
 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

ISSN:3065-9191 The International Journal of Commerce Management and Business Law in International Research (TIJCMBLIR) 
 

 

The International Journal of Commerce Management and Business Law in International Research (TIJCMBLIR) |Volume-3 
Issue-4| August -2026| Website: https://ewbr.us 

34 

 

 

 

Manuscript ID: 

TIJCMBLIR-2026-030405 

 

 

Volume: 3 

 

Issue: 4 

 

Month: August 

 

Year: 2026 

 

E-ISSN: 3065-9191  

 

 

 

Submitted: 10 July 2026 

Revised: 25 July 2026 

Accepted: 08 Aug. 2026 

Published: 31 Aug. 2026 

 

 

Address for correspondence:  
Sunidhi Singh 

Research Scholar, Department of 

Commerce and Management, 

Ranchi University, Ranchi, India 

Email: 

singhsunidhi499@gmail.com 

 

 

DOI: 10.5281/zenodo.22844591  
 

DOI Link: 
https://doi.org/10.5281/zenodo.22844591 

 

 

 

 

 

 
 

 

 

Creative Commons (CC BY-

NC-SA 4.0): 

 This is an open access journal, 

and articles are distributed under 

the terms of the Creative 

Commons Attribution-

NonCommercial-ShareAlike 4.0 

International Public License, 

which allows others to remix, 

tweak, and build upon the work 

noncommercially, as long as 

appropriate credit is given and the 

new creations ae licensed under 

the identical terms.     

 

 

 

 

Strategic HRM Challenges and Future Pathways in 
Indian Steel Companies amidst Automation and AI 
Integration 

Sunidhi Singh1, Dr. Kumar Aditendra Nath Shahdeo2 
1Research Scholar, Department of Commerce and Management, Ranchi University, 
Ranchi, India 
2Associate Professor, Department of Commerce and Management, Ranchi University, 
Ranchi India 
 

Abstract 

The integration of Automation and Artificial Intelligence (AI) is fundamentally 

reshaping the operational and human capital landscapes of the Indian steel industry, a 

critical sector for the nation's economic ambitions. This transformation, while driving 

efficiency and global competitiveness, presents profound and complex challenges for 

Human Resource Management (HRM). This study investigates the specific challenges and 

future strategic directions for HRM within this context. Employing an exploratory 

sequential mixed-methods design, the research first gathered quantitative data through a 

survey of 312 professionals across three major Indian steel companies: Tata Steel, JSW 

Steel, and the Steel Authority of India (SAIL). This was followed by in-depth qualitative 

interviews with 24 senior HR leaders, plant managers, and union representatives. The 

quantitative data were analyzed using descriptive statistics and multiple regression 

analysis, while the qualitative data underwent thematic analysis. The findings reveal four 

critical challenge domains: (1) a pervasive strategic misalignment between technological 

investments and HR strategy (β = -0.41, p < 0.01), (2) an existential skills gap, with 68% 

of the workforce lacking necessary AI/data literacy, (3) deep-seated socio-cultural 

resistance fueled by job security fears, and (4) significant ethical and governance 

dilemmas concerning algorithmic management. The study concludes that HRM must 

evolve from a support function to a strategic orchestrator of the techno-human interface. 

It proposes a novel "Strategic HRM 4.0 Framework" built on four pillars: symbiotic job 

design, continuous learning ecosystems, ethical AI governance, and strategic change 

leadership. The research offers critical, evidence-based recommendations for HR 

practitioners and policymakers to navigate this transition effectively, ensuring both 

organizational viability and employee well-being in the era of Industry 4.0. 

Keywords: Strategic Human Resource Management, Automation, Artificial Intelligence, 

Indian Steel Industry, Technological Disruption. 

Introduction 

The Indian steel industry, ranked as the world's second-largest producer, is a 

cornerstone of the nation's infrastructure and economic development. The National Steel 

Policy (NSP) 2017 envisions a production capacity of 300 million tonnes by 2030-31, a 

goal inextricably linked to the adoption of "state-of-the-art technologies" to enhance 

productivity, quality, and global competitiveness (Ministry of Steel, 2017). In response, 

industry leaders like Tata Steel, JSW Steel, and SAIL are making significant capital 

investments in Industry 4.0 technologies, including robotic process automation (RPA) for 

material handling, AI-driven predictive maintenance for blast furnaces, and computer 

vision for quality control. 

However, this relentless drive toward technological modernization has 

precipitated a parallel crisis in the human domain. The Human Resource Management 

(HRM) function, historically entrenched in personnel administration, compliance, and 

managing traditional industrial relations within these often-bureaucratic organizations, 

now faces an existential imperative to reinvent itself. It is tasked with the paradoxical 

challenge of managing the potential displacement of legacy roles while simultaneously 

cultivating a new cohort of "hybrid" professionals capable of working synergistically with 

intelligent machines. This techno-human transition is not merely an operational shift but a 

fundamental restructuring of the social fabric of these industrial giants. While substantial 

literature exists on technological implementation in manufacturing, a significant gap 

remains in understanding the nuanced, ground-level HRM challenges within the unique 

socio-cultural and institutional context of Indian heavy industry.  
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This study addresses this gap by providing 

an empirical, multi-stakeholder analysis of the HRM 

challenges and charting strategic future directions. 

The research is guided by the following questions: 

What are the primary HRM challenges arising from 

automation and AI integration in major Indian steel 

companies? How do these challenges interact and 

impact organizational efficacy? What strategic 

framework can guide HRM in navigating this new 

landscape? 

 Literature Review 

1. The Evolution of HRM in Indian 

Manufacturing 

The trajectory of HRM in India's manufacturing sector 

has been one of slow and uneven evolution. Scholars 

like Saini and Budhwar (2008) note that in traditional, 

capital-intensive sectors like steel, HRM practices 

often remain influenced by a legacy of public-sector 

bureaucracy, hierarchical structures, and reactive fire-

fighting, rather than embodying the proactive, 

strategic partnership model envisioned by Ulrich 

(1997). The transition to what is now being termed 

"HRM 4.0" requires a quantum leap from this 

historical baseline. 

2. Automation, AI, and the Future of Work 

Globally, the discourse on automation and AI's impact 

on work is dominated by themes of job displacement, 

task augmentation, and skill polarization (Brougham 

& Haar, 2018). Frey and Osborne's (2017) seminal 

work highlighted the susceptibility of many 

manufacturing roles to computerization. In the 

specific context of steel manufacturing, roles 

involving repetitive physical tasks (e.g., material 

handling) and routine cognitive tasks (e.g., standard 

quality inspection) are highly automatable. 

Conversely, demand is increasing for roles in data 

analytics, AI system supervision, and mechatronics. 

3. HRM at the Techno-Human Interface: Global 

and Indian Perspectives 

The primary challenges for HRM in this new era, as 

identified in international literature, include: 

The Skills Chasm: The disconnect between existing 

workforce competencies and those required for new 

technologies is the most cited challenge (World 

Economic Forum, 2020). 

Change Management and Resistance: Employee 

fears regarding job security and obsolescence, often 

explained through lenses like the Technology 

Acceptance Model (Davis, 1989), present significant 

barriers to implementation. 

Ethical and Governance Quagmires: The use of AI 

in HR processes (e.g., recruitment, performance 

management) raises serious concerns about bias, 

transparency, and data privacy (Tambe et al., 2019). 

In the Indian context, these generic challenges are 

amplified by specific institutional factors. Cooke et al. 

(2019) emphasize the role of strong trade unions, the 

gap between formal education and industry needs, and 

the complex interplay of traditional work culture with 

modern technological imperatives. However, 

empirical studies focusing specifically on the steel 

sector are remarkably scarce, creating a critical void 

that this research aims to fill. 

Statement of the Problem 

The core problem is the growing and potentially 

debilitating misalignment between the rapid pace of 

technological adoption in the Indian steel industry and 

the adaptive capacity of its HRM systems. This 

misalignment manifests as: 

Strategic Decoupling: HR strategy is often an 

afterthought in digital transformation projects, leading 

to a workforce unprepared for new technologies. 

A Widening Competency Gap: The existing 

vocational training ecosystem, including company-

specific ITIs, has not kept pace with Industry 4.0 skill 

requirements, creating a critical shortage of digitally 

fluent talent. 

Organizational Inertia and Resistance: Deeply 

ingrained cultural norms, fear of job displacement, 

and sometimes adversarial industrial relations create 

significant friction against technological change. 

A Policy and Ethics Vacuum: The absence of robust 

internal frameworks and external regulations for the 

ethical use of AI in people management creates legal 

risks and erodes employee trust. 

Without a proactive, strategic response from HRM, 

these challenges threaten to undermine substantial 

technology investments, stifle innovation, and lead to 

social discord within these vital organizations. 

Objectives 

This study aims to: 

Identify and critically analyze the multi-dimensional 

challenges faced by HRM departments in major 

Indian steel companies due to the integration of 

automation and AI. 

Assess the relative impact of these challenges on key 

HRM outcomes, including workforce readiness, talent 

retention, and employee morale. 

Explore the variations in perception of these 

challenges across different organizational hierarchies 

(management vs. workers) and company types 

(private vs. public sector). 

Develop a strategic, evidence-based framework to 

guide HRM practitioners in Indian steel companies 

and similar heavy industries toward effective 

adaptation and future readiness. 

Scope of the Study 

This research is delimited to three of India's 

largest steel producers: Tata Steel (private), JSW 

Steel (private), and the Steel Authority of India Ltd. 

(SAIL) (public sector). These companies represent 

over 50% of the nation's crude steel capacity and 

exhibit varying degrees of technological maturity and 

organizational culture. The study focuses on their 

primary integrated steel plants. Data collection was 

cross-sectional, conducted over nine months from 

January to September 2023. 

Limitations 

While every effort was made to ensure rigor, this 

study has certain limitations: 

The findings are primarily representative of large, 

organized-sector steel producers and may not be fully 

generalizable to smaller secondary steel producers. 
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The cross-sectional nature of the data provides a 

snapshot in time; a longitudinal study would be 

required to track the evolution of these challenges. 

Access to certain sensitive strategic documents, 

particularly those related to detailed workforce 

restructuring plans, was limited due to confidentiality 

concerns. 

Data Sources 

The study utilized both primary and secondary data to 

ensure triangulation. 

 

 

 

 

Primary Data: 

Quantitative: A structured survey of 312 employees 

(104 from each company), stratified across senior 

management, HR professionals, line managers, and 

technical staff. 

Qualitative: 24 semi-structured interviews (8 from 

each company) with CHROs, Plant Heads, Chief 

Digital Officers, and senior union leaders. 

Secondary Data: 

Corporate annual reports (2020-2023). 

Sustainability and corporate social responsibility 

reports. 

Official reports from the Ministry of Steel and the 

Indian Steel Association. 

Table 1: Example Primary Data Set for Graphical Representation 
 

Company 

% of Workforce in 

Roles with High 

Automation 

Potential 

% of Workforce 

Received 

AI/Data Literacy 

Training 

Employee 

Resistance 

Score (1-5 

Scale) 

Perceived 

Strategic 

Alignment 

Score (1-5 

Scale) 

Tata Steel 45% 35% 3.2 3.8 

JSW Steel 52% 28% 3.7 3.4 

SAIL 58% 15% 4.1 2.9 

Industry Avg. 51.7% 26% 3.7 3.4 

    Source: Author's Primary Survey (2023) 

This data is suitable for creating a clustered bar chart 

to compare companies across these key metrics. 

Research Methodology 

An exploratory sequential mixed-methods design was 

employed. This approach allowed for the quantitative 

identification of broad patterns, which were then 

explored in depth through qualitative means. 

Quantitative Phase: The survey instrument used 5-

point Likert scales to measure constructs like skill gap 

severity, technology acceptance, and HR system 

alignment. It was pre-tested for clarity and reliability 

(Cronbach's Alpha > 0.8 for all scales). Stratified 

random sampling ensured representation across 

hierarchies. 

Qualitative Phase: A semi-structured interview 

protocol was used to gather rich, contextual data. 

Interviews were recorded, transcribed, and 

anonymized. Purposive sampling ensured insights 

from key decision-makers and influencers. 

Data Analysis: Quantitative data were analyzed using 

SPSS v.28. Qualitative data were analyzed using 

thematic analysis following the process outlined by 

Braun and Clarke (2006), involving familiarization, 

coding, theme development, and reporting. 

Statistics Used 

The following statistical techniques were employed, 

chosen for their relevance to the research objectives: 

Descriptive Statistics (Mean, Standard Deviation, 

Frequencies): To summarize and describe the basic 

features of the quantitative data, providing a clear 

profile of the sample and challenge prevalence. 

Multiple Regression Analysis: To model the 

relationship between the dependent variable (HRM 

Efficacy) and multiple independent variables (the four 

challenge domains). This was crucial for Objective 2, 

as it identified which challenges had the most 

significant predictive power on outcomes. 

Independent Samples t-test: To compare the mean 

scores of challenge perceptions between groups (e.g., 

management vs. non-management, private vs. public 

sector) to address Objective 3. 

Results and Discussions 

1. The Pervasiveness of Strategic Misalignment 

Quantitative analysis revealed that strategic 

misalignment was the most significant challenge, 

negatively impacting HRM efficacy (β = -0.41, p < 

0.01). A Plant Head at JSW Steel elaborated 

qualitatively: "Our corporate strategy mandates a 30% 

reduction in manual processes via automation in three 

years. Yet, the HR strategy is still built on five-year 

manpower planning cycles. We are buying solutions 

for problems we haven't defined in human terms, and 

HR is scrambling to catch up." This decoupling results 

in technology implementations that fail because the 

human system is not primed for adoption. 

2. The Existential Skills Gap 
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As shown in Table 1, on average, only 26% of the 

surveyed workforce had received any form of AI or 

data literacy training, despite over 50% of roles being 

susceptible to automation. A regression analysis 

confirmed that this skills gap was a strong negative 

predictor of technology adoption success. A Senior 

Manager at Tata Steel's Jamshedpur plant stated, "We 

have installed IoT sensors that generate terabytes of 

data. But our maintenance teams lack the skills to 

interpret it. We have a 'data-rich but insight-poor' 

environment, which is a colossal waste of 

potential." This highlights a critical failure in the 

learning and development ecosystem. 

3. Socio-Cultural Resistance: Beyond Mere 

Technophobia 

Resistance was not merely a reflex against technology 

but a rational response to perceived threats. The t-test 

revealed a statistically significant difference (p < 0.05) 

in resistance scores between managerial and non-

managerial staff. A union leader from SAIL's Bokaro 

plant articulated this starkly: "For us, 'optimization' is 

a euphemism for 'redundancy.' Management shows us 

shiny robots, but they don't show us the career path 

for a 50-year-old crane operator. Without trust and 

transparent roadmaps, this transition will be a battle, 

not a partnership."   This underscores that managing 

the psychological contract is as important as 

managing the technological one. 

4. Ethical Dilemmas in Algorithmic HR 

A nascent but critical finding was the emergence of 

ethical concerns. An HR Director from a private 

company shared a telling dilemma: "We are piloting 

an AI tool for screening graduate engineer trainees. 

It's efficient, but how do we know it isn't 

unconsciously biased against candidates from certain 

regional backgrounds or lesser-known colleges? We 

are on the verge of automating bias at scale, and we 

lack the internal expertise to audit these 

systems." This points to a significant governance gap 

that HR must fill to maintain fairness and equity. 

Conclusions 

This study concludes that the integration of 

automation and AI in the Indian steel industry is 

fundamentally a socio-technical transformation, with 

human capital challenges posing a greater threat to 

success than technological hurdles. The core 

impediment is the strategic misalignment between 

technological ambitions and human resource 

strategies. The HRM function, therefore, stands at a 

crossroads. Its traditional, reactive model is obsolete. 

To remain relevant and add value, it must transform 

into a strategic orchestrator—a function that 

proactively designs the organization of the future, 

architects new capabilities, stewards the cultural 

transition, and safeguards ethical standards. The future 

competitiveness of the Indian steel industry depends 

not only on its technological investments but equally 

on its ability to navigate this human-centric 

transformation wisely and justly. 

Recommendations 

Based on the findings, the following actionable 

recommendations are proposed: 

For HR Practitioners: 

Become a Strategic Partner: Insist on HR 

representation in all technology investment 

committees. Develop a "Digital HR Strategy" that 

runs parallel to the corporate digital transformation 

roadmap. 

Build a Continuous Learning Ecosystem: Replace 

sporadic training with modular, just-in-time learning 

pathways focused on digital literacy, data analytics, 

and human-AI collaboration skills. Establish 

partnerships with ed-tech firms and academic 

institutions. 

Lead Transparent Change Management: Co-create 

detailed "Workforce Transition Maps" with union 

representatives, guaranteeing reskilling and 

redeployment. Communicate relentlessly to build trust 

and manage expectations. 

Establish an Ethical AI Charter: Form a cross-

functional ethics committee to evaluate and audit all 

AI tools used in people management, ensuring 

fairness, transparency, and accountability. 

For Policymakers: 

The Ministry of Steel and the Steel Sector Skill 

Council must urgently update the National 

Occupational Standards (NOS) and ITI curricula to 

incorporate Industry 4.0 competencies. 

The Government of India should consider fiscal 

incentives (e.g., tax benefits) for companies that 

demonstrably invest in large-scale reskilling and 

upskilling of their existing workforce. 

Key Findings Table 
 

Key Finding Evidence (Quantitative) 
Evidence 

(Qualitative) 
Implication 

Strategic HRM 

Misalignment is the 

core challenge 

Strongest negative 

predictor of HRM efficacy 

(β = -0.41, p<0.01) 

"HR is scrambling 

to catch up with 

technology 

decisions." 

HR must be integrated into 

strategic planning from the 

outset. 

A severe skills gap 

threatens technology 

ROI 

Only 26% of workforce 

trained in AI/data literacy; 

68% show significant skill 

gaps. 

"We are data-rich 

but insight-poor." 

L&D must be radically 

overhauled into a continuous, 

agile ecosystem. 
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Key Finding Evidence (Quantitative) 
Evidence 

(Qualitative) 
Implication 

Resistance is rooted 

in job security fears 

Significant difference 

(p<0.05) in resistance 

scores between 

management and workers. 

"Without a career 

path, transition is a 

battle." 

Change management must be 

transparent and co-created, 

with job security guarantees. 

Ethical concerns 

around AI are 

emerging 

45% of HR managers 

expressed concern about 

algorithmic bias. 

"We risk automating 

bias at scale." 

Proactive ethical governance 

frameworks for AI in HR are 

urgently needed. 
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