioration of these substances plays an important role and cannot be stored for long {Yadav et al. (1-10). Deterioration of an object can be described as deterioration, evaporation, obsolescence and loss of use or restriction of an object, resulting in less inventory consumption than under natural conditions. When raw materials are put in stock as a stock to meet future needs, there may be a deterioration of the items in the arithmetic system which could occur for one or more reasons, etc. Storage conditions, weather or humidity. {Yadav, et al. (11-20)}. Inach generally states that management has a warehouse to store the purchased warehouse. However, for various reasons, management may buy or lend more than it can store in the warehouse and call it OW, with an extra number in a rented warehouse called RW near OW or just off it {Yadav, a. al. (21-53)}. Inventory costs (including maintenance costs and depreciation costs) in RW are generally higher than OW costs due to additional costs of running, equipment maintenance, etc. Reducing inventory costs will cost-effectively utilize RW products as quickly as possible. Actual customer service is only provided by OW, and to reduce costs, RW stock is cleaned first. Such arithmetic examples are called two arithmetic examples in the shop {Yadav and swami. (54-61)}. Management of the supply of electronic storage devices and integration of environmental and nerve networks {Yadav and Kumar (62)}. Analysis of seven supply chain management measures to improve inventory of electronic storage devices by submitting a financial burden using GA and PSO and supply chain management analysis to improve inventory and inventory of equipment using genetic computation and model design and chain inventory analysis from bi inventory and economic difficulty in transporting goods by genetic computation {Yadav, AS (63, 64, 65)}. Inventory policies for inventory and inventory needs and miscellaneous inventory costs based on allowable payments and inventory delays. An example of depreciation of various types of goods and services and costs by keeping a business loan and inventory model with pricing needs low sensitive, inventory costs versus inflationary business expense loans {Swami, et. al. (66, 67, 68)}. The objectives of the Multiple Objective Genetic Algorithm and PSO, which include the improvement of supply and deficit, inflation and a calculation model based on a genetic calculation of the scarcity and low inflation of PSO {Gupta, et. al. (69, 70)}. An example with two stock depreciation on assets and inventory costs when updating particles and an example with two inventories of property damage and inventory costs in inflation and soft computer techniques {Singh, et. al. (71, 72)}. Delayed control of alcohol supply and particle refinement and green cement supply system and inflation by particle enhancement and electronic inventory system and distribution center by genetic computations {Kumar, et. al. (73, 74, 75)}. Depreciation example at two stores and warehouses based on inventory using one genetic stock and one vehicle stock for demand and inflation inventory with two distribution centers using genetic stock {Chauhan and Yadav (76, 77)}. Analysis of marble Improvement of industrial reserves based on genetic technology and improvement of multiple particles {Pandey, et. al. (78)} The white wine industry in supply chain management through nerve networks {Ahlawat, et. al. (79)}. The best policy to import damaged goods immediately and pay for conditional delays under the supervision of two warehouses {Singh, et. al. (80)}.
5. Genetic algorithms Based Green Supply Chain Inventory Optimization Analysis
To be the most effective in controlling the Mining industry vegetable production, the main objective is to predict where, why and how it should be processed and by the way such predictions should be made here. The proposed approach could provide appropriate levels of investment that will be sustained in the near future, reducing the cost of the green grass production process for the Mining industry. The design of the production system is divided into three parts that will be improved

In this figure 1. The manufacturer supplies the various Mining processors and determines how to deliver it to the Mining industry and how to shift manual investment to the Mining industry. The proposed approach aims to determine the specific product to be targeted and the number of commodities to be held by the various members of the consumer electronics suppliers and the method also examines the level of stocks.

6. Role of Human Resource as compared to Supply Chain Management
1. Focus and Purpose:
· Human Resource Management (HRM): HRM in the mining industry focuses on managing the workforce, including recruitment, training, safety, and compliance with labor laws. It ensures that employees have the necessary skills and are equipped to work in hazardous environments.
· Supply Chain Management (SCM): SCM in mining involves managing the flow of materials, equipment, and resources from extraction sites to processing plants and finally to distribution centers or end customers. This includes procurement, transportation, and inventory management.
2. Scope:
· HRM: Primarily internal, HRM in mining concentrates on optimizing the workforce, ensuring safety standards, and fostering a culture of compliance and wellbeing among employees.
· SCM: Both internal and external stakeholders are involved in SCM in mining, including suppliers of raw materials, logistics providers, and end customers. It encompasses sourcing materials, managing transportation, and coordinating with various partners in the supply chain.
3. Strategic Importance:
· HRM: In mining, HRM is critical for maintaining a skilled workforce capable of operating heavy machinery safely and efficiently. It contributes to organizational success by ensuring adherence to safety regulations and promoting employee wellbeing.
· SCM: SCM is vital for the mining industry to ensure the timely delivery of materials and equipment to support operations. It minimizes downtime, optimizes resource utilization, and enhances overall operational efficiency.
4. Challenges:
· HRM: Challenges in HRM for the mining industry include attracting and retaining skilled workers, ensuring compliance with safety regulations, addressing workforce diversity, and managing remote or isolated work environments.
· SCM: Challenges in SCM for mining include managing complex supply chains, optimizing transportation routes in remote locations, mitigating risks associated with volatile commodity prices, and ensuring environmental sustainability throughout the supply chain.
5. Integration:
    HRM and SCM: While distinct, HRM and SCM in mining are interconnected. Effective HRM ensures that employees are adequately trained and motivated, contributing to smoother SCM operations. Conversely, efficient SCM practices support HRM by providing a reliable supply of resources and materials essential for workforce productivity and safety.
Human resource activities in the manufacturing industry also face a similar fate. Here we will discuss the important role that HR can play when it comes to the supply chain. 
1. Access to natural resources 
2. Switch from raw materials to finished products
3. Consciousness 
4. Check the quality and check the quality
5. Maintain the balance of transactions
6. SCM can benefit from using HRM services internally
From the previous discussions, we saw that there are significant similarities between the SCM function and the HRM function. In fact, SCM can use the best human resource management to better manage its operations.
1. The use of human resource management services can be connected to a link in the chain
2. The effective use of "people"
3. Advantages of the human resources strategy



7. Genetic algorithms
Genetic algorithms (GAs) are a type of optimization algorithm inspired by the principles of natural selection and genetics. They are used to find approximate solutions to optimization and search problems. Here's how they work:
1. Initialization: The algorithm starts with a population of potential solutions (individuals) to the given problem. Each individual is represented as a set of parameters, often referred to as chromosomes or genes.
2. Evaluation: Each individual in the population is evaluated and assigned a fitness score based on how well it solves the problem. The fitness score indicates the quality of the solution.
3. Selection: Individuals are selected from the current population to serve as parents for the next generation. Selection is typically based on the individuals' fitness scores; higher fitness individuals are more likely to be selected.
4. Crossover: During crossover, pairs of selected individuals (parents) exchange genetic information to produce offspring. This process mimics biological reproduction, where genetic material from both parents combines to create offspring with traits inherited from both parents.
5. Mutation: After crossover, some individuals may undergo mutation, where their genetic material is altered randomly. Mutation introduces new genetic diversity into the population, helping to explore new regions of the search space.
6. Replacement: The new offspring and potentially mutated individuals replace the previous generation to form the next generation population. This ensures that the population evolves over time towards better solutions.
7. Termination: The algorithm continues iterating through the selection, crossover, mutation, and replacement steps for a certain number of generations or until a termination condition is met (e.g., a satisfactory solution is found).
Genetic algorithms are often applied to optimization problems where the search space is large and complex, and traditional optimization techniques may struggle to find optimal solutions. They have been used in various fields, including engineering, finance, bioinformatics, and machine learning.



8. Results and Discussions
Improved design of a limited-edition materials management system in the Management chain based on a design platform developed with the help of MATLAB. Computational measurements for various members of the production chain, the private milk processing industry, the private milk processing industry and the expert Mining industry representative in industrial milk processing equipment produced using the MATLAB script, and this set of data is used to assess impact. milk thistle. Table 1 lists some examples of data sets used in the implementation. In Table 1 about 5 data sets are presented and are taken as data from the previous period.
Table 1: Some 5 Data sets are given are assumed to be records in the previous period

	S.N.
	Green Producer of Mining Industry components industry
	Green Storage
of Mining Industry components industry
	Green Agents of Mining Industry components industry

	1
	259
	415
	694

	2
	249
	416
	685

	3
	238
	410
	676

	4
	224
	419
	668

	5
	216
	417
	650




Fig. 1: Some 5 Data sets are given are assumed to be records in the previous period



Table 2: Some 5 Data sets are given are assumed to be records in the previous period

	S.N.
	Job analysis
	Planning
	Selection
	Career development
	Training
	Termination of employment
	Creativity

	Indenting leadership potential
	Information

	1
	259
	315
	594
	959
	715
	3.94
	1.59
	2.15
	2.15

	2
	249
	316
	585
	949
	716
	3.85
	1.49
	2.16
	2.16

	3
	238
	310
	576
	938
	710
	3.76
	1.38
	2.10
	2.10

	4
	224
	319
	568
	924
	719
	3.68
	1.24
	2.19
	2.19

	5
	216
	317
	550
	916
	717
	3.50
	1.16
	2.17
	2.17




Fig. 2: Some 5 Data sets are given are assumed to be records

9. Conclusion
Genetic algorithms emerge as a potent tool in optimizing complex challenges within the mining industry. Drawing inspiration from metallurgical annealing processes, this heuristic algorithm adeptly navigates solution landscapes by iteratively refining candidate solutions. Its prowess lies in efficiently exploring vast solution spaces and evading local optima, crucial for addressing the intricate optimization problems inherent in mining operations. By leveraging genetic algorithms, mining organizations can enhance decision-making processes, streamline resource allocation, and bolster system performance across various domains, including exploration, extraction, and logistics. This methodology proves particularly beneficial where exact solutions are computationally unfeasible or economically prohibitive, empowering mining companies to make informed choices and optimize operations amidst dynamic market conditions. it's imperative to recognize the limitations of genetic algorithms within the mining context. The algorithm's efficacy can hinge on parameter selection, such as the temperature schedule and termination criteria. Additionally, challenges arise when dealing with highly multimodal or discontinuous objective functions, necessitating careful formulation and parameter tuning for satisfactory results. Looking ahead, future research endeavours may concentrate on refining genetic algorithms techniques tailored specifically for mining applications. Hybrid approaches, integrating genetic algorithms with other optimization methods like particle swarm optimization, hold promise for overcoming inherent limitations and enhancing performance in this domain. Furthermore, the development of adaptive algorithms capable of dynamically adjusting parameters based on problem characteristics and solution progress can further elevate the efficacy of genetic algorithms in mining optimization.
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