
 

13 VIII August 2025

https://doi.org/10.22214/ijraset.2025.73772



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue VIII Aug 2025- Available at www.ijraset.com 
     

 
1451 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Understanding the Role of AI in Supply Chain 
Innovation: A Framework for HRM Integration 

 
Dr. Neeraja Kalluri 

Visiting professor, Narsee Monjee Institute of Management, Studies, Mumbai 
 

Abstract: In the era of digital transformation, Artificial Intelligence (AI) is reshaping supply chain operations through predictive 
analytics, real-time decision-making, automation, and enhanced customer responsiveness. However, the integration of AI into 
supply chain innovation requires not only technological readiness but also strategic alignment with Human Resource 
Management (HRM) practices. This paper proposes a conceptual framework that explores the interlinkages between AI-driven 
supply chain innovation and HRM integration. Drawing upon multidisciplinary literature in supply chain management, AI, and 
strategic HRM, the study outlines how HRM can facilitate organizational agility, workforce reskilling, and talent development to 
support AI implementation in supply chains. The paper identifies key enablers and barriers, highlights the role of HR in change 
management, and offers recommendations for fostering a collaborative environment that supports technological innovation. By 
bridging the gap between technological advancement and human capability, this framework aims to guide practitioners and 
researchers in designing sustainable, AI-powered supply chains with a robust human capital foundation. The findings have 
significant implications for HR leaders, supply chain strategists, and policymakers involved in the digital transformation 
journey. 
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I. INTRODUCTION 
The global supply chain landscape has witnessed unprecedented disruptions, driving organizations to rethink and reengineer their 
supply chain strategies. One of the most transformative developments in this domain is the integration of AI , which has redefined 
how supply chains are designed, operated, and optimized. AI technologies, including machine learning, predictive analytics, natural 
language processing, and intelligent automation, are increasingly being deployed to enhance agility, responsiveness, and resilience 
(Belhadi et al., 2024). Through real-time demand forecasting, autonomous logistics, and dynamic inventory management, AI is 
reshaping operational efficiencies and helping firms navigate volatility. 
In the face of increasing supply chain dynamism, AI-driven innovation enables firms to anticipate disruptions and respond 
proactively, thereby improving both performance and resilience (Belhadi et al., 2024). However, effective deployment of these 
technologies goes beyond technical capabilities it requires organizational readiness and alignment of human resource strategies with 
digital transformation objectives. 
HRM (HRM) plays a pivotal role in supporting the integration of AI into supply chains. The successful deployment of AI 
technologies is contingent not only on infrastructure and data availability but also on the strategic alignment of human capital and 
technological goals (Roy et al., 2025). Strategic HRM fosters an environment conducive to innovation by enabling workforce 
reskilling, nurturing digital talent, and promoting a culture of agility and continuous learning (Yamin et al., 2024). 
Recent studies indicate that HRM contributes to AI integration by facilitating workforce adaptation and mitigating resistance to 
change (Budhwar et al., 2022). For instance, strategic HR practices support supply chain agility and resilience by aligning employee 
competencies with evolving technological demands (Yamin et al., 2024). Furthermore, integrating HRM with supply chain strategy 
enhances collaboration across functions and supports the creation of a digitally competent workforce (Jena & Ghadge, 2021). 
Despite growing interest in the convergence of AI and supply chain innovation, limited research has examined how HRM functions 
as a critical enabler in this transformation. Existing studies have addressed AI’s impact on supply chain resilience (Belhadi et al., 
2024), supply chain agility (Jahangir et al., 2025), and human capital readiness (AL-Shboul, 2024), but the specific mechanisms 
through which HRM supports or constrains AI integration remain underexplored. 
This research seeks to address this gap by proposing a conceptual framework that captures the integration of HRM into AI-driven 
supply chain innovation.  
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The core objectives of this paper are: 
1) To explore how AI technologies are transforming supply chain processes and innovation paradigms. 
2) To examine the strategic role of HRM in facilitating this transformation through workforce alignment, capability building, and 

change management. 
3) To propose a framework that integrates AI capabilities and HRM strategies for enabling sustainable and resilient supply chains. 
The remainder of this paper is structured as follows: Section 2 reviews relevant literature on AI in supply chains and the evolving 
role of HRM in technology integration. Section 3 introduces a conceptual framework linking AI adoption, HRM practices, and 
supply chain innovation. Section 4 outlines the proposed research methodology for empirical testing or theoretical validation. 
Section 5 discusses key implications for theory and practice, and Section 6 concludes the paper with future research directions. 
 

II. LITERATURE REVIEW 
A. AI in Supply Chain Management 
AI has emerged as a critical enabler of supply chain innovation, introducing tools and techniques that allow organizations to 
navigate complexity, enhance visibility, and respond to market fluctuations with agility. Core AI technologies such as machine 
learning (ML), natural language processing (NLP), robotic process automation (RPA), and computer vision are widely deployed 
across supply chain functions including demand forecasting, inventory optimization, transportation planning, and supplier risk 
assessment (Belhadi et al., 2024). These tools support predictive analytics, allowing companies to forecast disruptions and demand 
more accurately, thus enhancing overall supply chain resilience and responsiveness”. 
“Empirical studies highlight that AI enables real-time data processing and automated decision-making, which significantly reduces 
lead time and operational costs (Belhadi et al., 2024). The implementation of AI also enhances supply chain agility, defined as the 
capacity to adapt rapidly to internal and external changes (Yamin et al., 2024). Furthermore, AL-Shboul (2024) found that AI 
drivers significantly influence the adoption of human capital supply chains in manufacturing firms, underlining the role of AI as a 
transformative force that requires concurrent human readiness”. 
Despite these advances, the literature emphasizes that the benefits of AI in SCM are not automatic. Effective integration often 
hinges on organizational preparedness, leadership vision, and, critically, the availability of skilled human resources capable of 
managing and complementing intelligent systems. 
 
B. HRM and Technology Integration 
Strategic human resource management (SHRM) plays a pivotal role in facilitating digital transformation across supply networks. It 
encompasses a set of practices designed to align human capital with overarching organizational goals, particularly in the context of 
large-scale technological shifts (Roy et al., 2025). Functionally, human resource teams are moving beyond conventional compliance 
and record-keeping to become architects of organizational agility, continuously cultivating employee adaptability, lifelong learning, 
and sustained innovation. SHRM thereby builds capacity by targeting the acquisition of digitally proficient talent, designing vertical 
and horizontal upskilling interventions, and embedding a pervasive mindset that welcomes ongoing, iterative change (Song et al., 
2024). Contemporary scholarship on “Smart HRM 4.0” indicates that digitally infused HR processes including algorithm-assisted 
talent selection, immersive virtual training environments, and prescriptive analytics of employee behaviours fortify both resilience 
and the capacity for innovative output (Pillai & Srivastava, 2024; Al-Faouri et al., 2024). Gouda and Tiwari (2024) further argue 
that Smart HRM 4.0 cultivates an organization’s dynamic capabilities and nurtures ambidextrous innovation, thus enhancing 
performance in environments characterized by continuous disruption. 
Human resource management is now tasked with ensuring that organizations are prepared to integrate artificial intelligence 
effectively. According to Budhwar et al. (2022), HR leaders are required to anticipate and neutralize obstacles including employee 
reluctance to automation, the ethical use of AI, and the changing competencies that the workforce must develop. HRM practices 
have therefore become instrumental in navigating the human-robot collaboration continuum, particularly in talent acquisition, 
induction, and performance measurement (Shahid et al., 2025). The challenge is amplified in emerging markets, where 
discrepancies in technological infrastructure demand more nuanced HR intervention. Research by Goswami et al. (2023) within the 
Indian pharmaceutical industry revealed that successful AI implementation in HR is contingent upon contextual enablers such as 
robust executive backing, a digitally literate workforce, and tailored, sector-specific HR methodologies. Complementing this, Roul 
et al. (2024) advocate for a management-centric and anticipatory HRM framework that fuses avant-garde information technologies 
to fortify the workforce against forthcoming industry upheavals. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue VIII Aug 2025- Available at www.ijraset.com 
     

 
1453 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

The intersection of artificial intelligence, human resource management, and supply chain management constitutes a valuable, yet 
largely uncharted, avenue for scholarly inquiry. Early investigations have started to illuminate the ways in which AI-infused HRM 
initiatives can elevate supply chain effectiveness. Yamin et al. (2024) illustrate that a strategic orientation in HRM buttresses both 
agility and resilience in supply chains that leverage AI. Jahangir et al. (2025) further document that environmentally conscious 
HRM practices strengthen logistics agility through AI-driven mechanisms, underscoring a recursive linkage among the three areas. 
Expanding upon these insights, Roy et al. (2025) adopt a business model innovation lens, positing that AI investments yield the 
highest returns when underpinned by HRM practices that cultivate a climate of innovation, nurture talent, and facilitate knowledge 
exchange. Complementarily, Jena and Ghadge (2021) call for a cohesive SCM-HRM framework, contending that congruence 
between the two functions produces superior performance, greater adaptability, and fruitful digital transformation. 
Despite considerable scholarly progress, several significant voids persist. First, extant literature typically isolates HRM and AI as 
independent facilitators of supply chain efficacy, neglecting investigations into their combined, interactive effect. Second, while 
investigators have highlighted HRM’s contribution to digital preparedness, empirical frameworks directly correlating HR directives 
to AI deployment within supply chains remain scarce. Third, the empirical corpus frequently discounts situational factors such as 
organizational culture, executive orientation, and industry-specific characteristics that could mediate or moderate the triadic 
relationship among AI, HRM, and supply-chain management. Additionally, current inquiries are often compartmentalized within 
operations management, information systems, or HRM, underscoring the imperative for a multidisciplinary and integrative 
paradigm (Kaushal & Ghalawat, 2023). This study therefore seeks to fill these lacunae by advancing a conceptual model that 
cohesively relates AI uptake, HRM schemes, and supply-chain innovation, underpinned by a solid theoretical substrate. 
 

III. CONCEPTUAL FRAMEWORK 
A. Integration of AI and HRM in Supply Chain Innovation 
As digital transformation accelerates across industries, the integration of AI into supply chain management has become a strategic 
priority. However, technological advancement alone is insufficient to achieve sustained innovation. The success of AI 
implementation in supply chains is significantly influenced by the capacity of HRM (HRM) to align talent, culture, and processes 
with digital technologies (Roy et al., 2025; Yamin et al., 2024). This section presents a conceptual framework that captures the 
dynamic interrelationships between AI capabilities, HRM strategies, and supply chain innovation outcomes, moderated or mediated 
by variables such as organizational culture, leadership, and digital maturity. 
 
B. Key Constructs of the Framework 
1) AI Capabilities in Supply Chain Management: AI capabilities refer to the organization's ability to deploy and leverage advanced 

digital technologies such as machine learning (ML), robotics, natural language processing (NLP), and predictive analytics to 
automate, optimize, and innovate supply chain processes (Belhadi et al., 2024; AL-Shboul, 2024). These capabilities support 
agility, visibility, demand forecasting, and risk mitigation, enabling firms to operate with precision and speed. 

2) Strategic HRM Integration: Strategic HRM in the AI-SCM context encompasses practices that align human capital with 
technological innovations through workforce planning, digital reskilling, performance management, and organizational learning 
(Song et al., 2024; Roy et al., 2025). Smart HRM 4.0 initiatives such as AI-enabled recruitment, continuous learning platforms, 
and data-driven performance evaluations ensure that talent management evolves in tandem with digital transformation (Pillai & 
Srivastava, 2024; Gouda & Tiwari, 2024). 

3) Innovation Outcomes in Supply Chains: Innovation outcomes are conceptualized as the improvements in supply chain 
performance resulting from AI-HRM integration, including operational efficiency, logistics agility, supply chain resilience, and 
the introduction of novel business models (Yamin et al., 2024; Jahangir et al., 2025). These outcomes reflect both technological 
and human dimensions of innovation. 

 
C. Mediating and Moderating Variables 
1) Organizational Culture: Organizational culture mediates the relationship between HRM strategies and AI adoption. A culture 

that promotes experimentation, cross-functional collaboration, and psychological safety enhances the effectiveness of digital 
transitions (Budhwar et al., 2022). Firms with innovation-oriented cultures are more likely to align HR policies with digital 
priorities and create an enabling environment for AI use. 
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2) Leadership and Change Management: Transformational leadership acts as a moderator by influencing how HRM and AI 
integration translates into innovation performance. Leaders who advocate for digital change, communicate a compelling vision, 
and invest in employee development are more successful in aligning AI projects with workforce engagement (Goswami et al., 
2023; Shahid et al., 2025). Leadership also impacts employee perceptions of AI adoption, reducing resistance and increasing 
technology acceptance. 

3) Digital Maturity and Technological Readiness: An organization’s level of digital maturity defined by its IT infrastructure, data 
management capabilities, and past digital initiatives shapes how effectively AI and HRM integration drives innovation. Firms 
with higher digital readiness can implement sophisticated AI tools and align them with human capabilities more seamlessly 
(Roul et al., 2024; Al-Faouri et al., 2024). 

 
D. Theoretical Model:  
Based on the literature, the proposed framework (Figure 1) posits that AI Capabilities and Strategic HRM are two primary drivers of 
Supply Chain Innovation Outcomes. Their interaction is moderated or mediated by Organizational Culture, Leadership, and Digital 
Maturity. 

 
Figure1 – Conceptual Framework 
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E. Contribution of the Framework 
This integrative framework addresses key gaps in the literature by offering a holistic view of how technological and human capital 
elements converge to foster innovation in supply chains. While existing studies often isolate AI or HRM as enablers (Roy et al., 
2025; Jena & Ghadge, 2021), this model emphasizes their interdependence. The framework also sets the stage for empirical 
validation across sectors and geographies, offering guidance for organizations seeking to develop AI-ready and people-centric 
supply chains. 

IV. METHODOLOGY 
This study adopts a conceptual research design to develop an integrative framework that examines the role of AI (AI) in driving 
supply chain innovation through HRM integration. The theoretical foundation draws upon established literature in supply chain 
management (SCM), strategic HRM, and AI capabilities. Specifically, the Resource-Based View (RBV) and Dynamic Capabilities 
Theory form the theoretical underpinnings, offering a basis for understanding how AI-enabled competencies and HR practices 
jointly influence supply chain innovation (Teece, Pisano, & Shuen, 1997; Barney, 1991). Secondary data from peer-reviewed 
journal articles indexed in Scopus and Web of Science, organizational white papers, and reports from leading consultancies such as 
McKinsey & Company and Deloitte are reviewed to identify key constructs and causal relationships. The analytical approach is 
primarily theoretical synthesis, using content analysis and thematic mapping techniques to align AI functionalities (e.g., machine 
learning, predictive analytics) with HRM roles (e.g., talent development, change management) in the SCM context. The framework 
identifies AI capabilities and HRM strategies as key constructs, with organizational culture and leadership as moderating variables 
influencing innovation outcomes. This integrative approach allows for the development of a comprehensive model that can be 
empirically validated in future research to assess its robustness across industries and geographies (Choudhury et al., 2022; Ghosh et 
al., 2023). 

V. DISCUSSION 
The integration of AI into supply chain management presents both opportunities and challenges, particularly for HRM (HRM). 
From a practical standpoint, HR managers and supply chain leaders must collaborate to build organizational competencies that 
support AI-driven innovation. This involves reskilling employees, designing agile organizational structures, and promoting a data-
driven culture (Bughin et al., 2018). HR professionals play a vital role in facilitating change management, talent acquisition for AI-
related roles, and fostering a mindset of continuous learning across supply chain teams (Jarrahi, 2018). However, aligning AI 
adoption with existing HRM policies poses significant challenges. Traditional HR practices may not be equipped to handle the 
ethical concerns, resistance to change, and ambiguity associated with AI integration (Tambe, Cappelli, & Yakubovich, 2019). There 
is often a lack of standardized frameworks for managing human-AI collaboration, which may result in a mismatch between 
technological capabilities and workforce adaptability. Moreover, policies related to data privacy, employee monitoring, and 
performance metrics must be re-evaluated to reflect the evolving digital environment (Brougham & Haar, 2018). Leadership and 
organizational readiness emerge as critical enablers of successful AI-HRM integration. Transformational leadership that promotes 
innovation, vision, and trust can significantly influence employees' willingness to embrace AI technologies (Nguyen et al., 2021). 
Simultaneously, a strong culture of organizational learning, technological preparedness, and cross-functional communication is 
essential to ensure that AI implementation aligns with strategic HR objectives and supply chain goals (Schniederjans, Curado, & 
Khalajhedayati, 2020). Ultimately, organizations that proactively align AI strategies with HRM systems will be better positioned to 
enhance agility, efficiency, and innovation in their supply chains”. 
 

VI. CONCLUSION 
The integration of AI into supply chain management represents a transformative shift that necessitates strategic alignment with 
HRM practices. This paper has explored a conceptual framework highlighting how AI capabilities, when effectively supported by 
adaptive HRM strategies, can drive innovation in supply chains. Key variables such as organizational culture, leadership, and digital 
readiness serve as critical enablers or constraints in this integration process. The successful implementation of AI in SCM hinges not 
solely on technological investments but also on the human capital and organizational systems that support its deployment. HRM 
must evolve from administrative functions to strategic partners in digital transformation by championing reskilling, change 
management, and workforce adaptability (Tambe et al., 2019). Meanwhile, supply chain leaders must recognize the value of human-
AI collaboration and invest in building inclusive, ethical, and agile systems. Ultimately, organizations that view HRM as an integral 
part of their AI-driven innovation strategy will gain a competitive edge in navigating complex, volatile supply chain environments. 
Future research should empirically validate this proposed framework and explore sector-specific applications to further deepen our 
understanding of AI-HRM-SCM dynamics in practice”. 
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VII. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 
Despite offering a comprehensive conceptual framework for integrating AI and HRM within Supply Chain Management this study 
presents certain limitations. First, the framework remains theoretical and has not yet been empirically validated. Without empirical 
data, the practical applicability and generalizability of the proposed relationships between AI capabilities, HRM strategies, and 
innovation outcomes remain uncertain. Second, the model does not account for sector-specific nuances; for example, AI-HRM 
integration may vary significantly between industries such as manufacturing, healthcare, and retail. Third, cultural and regulatory 
differences across regions, which could influence the pace and success of AI adoption, are not explicitly addressed. Future research 
should aim to empirically test the proposed framework using mixed-method or longitudinal research designs to validate the 
interactions and causal pathways between AI, HRM, and SCM innovation. Cross-industry comparative studies can uncover how 
different sectors adopt AI-driven HRM practices to manage supply chain innovation. Additionally, researchers could explore the role 
of ethical AI practices, employee perceptions of AI, and the impact of national digital policies on AI-HRM alignment. Further 
inquiry into the evolving competencies required by HR professionals in AI-enabled supply chains will also enrich both academic 
discourse and managerial practice 
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