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Abstract 

 

The Fourth Industrial Revolution, or Industry 4.0, represents a transformative epoch wherein advanced 

technologies—artificial intelligence (AI), robotics, Internet of Things (IoT), big data analytics, and cloud 

computing—are converging to disrupt organizational ecosystems. In such a dynamic landscape, 

organizations cannot rely solely on technological infrastructure for sustainable competitive advantage; 

human talent has emerged as the most critical differentiator. Talent management (TM) practices, 

encompassing recruitment, reskilling, employee engagement, leadership development, and diversity 

initiatives, are now central to aligning human capital with the demands of the digital age. This paper 

explores the strategic role of talent management in fostering competitiveness within Industry 4.0. Drawing 

on theoretical frameworks such as the resource-based view and dynamic capabilities, as well as empirical 

insights from case studies (Infosys, Siemens, Unilever, and Microsoft), the paper critically evaluates how 

organizations configure TM practices to secure advantage. Evidence from global reports and recent 

scholarly studies underscores that firms that institutionalize digital reskilling programs, adopt inclusive 

leadership models, and leverage people analytics not only close skill gaps but also unlock innovation and 

resilience. This study contributes to the literature by presenting a synthesized framework that links TM 

practices to measurable outcomes—such as productivity, retention, and profitability—thus providing 

actionable implications for academics, managers, and policymakers. 

Keywords: Talent Management, Industry 4.0, Competitive Advantage, Workforce Reskilling, Human 

Resource Management 
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1. Introduction 

 

Industry 4.0, a term popularized by the German government’s 2011 strategic initiative, denotes the 

digitization and automation of industrial processes through cyber-physical systems, AI, IoT, and advanced 

analytics (Kagermann et al., 2013). Unlike earlier industrial revolutions, which primarily mechanized 

physical labor, Industry 4.0 reconfigures both the nature of work and the competencies required to perform 

it. Organizations now operate within environments characterized by volatility, uncertainty, complexity, and 

ambiguity (VUCA), requiring adaptive, knowledge-intensive, and digitally skilled human capital (Schwab, 

2017; Sima et al., 2020). In this context, talent management becomes a strategic imperative rather than a 

peripheral HR function. 

Talent management encompasses the integrated processes of attracting, developing, retaining, and deploying 

individuals with high potential to achieve organizational objectives (Collings & Mellahi, 2009). Traditional 

HR practices—recruitment, training, and performance management—are insufficient in Industry 4.0. The 

current landscape requires dynamic talent systems capable of continuous reskilling, cross-functional agility, 

and the fostering of soft skills such as critical thinking, creativity, and emotional intelligence (World 

Economic Forum [WEF], 2020). Research suggests that firms with robust talent strategies significantly 

outperform competitors in innovation and financial returns (Gallardo-Gallardo et al., 2020; McDonnell et 

al., 2017). 

Moreover, workforce demographics and employment models are undergoing profound shifts. Remote and 

hybrid work arrangements, gig-based employment, and projectized work structures demand flexible talent 

ecosystems (Aguinis & Burgi-Tian, 2021). This necessitates that organizations not only compete for external 

talent but also create internal opportunity marketplaces where employees can transition across roles and 

develop new skill sets. 

Research Problem and Relevance 

While Industry 4.0 technologies provide unprecedented opportunities for productivity and innovation, they 

also exacerbate skills shortages. A McKinsey Global Institute report (2021) estimated that by 2030, 375 

million workers may need to switch occupational categories, highlighting the urgency of reskilling 

initiatives. Similarly, the World Economic Forum’s Future of Jobs Report (2020) indicated that 50% of 

employees will require significant reskilling within five years. The paradox is evident: while automation 

displaces certain jobs, it simultaneously creates demand for new, digitally intensive roles (Frey & Osborne, 

2017; Autor, 2015). In this paradoxical environment, organizations that excel at managing talent emerge as 

winners in the competitive race. 

Despite the recognition of TM’s importance, the literature indicates persistent gaps. First, much research has 

emphasized technological adoption, while underexploring the human dimension of competitiveness (Teece, 

2018). Second, cross-national differences in TM practices—particularly between developed and developing 

economies—remain underexamined (Collings et al., 2019). Finally, empirical clarity is lacking on how TM 

practices translate into measurable outcomes such as innovation performance, profitability, or resilience 

during crises (Sharma, 2022). 

http://www.jetir.org/


© 2025 JETIR November 2025, Volume 12, Issue 11                                                www.jetir.org (ISSN-2349-5162) 

JETIR2511562 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f351 
 

2. Literature Review 

Scholarly inquiry into talent management is grounded in multiple theoretical perspectives. The Resource-

Based View (RBV) argues that firms achieve sustained competitive advantage when they possess resources 

that are valuable, rare, inimitable, and non-substitutable (Barney, 1991). Human talent has been consistently 

identified as such a resource, given its embedded knowledge, creativity, and adaptability (Wright, Dunford, 

& Snell, 2001). In the Industry 4.0 era, talent represents not only a source of operational continuity but also 

the foundation for digital transformation initiatives (Collings, Mellahi, & Cascio, 2019). 

Complementing the RBV, the Dynamic Capabilities Theory (Teece, Pisano, & Shuen, 1997; Teece, 2018) 

emphasizes organizational ability to sense opportunities, seize them, and reconfigure resources in rapidly 

changing environments. Talent management practices are crucial enablers of dynamic capabilities, 

particularly reskilling systems, knowledge-sharing platforms, and leadership pipelines that allow firms to 

pivot strategically (Schreyögg & Kliesch-Eberl, 2007). 

A further lens is Human Capital Theory (Becker, 1964), which conceptualizes skills and competencies as 

investments yielding returns in productivity and innovation. In Industry 4.0, investments in digital literacy, 

emotional intelligence, and cross-functional adaptability generate not only individual employability but also 

collective organizational resilience (Boon et al., 2018). 

These theoretical perspectives converge on the idea that talent is no longer a support function but the central 

driver of competitiveness in technologically disruptive eras. 

The concept of talent management gained prominence in the early 2000s with McKinsey’s influential notion 

of the “War for Talent” (Michaels, Handfield-Jones, & Axelrod, 2001). Early scholarship emphasized talent 

identification and succession planning, largely in Western multinational corporations (Collings & Mellahi, 

2009). 

By the mid-2000s, research shifted to the integration of TM with strategic HRM and organizational 

performance (Lewis & Heckman, 2006). Studies demonstrated that talent pipelines directly influence 

shareholder value, innovation, and organizational agility (Huselid, Beatty, & Becker, 2005). However, 

critiques emerged about the lack of definitional clarity, with scholars debating whether TM should focus on 

“exclusive” high potentials or the entire workforce (Gallardo-Gallardo, Dries, & González-Cruz, 2013). 

In the 2010s, globalization and digitalization prompted a wider focus. Scholars explored TM in emerging 

markets (Cooke, Saini, & Wang, 2014) and the role of cross-cultural dynamics (Tymon, Stumpf, & Doh, 

2010). Research began incorporating diversity and inclusion (Iles, Chuai, & Preece, 2010), digital HRM 

(Strohmeier, 2020), and sustainable talent practices (Ehnert et al., 2016). 

From 2020 onwards, COVID-19 accelerated debates on remote work, resilience, and digital skills (Aguinis 

& Burgi-Tian, 2021). Recent contributions emphasize AI-enabled recruitment (Lepak, Meijerink, & 

Bondarouk, 2021), reskilling ecosystems (World Economic Forum, 2020; Deloitte, 2021), and inclusive 

leadership for innovation (Sharma, 2022). The 2025 Future of Jobs Report highlights well-being, reskilling, 

and internal progression as top priorities for global employers (WEF, 2025). 
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Core Talent Management Practices in Industry 4.0 

 

 Digital Recruitment and Employer Branding 

 

Digital technologies have redefined recruitment. AI-driven tools such as HireVue, LinkedIn Talent 

Insights, and predictive analytics reduce bias and improve hiring efficiency (Meijerink, Bondarouk, 

& Lepak, 2021). Employer branding has become central to attracting scarce digital skills, with 

research showing strong brands reduce hiring costs and increase applicant quality (Backhaus & 

Tikoo, 2004; Theurer et al., 2018). 

 Reskilling and Upskilling 

 

Reskilling is the most urgent TM practice in Industry 4.0. WEF (2020) estimates 50% of 

employees will require reskilling within five years. Companies like IBM and Infosys have created 

large-scale digital learning academies, emphasizing AI, cloud, and data literacy (Infosys, 2023). 

Research shows firms investing in continuous learning enjoy stronger innovation and retention 

outcomes (Noe, Clarke, & Klein, 2014; Garavan et al., 2021). 

 Employee Engagement and Retention 

 

Engagement correlates with performance and profitability. Gallup (2022) finds that highly engaged 

firms achieve 21% higher profitability. Strategies now emphasize hybrid work design, well-being 

programs, and internal career mobility (Kang & Shen, 2020). Studies show psychological 

empowerment and meaningful work are central mediators in Industry 4.0 settings (Bakker & 

Albrecht, 2018). 

 Leadership Development 

 

Leaders in Industry 4.0 require ambidexterity: combining technological literacy with human-centric 

skills like empathy and change management (Sousa & Rocha, 2019). Transformational leadership 

is strongly associated with innovation performance (García-Morales, Jiménez-Barrionuevo, & 

Gutiérrez-Gutiérrez, 2012). Leadership pipelines increasingly integrate game-based learning and 

coaching to prepare leaders for disruption (Day et al., 2014). 

 Diversity, Equity, and Inclusion (DEI) 

 

Research shows diverse teams outperform homogeneous teams in creativity and innovation 

(Sharma, 2022). McKinsey (2020) finds ethnically diverse leadership teams are 36% more likely to 

outperform in profitability. Inclusive leadership is also associated with stronger employee 

engagement and collaboration (Shore et al., 2011). 
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 People Analytics and Data-Driven HR 

 

The rise of HR analytics allows firms to predict attrition, forecast skill needs, and personalize 

training (Marler & Boudreau, 2017). Studies indicate predictive analytics improves retention by up 

to 30% in high-turnover sectors (Falletta, 2014). People analytics thus shifts TM from reactive to 

proactive management. 

 Global Perspectives: Developed vs Developing Economies 

 

Research highlights contextual differences. In developed economies, talent management 

emphasizes employer branding, knowledge work, and DEI policies (Collings et al., 2019). In 

developing economies, the focus lies on skill shortages, informal labor markets, and affordability of 

training programs (Cooke et al., 2014). For example, Indian IT firms such as Infosys and TCS 

emphasize large-scale reskilling platforms, whereas Western firms like Siemens prioritize high-

tech apprenticeships and leadership inclusivity (WEF, 2025). 

This global divergence underscores the need for context-sensitive TM practices. However, convergence is 

visible around universal themes: digital reskilling, employee engagement, and inclusive leadership. 

3. Case Studies 

 

Case 1: Infosys (India) – AI-First Reskilling Strategy 

 

Infosys represents a developing economy perspective on Industry 4.0 talent management. Its “AI-First” 

approach emphasizes digital reskilling at scale, aligning with its business strategy of delivering cloud, data, 

and AI-driven services. 

 

 Practices: Infosys has trained over 250,000 employees through its Lex learning platform, offering 

micro-learning modules in AI, machine learning, and data science (Infosys, 2023). The company 

also launched Restart with Infosys to reintegrate women professionals after career breaks, offering 

referral bonuses to employees (Times of India, 2025). 

 Outcomes: By 2022, over 40,000 employees earned advanced AI certifications, reducing project 

delivery timelines by 12%. Gender diversity also improved, with women making up 39% of its 

workforce (Infosys Annual Report, 2023). 

 

This case illustrates how reskilling ecosystems and inclusion initiatives can drive both efficiency and 

diversity in emerging markets. 
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Case 2: Siemens (Germany) – People-Centric Upskilling for Smart Manufacturing 

Siemens, headquartered in Germany, provides an exemplar of developed economy TM practices. With 

operations in over 200 countries, Siemens emphasizes people-centric digital learning. 

 

 Practices: Siemens established the Future of Work program, investing in digital academies and 

apprenticeships in robotics and automation. It leverages LinkedIn Learning for global upskilling 

challenges and issues digital micro-credentials for employees (Siemens, 2024). 

 Outcomes: The company reports that more than 20,000 employees annually acquire skills in 

automation, enhancing plant efficiency and innovation. Employee adoption of digital badges 

improved internal mobility, enabling cross-functional transitions into high-demand areas. 

 

Siemens demonstrates that integration of learning technology with certification systems strengthens 

employee engagement and ensures organizational competitiveness in Industry 4.0. 

 

Case 3: Unilever (Global) – Flexible Employment and Opportunity Marketplaces 

Unilever has pioneered innovative employment models in response to changing workforce expectations. 

 

 Practices: The U-Work program allows employees to receive guaranteed benefits while working 

on flexible, project-based assignments. Alongside this, Unilever adopted an internal talent 

marketplace powered by AI to match employees to projects based on skills and interests (Randstad 

Enterprise, 2024). 

 Outcomes: Pilots of U-Work showed a reduction in attrition by 18% and higher engagement 

scores. Productivity increased in project teams staffed via the internal marketplace compared to 

traditionally staffed teams (Gloat, 2022). 

 

Unilever’s case underscores the link between flexibility, engagement, and performance, showing how 

non-traditional employment models can enhance competitiveness 

 

Case 4: Microsoft (USA) – Inclusion and AI-Enabled Productivity 

 

Microsoft emphasizes the interplay between inclusion and digital transformation. 

 

 Practices: Microsoft publishes detailed annual Diversity and Inclusion Reports and integrates 

inclusive leadership training across all management levels. Simultaneously, it experiments with 

generative AI (Microsoft Copilot) to boost productivity (Microsoft, 2024). 

 Outcomes: Between 2016 and 2022, the proportion of women in Microsoft’s workforce rose from 

25% to nearly 30%. Early controlled trials of AI copilots reported productivity gains of up to 14% 

in document drafting tasks (Microsoft Research, 2024). 

Microsoft exemplifies how inclusive leadership combined with AI adoption not only enhances representation 

but also improves knowledge work productivity. 
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Comparative Insights from Case Studies 

 

Table 1. Case Study Insights – Practices and Outcomes 

 

Company Context 

(Economy) 

Core TM 

Practices 

Outcomes Lessons for 

Industry 4.0 

Infosys Developing 

economy 

(India) 

AI reskilling (Lex 

platform); women 

returnship programs 

40,000+ AI 

certifications; 12% 

faster project 

delivery; improved 

gender diversity 

Reskilling + 

inclusion boosts 

efficiency and 

diversity 

simultaneously. 

Siemens Developed 

economy 

(Germany) 

Digital academies; 

micro-credentials; 

apprenticeships 

20,000 employees 

upskilled annually; 

improved cross- 

functional mobility 

Certification-linked 

learning enhances 

innovation and 

retention. 

Unilever Global Flexible contracts 

(U-Work); AI- 

enabled internal 

marketplace 

18% attrition 

reduction; higher 

project productivity 

Flexibility and 

internal mobility 

strengthen 

engagement. 

Microsoft Developed 

economy 

(USA) 

Inclusive leadership; 

D&I reporting; AI 

copilots 

30% women 

workforce; 14% 

productivity gain in 

AI-assisted tasks 

Inclusion + digital 

adoption drives 

innovation and 

representation. 

 

 

4. Discussion and Managerial Implications 

 

The review of extant literature demonstrates that talent management practices serve as both mediators and 

catalysts of organizational competitiveness in Industry 4.0. The four case studies—Infosys, Siemens, 

Unilever, and Microsoft—provide practical validation of these findings. They illustrate how different 

contexts shape practice design while converging on common principles. 

From an RBV perspective, the deployment of distinctive reskilling platforms (Infosys Lex, Siemens 

Digital Academy) and proprietary AI-enabled tools (Microsoft Copilot, Unilever’s marketplace) constitute 

rare and inimitable resources, granting these firms sustained competitive advantage (Barney, 1991). From 

the dynamic capabilities view, each organization demonstrates the ability to sense technological shifts, 

seize opportunities through targeted reskilling or inclusivity, and reconfigure workforce deployment 

(Teece, 2018). 
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The alignment between literature and practice confirms that TM is not peripheral but central to Industry 

4.0 competitiveness. Importantly, however, contextual adaptation emerges as a key determinant of success: 

Infosys responds to India’s scale and skill shortages with mass reskilling, whereas Unilever designs 

flexible models for its globally diverse workforce. 

 

4.1 Emerging Themes 

 

o Reskilling as Strategic Infrastructure 

 

Both literature and cases converge on the idea that reskilling is the new strategic 

infrastructure. Reports indicate that over 50% of workers require reskilling by 2025 (WEF, 

2020; McKinsey, 2021). Infosys and Siemens exemplify organizations that institutionalized 

reskilling platforms as ongoing infrastructure, rather than ad hoc initiatives. The 

outcomes—accelerated project delivery and enhanced internal mobility—support the 

argument that continuous learning ecosystems underpin dynamic capabilities (Garavan et 

al., 2021). 

 

o Employee Engagement and Flexibility 

 

Engagement research consistently shows positive correlations with profitability and 

retention (Bakker & Albrecht, 2018; Gallup, 2022). Unilever’s U-Work case validates this 

link by demonstrating that flexibility enhances engagement and reduces attrition. This 

resonates with literature on the “psychological contract,” where employees expect not only 

financial compensation but also autonomy, purpose, and well-being (Rousseau, 2001; Kang 

& Shen, 2020). 

o Inclusion and Innovation 

 

The McKinsey (2020) evidence that diverse leadership enhances profitability finds 

resonance in Microsoft’s D&I initiatives. Inclusive leadership is no longer merely a moral 

imperative but a strategic necessity for innovation. The Microsoft case illustrates that 

inclusion, when coupled with technological adoption, creates dual benefits: higher 

representation and productivity gains. 

 

o People Analytics and Predictive Talent Management 

 

The literature emphasizes people analytics as a driver of proactive workforce planning 

(Marler & Boudreau, 2017). Although less explicitly documented in the case studies, 

Unilever’s AI-enabled marketplace and Microsoft’s use of workforce data exemplify 

predictive talent systems. Such practices enhance visibility of skills, allowing firms to 

redeploy talent internally rather than rely on costly external hiring. 
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4.2 Challenges in Implementing TM in Industry 4.0 

 

Despite success stories, significant challenges remain: 

 

1. Skill Gaps and Inequality: The magnitude of reskilling required is unprecedented. Developing 

economies face compounded difficulties due to underdeveloped training infrastructure and resource 

constraints (Cooke et al., 2014). 

2. Resistance to Change: Employees often resist digital transformation due to fear of obsolescence 

(Frey & Osborne, 2017). Without supportive leadership and communication, TM initiatives may 

fail to achieve desired impact. 

3. Ethical Issues in AI Recruitment: While AI enhances efficiency, concerns about bias, transparency, 

and fairness persist (Strohmeier, 2020). Over-reliance on algorithms risks perpetuating systemic 

inequalities. 

4. Engagement Decline in Hybrid Work: Gallup (2024) reports that engagement fell to a 10-year low 

of 31% in the U.S. Managers are stretched thin, highlighting the urgent need for rethinking 

engagement strategies in hybrid contexts. 

 

5. Measurement Difficulties: Demonstrating ROI for TM practices remains challenging. While 

correlations with performance are established, causal pathways are harder to quantify, particularly 

across industries and geographies. 

 

4.3 Opportunities for Organizations 

 

At the same time, Industry 4.0 presents unique opportunities: 

 

 Leveraging Global Talent Pools: Remote and hybrid work expands access to international labor 

markets, allowing firms to tap into diverse skill bases. 

 Digital Platforms for Continuous Learning: Cloud-based learning management systems and micro-

credentials enable scalable, personalized upskilling (Noe et al., 2014). 

 Inclusive Workplaces as Innovation Hubs: Organizations with inclusive cultures attract diverse 

perspectives, fueling creativity and competitive advantage (Shore et al., 2011). 

 Strategic Workforce Analytics: Predictive models allow firms to anticipate attrition, optimize skill 

development, and align workforce planning with business goals. 

 

4.4 Managerial Implications 

 

 Institutionalize Reskilling 

 

Managers must treat reskilling as an ongoing investment, not a crisis response. Learning hours per 

employee, skill adjacencies achieved, and time-to-proficiency should be tracked as key performance 

indicators (Garavan et al., 2021). 
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 Redesign the Employee Value Proposition (EVP) 

 

Flexibility, well-being, and purpose must be central to the EVP. Unilever’s U-Work shows that 

security + autonomy is a viable combination for modern workforces. Managers should balance 

transactional rewards with relational elements of work. 

 Embed Inclusion into Business Strategy 

 

Inclusion must be operationalized through measurable metrics such as promotion parity, representation 

by level, and inclusion sentiment surveys (McKinsey, 2020). Linking DEI outcomes to manager 

incentives ensures accountability. 

 

 Empower Managers in Hybrid Work 

 

Gallup (2024) highlights that managers are central to sustaining engagement. Organizations should 

invest in manager capability development, focusing on coaching, clarity, and communication. 

 

 Adopt Evidence-Based Analytics 

 

People analytics must move beyond descriptive dashboards to predictive and prescriptive insights 

(Falletta, 2014). Managers should use analytics for skill forecasting, attrition prediction, and scenario 

planning. 

 

Table 2. Summary of Discussion Themes and Managerial Actions 

 

Theme Literature Evidence Case 

Evidence 

Managerial Implication 

Reskilling as 

infrastructure 

WEF (2020); McKinsey 

(2021); Garavan et al. 

(2021) 

Infosys, 

Siemens 

Treat reskilling as strategic 

infrastructure with KPIs. 

Engagement 

through flexibility 

Gallup (2022); Kang & 

Shen (2020) 

Unilever Redesign EVP around 

flexibility, purpose, well- 

being. 

Inclusion for 

innovation 

McKinsey (2020); Shore 

et al. (2011); Sharma 

(2022) 

Microsoft Embed DEI in business 

reviews and tie to 

incentives. 

Analytics for talent 

forecasting 

Marler & Boudreau 

(2017); Falletta (2014) 

Unilever, 

Microsoft 

Use predictive analytics 

for attrition and skill gaps. 
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5. Conclusion 

 

This paper set out to explore how talent management (TM) practices generate competitive advantage in 

Industry 4.0. Drawing upon theoretical perspectives such as the Resource-Based View (Barney, 1991), 

Dynamic Capabilities Theory (Teece, 2018), and Human Capital Theory (Becker, 1964), it established that 

talent constitutes a strategic resource whose value increases in environments characterized by volatility, 

uncertainty, complexity, and ambiguity. 

 

The literature review traced the evolution of TM research from early notions of succession planning and the 

“war for talent” (Michaels, Handfield-Jones, & Axelrod, 2001) to contemporary emphases on digital 

reskilling, inclusivity, and people analytics (Lepak, Meijerink, & Bondarouk, 2021; Sharma, 2022). The case 

studies of Infosys, Siemens, Unilever, and Microsoft illustrated how organizations in both developed and 

developing economies implement TM strategies to align human capital with digital transformation. 

 

The discussion demonstrated that organizations adopting systematic TM practices achieve measurable 

outcomes in productivity, innovation, retention, and profitability. Specifically, four cross-cutting themes 

emerged: (1) reskilling as strategic infrastructure; (2) engagement through flexibility and well-being; (3) 

inclusion as an innovation driver; and (4) people analytics as a forecasting tool. These findings confirm that 

TM is not merely supportive but is a central determinant of competitiveness in Industry 4.0. 

 

Managerial implications include the institutionalization of reskilling, redesign of employee value 

propositions, embedding of DEI metrics into business reviews, empowerment of managers in hybrid 

settings, and adoption of predictive analytics for workforce planning. Collectively, these strategies enhance 

an organization’s ability to sense, seize, and reconfigure resources—hallmarks of dynamic capabilities. 
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