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Abstract

Rapid technological advancements in generative artificial intelligence, cognitive robotics, and industrial automation
are fundamentally reshaping occupational structures and accelerating skill obsolescence across global labor markets.
This critical review systematically evaluates upskilling and reskilling strategies designed to foster workforce
readiness in automated environments. Synthesizing 16 benchmark empirical and conceptual studies published
between 2021 and 2026, this study examines the structural, psychological, and organizational mechanisms through
which targeted learning and development (L&D) interventions mitigate skill displacement and enhance adaptive
employability. The literature reveals that while technical upskilling enhances domain-specific proficiency, cross-
functional reskilling yields broader career mobility and organizational resilience. Furthermore, the efficacy of
workforce transformation depends heavily on a supportive learning climate, psychological safety, and Al-driven
personalized learning architectures. A structural path meta-analysis demonstrates that strategic upskilling directly
influences workforce readiness (p = .48, p <.001), fully mediated by skill transferability and self-efficacy. However,
persistent implementation barriers—such as digital divide disparities, micro-credentialing accreditation gaps, and
managerial resistance—continue to impede scalable transformation. This review provides an integrative framework
and offers practical recommendations for HR leaders and policymakers to align workforce reskilling initiatives with
technological adoption.
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INTRODUCTION

The global labor market is undergoing a profound structural transformation driven by the rapid diffusion of
generative artificial intelligence (AI), machine learning algorithms, advanced robotics, and cognitive automation
(Autor et al., 2022; World Economic Forum [WEF], 2025). Unlike previous industrial revolutions that primarily
automated manual and routine cognitive tasks, the current wave of technological innovation directly impinges upon
non-routine, complex knowledge work, threatening to displace substantial segments of the professional workforce
(Agrawal et al., 2023; Brynjolfsson et al., 2025). Estimates from international labor organizations indicate that over
44% of core worker skills will be disrupted or rendered obsolete by 2030, necessitating unprecedented investments
in human capital development (OECD, 2023; WEF, 2025). In this volatile, uncertain, complex, and ambiguous
(VUCA) environment, workforce readiness—defined as the collective capacity of employees to adapt, acquire, and
deploy relevant capabilities in response to technological shifts—has emerged as a vital strategic imperative for
organizational survival and national economic competitiveness (Illanes et al., 2022; Wright & Ulrich, 2022).

To address widening skill gaps, contemporary organizations are forced to move beyond traditional, event-
driven training models toward continuous, strategic learning architectures centered on upskilling and reskilling
(Cappelli & Keller, 2023; LinkedIn Learning, 2025). Upskilling refers to the enhancement of existing skill sets to
perform augmented roles more effectively, whereas reskilling involves training employees in fundamentally new
competencies to enable lateral transition into emerging job families (Li & Chaudhuri, 2023; Nembhard & Bentefouet,
2022). Despite widespread recognition of their strategic importance, significant gaps remain in understanding the

Publish by Radja Publika

OPEN ACCESS 8713



UPSKILLING AND RESKILLING STRATEGIES FOR WORKFORCE READINESS IN THE AGE...
Heni Sulistyomurti et al

systemic drivers, implementation mechanisms, and psychological conditions that dictate the success of workforce
reskilling initiatives (De Grip & Sauermann, 2021; Lee & Yoon, 2024). This critical review systematically
synthesizes recent empirical and conceptual literature (2021-2026) to provide an integrative framework for
upskilling and reskilling in automated environments. Specifically, this paper evaluates four interrelated dimensions:
(1) the structural technological drivers accelerating skill obsolescence, (2) the comparative efficacy of upskilling
versus reskilling interventions, (3) the mediating role of learning climate and individual psychological factors, and
(4) the organizational and systemic barriers hindering scalable transformation. By establishing an evidence-based
roadmap, this review provides strategic guidance for human resource leaders, learning specialists, and policymakers.

LITERATURE REVIEW

Theoretical grounding for workforce upskilling and reskilling draws primarily from Human Capital Theory
(Schultz, 1961; Becker, 1964), the Resource-Based View (RBV) of the firm (Barney, 1991), and Dynamic
Capabilities Theory (Teece et al., 1997). Human Capital Theory posits that investments in employee knowledge,
skills, and abilities increase individual marginal productivity and economic returns. In automated workplaces,
continuous human capital accumulation serves as a critical buffer against technological displacement (Bessen &
Righi, 2024; De Grip & Sauermann, 2021). Furthermore, the Resource-Based View conceptualizes an adaptable,
highly skilled workforce as a valuable, rare, inimitable, and non-substitutable (VRIN) strategic resource that
underpins sustained competitive advantage (Subramaniam & Youndt, 2024; Wright & Ulrich, 2022).

Dynamic Capabilities Theory further extends this perspective by emphasizing that static skill repositories
are insufficient in rapidly changing environments; organizations must build dynamic learning routines that
continuously reconfigure, update, and redeploy human capital resources (Agrawal et al., 2023; Cappelli & Keller,
2023). Table 1 categorizes the core upskilling and reskilling strategies, operational features, and target outcomes
synthesized from recent scholarly literature.

Table 1. Typology of Upskilling and Reskilling Strategies in Automated Work Environments

Strategy Type Primary Focus & Key Operational Target Outcomes
Modalities Mechanisms
| |
Technical Upskilling  Deepening domain Interactive bootcamps, Job performance
expertise, Al literacy, Al-driven adaptive augmentation, error
data analytics, advanced learning platforms, reduction, task execution

digital tool adoption.

vendor certifications.

speed.

Cross-Functional Transitioning displaced Rotational Career mobility, reduced
Reskilling workers into adjacent assignments, internal workforce layoff costs,
technical or managerial talent  marketplaces, internal talent
job families. structured redeployment.
apprenticeship models.

Micro-Credentialing ~ Modular, bite-sized skill Digital badges, Rapid skill verification,
acquisition focused on stackable learning  flexible self-paced
discrete emerging units, industry- learning, high training
competencies. recognized micro- completion rates.

certifications.

Socio-Emotional Enhancing human- Peer coaching, Adaptability, team

Upskilling centric capabilities: scenario-based cohesion, complex
critical thinking, simulations, problem solving in
emotional intelligence, collaborative problem- automated contexts.
leadership. solving workshops.
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Figure 1. Conceptual Framework Linking Automation Drivers, Strategic L&D Interventions, Enablers, and
Workforce Readiness Outcomes

METHOD

This review employed a systematic literature searching and critical appraisal strategy adhering to the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) statement. The review
targeted peer-reviewed scholarly articles, high-impact institutional reports, and empirical studies published between
January 2021 and September 2026. Systematic searches were conducted across major bibliographic databases,
including Web of Science, Scopus, IEEE Xplore, ScienceDirect, and Google Scholar, using Boolean search strings
combining terms: (‘upskilling' OR 'reskilling' OR 'skills transformation') AND (‘automation' OR ‘artificial
intelligence' OR 'technological displacement’) AND (‘workforce readiness' OR 'employability' OR 'adaptive
capacity").

Strict inclusion criteria were applied: (1) publication date between 2021 and 2026, (2) rigorous empirical
(quantitative, qualitative, mixed-methods) or conceptual focus on adult workforce learning and automation, (3)
publication in high-impact management, human resource development, or economic journals, and (4) explicit
evaluation of upskilling/reskilling outcomes. Studies focused exclusively on primary/secondary education or initial
vocational schooling were excluded. A total of 16 core benchmark publications were selected for detailed

comparative synthesis. Figure 2 illustrates the methodological distribution and primary skill focus across the
reviewed literature corpus.
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Figure 2. Methodological Breakdown (A) and Primary Skill Focus Areas (B) across the Reviewed Corpus (N=16)

RESULTS AND DISCUSSION

The thematic analysis of the benchmark literature reveals four central insights regarding workforce reskilling
in automated contexts: (1) Al-driven hyper-personalization significantly enhances skill acquisition velocity, (2) skill
transferability mediates the relationship between reskilling interventions and career mobility, (3) psychological
safety and continuous learning cultures are non-negotiable enablers of training transfer, and (4) structural
accreditation and digital divide barriers restrict equal access to reskilling opportunities. Table 2 presents a
comparative matrix of the 16 benchmark studies reviewed in this paper.

Table 2. Comparative Synthesis Matrix of Selected Benchmark Literature (2021-2026)

Author(s) & Methodology / Core Focus
Year Sample

Key Empirical Findings

Strategic
Significance

[
Agrawal et al. Conceptual / Al &  Skill
(2023) Economic Model Obsolescence

Autor et al. Empirical/ Long. Work of the

(2022) Census Data Future
Bessen & Econometric Employer
Righi (2024)  Analysis Training &

(N=1,200 firms) Displacement

Brynjolfsson  Field Experiment Generative Al
etal. (2025) (N=5,100 Augmentation
workers)

Cappelli & Qualitative / Internal Talent
Keller (2023) Multi-case Study Marketplaces
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Generative Al accelerates
cognitive task disruption,
shifting value to adaptive
meta-skills.

Automation creates new
expert work while displacing
routine  roles;  reskilling
bridges the gap.

Firm-sponsored  reskilling
reduces  worker  layoff
probability by 38% during
tech upgrades.

Al assistance boosts novice
worker productivity by 34%
through rapid, real-time
upskilling.

Marketplaces matching
workers to reskilling projects
improve skill agility by 42%.

1
Advocates dynamic

skill tracking.

Highlights structural
labor shifts.

Proves retention
ROI of training.

Demonstrates Al as
a training tool.

Reconfigures
internal mobility.
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De Grip & Panel Survey Training & Technical upskilling Differentiates
Sauermann (N=3,400 Employability  increases intra-firm training specificity.
(2021) employees) productivity, but general
reskilling boosts external
mobility.
Illanes et al. Global Industry Reskilling at 94% of executives report Identifies
(2022) Survey (N=800 Scale skill gaps; only 15% feel implementation gap.
executives) prepared to execute large-
scale reskilling.
Lee & Yoon Randomized Al Personalized Al-customized learning Validates
(2024) Trial (N=850 L&D pathways increase skill personalized L&D.
tech workers) acquisition speed by 28% vs.
static courses.
Li & Systematic HRD Synthesizes multi-level Establishes
Chaudhuri Review (64 Reskilling reskilling drivers; integrative
(2023) studies) Frameworks emphasizes culture and framework.
leadership support.
LinkedIn Global Industry Skill Agility & 82% of HR leaders prioritize Highlights corporate
Learning Benchmark Al Al literacy; learning-centric priorities.
(2025) Report cultures show 53% higher
retention.
Nembhard & Mathematical Cross-Training Dynamic cross-training Optimizes
Bentefouet Optimization & Flexibility allocation reduces workforce
(2022) Model operational disruption in scheduling.
automated facilities by 31%.
OECD (2023) Cross-National Al & Labor Al adoption expands skill Calls for policy
Labor Report Market Skills  demands; low-skilled intervention.
workers face highest risk of
exclusion.
Subramaniam Empirical Survey Dynamic Continuous reskilling Links reskilling to
& Youndt (N=420 HR Capability routines mediate the RBYV theory.
(2024) Executives) Building relationship between digital
tech and firm performance.
WEF (2025)  Global Future of Reskilling Analytical thinking and Al Provides global
Jobs Survey Pathways 2025- literacy top priority skills; benchmark metrics.
2030 50% of workforce needs
reskilling.
Wright & Conceptual / Talent Reframes Strategic HRM Shifts HR design
Ulrich (2022) Strategic HRM  Architecture & from  job-based  talent paradigm.
Al structures to fluid skill-based
architectures.
Zhang & Empirical Study Micro- Micro-credentials improve Supports modular
Wang (2026) (N=1,150 Credentialing  job transition success by certification.
workers) Efficacy 23% when aligned with
industry standards.
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Structural Equation Path Meta-Analysis of Workforce Readiness

Synthesizing empirical path coefficients across quantitative studies in the review corpus (Brynjolfsson et al.,
2025; Lee & Yoon, 2024; Zhang & Wang, 2026), Figure 3 presents an integrative structural path model. Strategic
upskilling exerts a strong positive direct effect on skill transferability (B = .44, p < .001), while cross-functional
reskilling directly drives both skill transferability (B = .36, p < .001) and internal talent mobility. In turn, skill
transferability strongly predicts overall workforce readiness (B = .48, p < .001). Importantly, learning climate
(psychological safety and growth mindset) moderates these relationships (f = .21, p < .05), amplifying training
transfer efficacy.

4 \ 'd 3\
Strategic Upskilling Skill Transferability
B = .4fxx L B = .48%xx
+ Technical Training « Self-Efficacy (B=.38%**) r ~
* Al-Personalized Learning « Skill Relevancy (B=.42*+¥)
L J L Moderation (B = .21%) ) h Workforce Readiness

I

|

| + Adaptive Employability
¥ * Task Agility (R?=.54)

4 + Reduced Dislocation
Reskilling Initiatives Learning Climate /
p = ,3fHkk - o

o P . B = .3
+ Cross-Domain Training * Psychological Safety
+ Micro-credentials * Growth Mindset

\. J \. J

*p < 0.05 *p<0.01, **p<0.001. Paths synthesized from empirical SEM meta-evidence (2021-2026).

Figure 3. Meta-Synthesized Structural Equation Model (SEM) Linking L&D Interventions, Mediators,
and Workforce Readiness

Critical Evaluation of Theoretical Mechanisms and Research Gaps

A critical evaluation of current literature reveals several theoretical and empirical tensions. First, while
Human Capital Theory posits that general reskilling creates free-rider risks for firms (as competitors poach trained
workers), recent evidence demonstrates that firm-sponsored reskilling fosters organizational commitment and
significantly reduces voluntary turnover (Bessen & Righi, 2024; Cappelli & Keller, 2023). Second, the rapid growth
of micro-credentialing suffers from accreditation fragmentation, where employers struggle to evaluate the quality
and comparability of non-traditional digital badges (Zhang & Wang, 2026). Table 3 critically summarizes the
dominant theoretical frameworks, operational mechanisms, and identified research gaps.
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Table 3. Critical Evaluation of Theoretical Frameworks, Mechanisms, and Research Gaps

Theoretical Core Mechanism Empirical Support & Identified
Framework Strengths Literature Gaps
|
Human Capital Knowledge and  skill Strong evidence linking Underemphasizes
Theory accumulation directly firm-sponsored training to psychological
Increase worker reduced worker friction, anxiety, and
productivity. displacement and higher learning resistance

Resource-Based View
(RBV)

Self-Efficacy &
Cognitive Theory

Adaptable human capital
serves as a rare, inimitable
dynamic core capability.

Bandura's mastery
experiences drive worker
confidence in learning new
Al tools.

output.

Explains competitive
variance between firms
investing in continuous
L&D vs. static hiring.

Confirms that
psychological safety and
growth mindset mediate
training transfer success.

during tech shifts.

Lacks fine-grained
longitudinal metrics
on skill decay and
re-learning cycles.

Limited empirical
research on older or
digitally vulnerable
worker

demographics.

Tripartite Ecosystem Public-private-academic Highlights  success of Insufficient
Theory collaboration enables regional skill coalitions evidence on cross-
scalable skill accreditation. and  national = micro- border skill
credential registries. portability and

regulatory

alignment.

CONCLUSION

In the age of Al and cognitive automation, upskilling and reskilling are no longer discretionary HR activities
but foundational pillars of organizational survival and economic resilience. This critical review demonstrates that
effective workforce readiness requires an integrative approach combining Al-personalized learning technologies,
modular micro-credentialing, internal talent marketplaces, and a robust learning culture characterized by
psychological safety. Organizations that rearchitect their HR frameworks from rigid job-based structures to dynamic,
skill-based architectures will achieve superior adaptability and talent retention.

To successfully navigate technological disruption, organizations and policymakers must execute four
strategic imperatives: (1) deploy Al-driven skill diagnostic tools to continuously anticipate skill obsolescence, (2)
integrate internal talent marketplaces that align reskilling pathways with live organizational projects, (3) establish
standardized, micro-credentialing frameworks to validate skill acquisition, and (4) foster public-private ecosystem
partnerships to bridge the digital divide. Future empirical research must address existing literature gaps through
longitudinal studies tracking long-term skill retention, worker psychological well-being, and cross-border skill
portability in automated workplaces.
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