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Abstract  

In the mining industry, which has historically been characterized by dangerous work circumstances and a high degree 

of manual monitoring, this study examines how Artificial Intelligence (AI) is changing employee performance 

management. Real-time, evidence-based evaluation is made possible by technologies like computer vision, natural 

language processing, and predictive analytics, which improve worker productivity and safety. The study emphasizes 

enhanced operational output, monitoring capabilities, and appraisal transparency through an examination of 

secondary data sources. However, a number of problems still exist, such as inadequacies in digital infrastructure, 

moral dilemmas over employee monitoring, and opposition to technology advancement. For mining companies to 

fully utilize AI in creating a more safe, effective, and transparent performance framework, these problems must be 

resolved. 
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Introduction 

The mining sector, which is notorious for its dangerous working conditions and labour-intensive processes, is 

changing technologically. Artificial Intelligence (AI) has become one of these innovations' most potent enablers in 

Human Resource Management (HRM), especially when it comes to controlling and assessing employee performance. 

In the mining industry, traditional performance evaluation methods are frequently reactive, manual, and subjective. AI 

provides a more proactive, data-driven, and real-time method of monitoring, evaluating, and enhancing worker safety 

and productivity. AI integration into employee performance management is not only a trend but also a requirement for 

competitive advantage, operational efficiency, and sustainable growth as mining operations become more digitalized. 

 

Review of Literature  

1. Deloitte (2023) examines ten major themes that will influence the mining industry globally in the future, with 

a focus on workforce development, sustainability, and digital transformation. The paper emphasizes the 

growing importance of AI, automation, and data-driven decision-making in risk management and 

performance enhancement. It emphasizes that in order to achieve ethical and environmental standards as well 

as increase productivity, mining businesses must implement cutting-edge technologies. For enterprises hoping 

to successfully traverse the mining industry's future, this paper acts as a strategic guide. 

2. In their thorough assessment of the state of artificial intelligence, McKinsey & Company (2023) declares 

2023 to be the breakthrough year for generative AI. According to the report, which includes survey data from 

more than 1,600 firms, the use of AI has risen in critical areas including customer service, operations, and 

human resources. It highlights notable cost savings, decision-making enhancements, and productivity 

increases. Additionally, McKinsey draws attention to governance and ethical issues, advising businesses to 

strike a balance between accountability and innovation. Understanding AI's growing influence on strategic 

planning and organizational performance requires reading this article. 

3. A critical analysis of the moral ramifications of AI use in HRM is conducted by Kaplan and Haenlein 

(2021). The study highlights the necessity of ethical frameworks in the deployment of AI by outlining 

concerns including algorithmic bias, transparency, and employee privacy. Additionally, it suggests a research 

agenda to fill in the ethical holes in HR technology. AI is a crucial tool for HR researchers and practitioners, 
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as the authors advocate for its appropriate application to guarantee equity in hiring, evaluating, and promoting 

procedures. 

4. Hirebee (2024) compiles statistical insights on how AI is transforming HR processes, particularly in 

performance management. The blog highlights trends like increased feedback frequency, reduced review bias, 

and improved employee engagement due to AI-powered systems. It shows that 59% of organizations now use 

AI for performance evaluations, with many reporting productivity gains. The article underscores AI’s growing 

role in shaping transparent, data-driven HR practices, making it a useful reference for researchers studying 

digital transformation in workforce management. 

5. Seosandwitch (2024) presents a rich set of statistics illustrating AI’s influence in HR and performance 

management. It reports that AI tools have improved feedback frequency by 40%, reduced evaluation time by 

30%, and decreased managerial workload by 28%. Additionally, 77% of employees believe AI reduces bias in 

appraisals. The article emphasizes how AI enhances both efficiency and fairness in HR practices, especially in 

performance tracking and goal-setting. This source is particularly valuable for demonstrating measurable 

benefits of AI integration in workforce assessment systems and supports the case for broader AI adoption in 

HRM. 

 

Research Gap 

While several studies have explored Artificial Intelligence (AI) in human resource management (HRM) and 

automation in mining operations, limited research specifically focuses on the intersection of AI and employee 

performance management within the mining sector, especially in regional and operationally hazardous contexts like 

Indian mining districts. There is a gap in understanding how AI tools such as predictive analytics, computer vision, 

and dashboards are used to evaluate, monitor, and improve employee productivity, safety, and morale in mining 

environments. 

 

Statement of the Problem 

Despite growing interest in digital transformation and AI integration, mining companies continue to rely on manual, 

delayed, and often biased methods for assessing employee performance. These conventional systems are insufficient 

for addressing the complex challenges of high-risk mining environments, including worker weakness, absenteeism, 

and compliance failures. The problem is compounded by a lack of AI-readiness, especially in HR teams and legacy 

systems. Therefore, there is a critical need to evaluate the role and impact of AI-driven performance management 

systems tailored to the mining workforce. 

 

Objectives of the Study 

1. To study the application of AI tools in employee performance monitoring in the mining sector. 

2. To assess the benefits of AI in enhancing productivity, safety, engagement, and appraisal accuracy in mining 

workforce management. 

3. To identify challenges faced by mining companies in implementing AI-enabled HR systems. 

4.  

Research Design 

For the study, the researcher used both descriptive and exploratory approaches, incorporating qualitative and 

quantitative insights. The study is primarily based on secondary data collected from academic journals, government 

reports, and corporate whitepapers (e.g., BHP, Rio Tinto, PwC, McKinsey, Deloitte). The data were analyzed using 

comparative charts and a conceptual framework. 

 

AI Tools Used in Employee Performance Management 

Employee performance management plays a vital role in a company's success. Efficient employee performance and 

satisfaction are powerful tools to achieve organizational goals. In the present era, Artificial Intelligence (AI) plays a 

significant role in employee performance management, as it provides real-time monitoring of employees and helps 

evaluate their performance efficiently in the mining industry. The following are the main uses of AI in the mining 

industry. 

AI Tool Use in Mining HRM 

Predictive Analytics Forecasts attrition, absenteeism, and underperformance using historical data. 

Computer Vision Monitors safety compliance, tiredness, and PPE usage through camera surveillance. 

NLP (Natural Language 

Processing) 
Analyzes feedback and sentiment in surveys and emails. 

Performance Dashboards Provides real-time visual KPIs (Key Performance Indicators) to HR and Managers. 

Chatbots Automates communication during appraisals and provides HR assistance 24/7. 

Recommender Systems Suggests individualized training programs or job rotations. 

Digital Twins Simulates workforce deployment scenarios for performance planning. 
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Opportunities of AI in Employee Performance Management 

Artificial Intelligence (AI) is a rapidly emerging technology across various industries. The use of AI in employee 

performance management offers several advantages, such as real-time monitoring and predictive performance 

analytics. These tools are particularly beneficial for evaluating employee performance in the mining industry and 

ensures overall efficiency in the industry. 

Opportunity Description 

Real-time Monitoring AI tools track employee attendance, output, and efficiency in real time. 

Tiredness and Risk Detection Computer vision and wearables help detect tiredness and alert supervisors. 

Predictive Performance Analytics AI models forecast absenteeism, productivity dips, and risk-prone behavior. 

Personalized Learning Paths AI recommends skill development based on gaps in employee performance. 

Objective Appraisals Data-based performance evaluation reduces human bias and inconsistency. 

Strategic Workforce Planning AI supports data-driven decisions on task allocation and staffing. 

Engagement and Sentiment 

Analysis 
NLP tools assess morale through survey feedback, emails, and chat analysis. 

 

Predictive Analytics in HR 

Predictive analytics in HR uses historical data, machine learning, and statistical modelling to forecast future 

workforce behaviours and outcomes. Unlike descriptive analytics, which explains what has happened, or diagnostic 

analytics, which explores why it happened, predictive analytics answers the question: “What is likely to happen next, 

and how can we act on it?” It helps HR managers align workforce strategies with company goals by offering insights 

into future trends. Based on employee feedback and historical data, predictive analytics also guides HR managers in 

maintaining effective relationships with employees within the organization. 

 

Steps: (How does it Work?) 
1. Data Collection- Sources include attendance logs, performance scores, safety incidents, training history, exit 

interviews, and even sentiment data from emails or surveys. 

2. Data Preparation- Cleaned and standardized to remove biases and inconsistencies. Missing values are 

handled, and variables are selected (e.g., age, job role, absenteeism history). 

3. Model Building- Statistical models (like logistic regression or ARIMA), decision trees, or machine learning 

algorithms (e.g., random forests, SVMs) are trained to recognize patterns. 

4. Pattern Recognition- Models detect trends—e.g., workers with declining productivity, frequent tardiness, or 

low engagement scores may be flagged as attrition risks. 

5. Forecasting & Prescriptions- The system might forecast a 30% chance an operator will miss work next month 

or a 50% probability a team’s productivity will decline under certain conditions. Recommendations are then 

generated: suggest training, workload redistribution, or intervention to managers. 

 

Challenges in Implementing AI in Mining HRM 

While Artificial Intelligence (AI) offers significant benefits to Human Resource Management (HRM) in the mining 

industry, its implementation is not free from problems. Like any advanced technology, AI integration comes with a set 

of limitations and challenges that need to be carefully addressed to ensure successful adoption. The key challenges in 

implementing AI in Mining HRM are outlined below. 

 

Challenge Description 

Digital Infrastructure Gaps 
Remote mining sites often lack robust IT and AI-compatible 

infrastructure. 

Data Privacy Concerns Continuous monitoring raises ethical and privacy-related questions. 

HR Skill Deficit 
Many HR professionals in mining lack  of training in data analytics and 

AI tools. 

High Setup Costs Investment in AI software, hardware, and training is capital-intensive. 

Integration with Legacy Systems Existing HR systems are not always compatible with AI platforms. 

Workforce Resistance 
Employees may resist performance monitoring due to job security 

concerns. 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/


© 2025 JETIR August 2025, Volume 12, Issue 8                                                      www.jetir.org (ISSN-2349-5162) 

JETIRHB06012 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 65 
 

Chart 01: Statistical evidence from the earlier studies 

 
 

AI is drastically changing employee performance management across businesses, as evidenced by the supplementary 

chart no-01, which displays the percentage of respondents in recent research. AI-powered solutions have reportedly 

decreased performance review time by 30% and boosted feedback frequency by 40%, according to Deloitte and 

Gallup (Seosandwitch, 2024). Additionally, 65% of managers think AI has improved appraisal fairness, and 68% of 

HR professionals indicate increased review accuracy (Seosandwitch, 2024). Additionally, employees view these 

improvements favourably—77% agreed that AI declines appraisal bias. Key performance indicator (KPI) achievement 

has increased by 25% as a result of AI-enabled goal-tracking systems, while team productivity has increased by 35% 

and managerial effort has decreased by 28% (expressed thanks to AI dashboards) (Seosandwitch, 2024). According to 

a Hirebee report from 2024, 59% of businesses currently utilize AI for performance monitoring, and by 2025, 60% of 

workers should be getting weekly feedback from AI. AI is also expected to boost productivity in performance cycles 

by about 30% and decrease bias in performance evaluations by up to 50% (Hirebee, 2024). These findings highlight 

that how AI is increasingly being used to improve employee performance management systems' accuracy, efficiency, 

and equity. The study also revealed that employees of this sector were denied AI for performance appraisal, but after 

knowing its accurate results, they expressed their happiness with AI,  

 

Conclusion  

The use of AI in workforce performance evaluation represents a significant advancement in HR practices in the 

mining industry. Intelligent, data-driven systems that may provide real-time insights are gradually replacing traditional 

evaluation techniques, which are frequently rendered outdated by inconsistencies and subjective judgment. This study 

emphasizes the ways in which tools such as performance dashboards, predictive analytics, and intelligent monitoring 

systems promote output quality, safety, and equity. Widespread adoption, however, depends on addressing workforce 

resistance, infrastructure shortcomings, and urgent ethical issues with data security and employee liberty. However, 

companies that use AI typically see improvements in employee motivation, bias reduction, and KPI alignment. 

Overall, the study found that the adoption of technology is more effective than conventional methods. This is 

supported by various studies conducted by researchers and business units, as seen in the statistical evidence regarding 

satisfaction with the technology. Finally, AI helps to the mining sector to evaluate employees performance in a most 

scientific way, accordingly informed decision can be taken by the management.  
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