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Abstract

This academic article aims to explicate the mechanisms of Strategic Human
Resource Management (SHRM) in the development of human-centric smart factories
within the context of Industry 4.0 and Industry 5.0. Although many industrial organizations
have invested heavily in digital technologies, automation systems, and artificial intelligence
to enhance efficiency, flexibility, and competitiveness, existing empirical evidence indicates
that a technology-centric approach that neglects human capital dimensions often leads
to structural challenges. These challenges include skills gaps, resistance to change, declining
employee engagement, and limitations in the long-term sustainability of organizational
performance. Such issues are particularly salient in the Thai industrial context, which
continues to face constraints related to digital skills, learning culture, and human resource
management systems that emphasize operational roles rather than strategic functions.

This article proposes a mechanism-based conceptual framework that positions
Strategic Human Resource Management as an upstream driver. The framework encompasses
recruitment and selection, training and development, performance management, and
reward systems, integrated with knowledge management practices. These mechanisms
collectively enhance employee capabilities and engagement, fostering effective human-
technology collaboration characterized by human augmentation rather than labor
substitution. Downstream outcomes are reflected in improved operational performance
and organizational sustainability, while organizational learning mechanisms and continuous
improvement cycles function as feedback loops that systematically refine human
resource management practices.

The article contributes both theoretically and practically by offering an integrative
reference framework for executives and human resource professionals seeking to develop

sustainable, human-centric smart factories within the Thai industrial context.

Keywords: Smart factory, Strategic human resource management, Human-technology

collaboration, Organizational learning, Organizational sustainability
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1. Yaednseniranalulagiufnenimvuesyaains (technology-human capability gap)

TssnudiuannUszautymnisviakaauinyediana anuaiusalunsinsisideya
wazanssouglumaianusiuiuszuusalui silvinalulad funldliannsagnldvselovls
ogafiudl 9AeRU human-in-the-loop manufacturing i mnuyudlalldsunswam
Wigunumlumsiiiu dedula wazdeudsiuiumalulad ssuudaaioreranatailuunasues
auduteudissuuiiAnanmaidenlosiuveaywd nalulad nszurumsiau uasteya 3
fosendnisdndula msFeus waznisuiusedseiiles minvianalnidaaulunisiduuay
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2024)
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Isarawadee Chumnankit, 2013)
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4. M3VINTEUUMTEEUSvdesAnTwaznalnleundu (feedback loop)
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the-loop uag human-centered Al wieunwiwmthidunalnrenisseuivetosdnsmniueies
PDCA Fareitounaansiuussansninwazainudsdunduludnisuiuusmlevisiasuuiuun
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Human-centered HRM uagnaln HRM ey welduguinanadunalnddnlunisadis
L%aﬂaq‘wé Usgavisnmuavanudsduyesesding (Zachosova, 2025)
wualtly Smart Manufacturing ASWAILN Smart Factory ﬁLﬁuLquIa‘éLﬁuquéﬂmq
uag Industry 4.0 a0 ”@é’wuwwéuasmmﬂbﬁﬁu (Caldarola et al.,2018)
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NARDIRIY ANULIUET wazAuUaanne (Chabane et al.,2023)
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Human-centered approaches LLmvmﬁ%mwajLﬁu@uEjﬂmflﬁzhEJLﬁm engagement
$10 Industry 4.0 kaz productivity (Gomide et al.,2023)
Human-centric digital n1si3eudvetaAnsuas HRM lunalnudnveenis
transformation Tugmannysy Wasushughartasgnadsdu (Tumer & Oyekan,2023)
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4. wnAnuywdilugudnalaway Human-Technology Collaboration

wwaRnuyudumugnata (Human-centered approach) LHUNISOBNLUUIZUY 11U kA
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Chabane et al,, 2023) wunasiidesldlaenseiuianys Human-Technology Collaboration
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Strategic HRM Practices

» Recruitment & Selection
« Training & Development
= Performance Management

= Reward & KM
o ©

Human Capability & Engagement Human-Technology Collaboration

« Skill & Competency « Human-Automation
« Mindset

« Engagement

« Data-driven Decision

Production Efficiency &
Sustainable Performance

= Productivity / Quality
= Retention / Sustainability

O .
8anizationa| Learning / PDCA
Feedback to Strategic HRM

Feedback Loop Conceptual Framework of Strategic Human Resource
Management for Developing a Human-Centered Smart Factory
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al., 2023)
2. Strategic Human Resource Management Practices (SHRM Practices) Wunalndui
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ponuuLTaussgslanagauanInvesyaansiindoutenisinuiutunaluladdanios
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2018; Zachosova, 2025; Nastase et al., 2025)
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(Caldarola et al., 2018; Martini et al., 2024)
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