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 Digital transformation has brought a paradigmatic shift in human 
resource management practices in the Industry 4.0 era, shifting HR 
functions from conventional administrative orientation to the role of 
technology-based strategic partners. This study adopts a systematic 
meta-analysis approach with a qualitative meta-synthesis 
methodology to analyze the characteristics, determinant factors, and 
implications of human resource digital transformation based on ten 
studies for the 2022-2025 period. The results of the analysis 
identified that the application of artificial intelligence technology, 
big data analytics, and digital learning platforms improved 
operational efficiency, accelerated decision-making, and 
substantially accelerated employee competency development. 
Crucial success factors include executive leadership support, 
technology infrastructure readiness, workforce digital competencies, 
and adaptive organizational culture. Key challenges include data 
security, employee privacy, resistance to change, and the risk of 
depersonalizing work interactions. This study recommends a 
holistic implementation strategy that integrates organizational 
readiness assessments, sustainable digital literacy programs, and 
structured change management to achieve a sustainable and human-
oriented digital transformation of human resources in the face of the 
complexities of the contemporary digital age. 
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INTRODUCTION 
The digital revolution triggered by Industry 4.0 has fundamentally changed the landscape of 
human resource management practices in various global organizations. This transformation is 
characterized by the integration of advanced technologies such as artificial intelligence, big data 
analytics, and automation systems that bring a paradigm shift in the way organizations manage 
human talent (Bindra et al., 2025). The increasingly massive acceleration of digitalization after the 
COVID-19 pandemic has encouraged organizations to adopt digital technology in HR functions, 
ranging from recruitment, competency development, to performance management and 
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compensation (Devianto & Dwiasnati, 2020). Furthermore, previous studies have highlighted 
critical issues regarding employee productivity. Specifically, it has been stated that the low 
performance of this population is caused by various factors, including the imbalance between work 
and personal life and the lack of leadership involvement in employee well-being. This underscores 
the need for more innovative HR strategies (Nugroho et al., 2024). This phenomenon indicates that 
traditional HR practices are no longer adequate to deal with the complexity of the contemporary 
business environment characterized by volatility, uncertainty, complexity, and ambiguity. 

The strategic urgency of shifting HR from administrative to technology-based strategic 
partners is particularly evident in the VUCA environment and post-pandemic context. The 
COVID-19 pandemic accelerated digital transformation from multi-year projections into months of 
implementation, revealing that traditional HR practices are inadequate for volatile conditions. 
Organizations now require HR functions capable of real-time workforce analytics, predictive talent 
planning, and rapid capability reconfiguration. The post-pandemic era has witnessed fundamental 
shifts in employee expectations regarding work flexibility and digital enablement, making HR 
modernization essential for competitive talent retention and organizational resilience. 

Although research interest in HR digitalization has increased significantly with 144 
publications in 2023 and 170 publications in 2024, fundamental questions about the role of digital 
transformation in HR practice remain comprehensively unanswered (Silalahi et al., 2025). A 
prominent research gap lies in the lack of conceptual frameworks that integrate the various 
dimensions of human resource digital transformation holistically. Previous research has tended to 
focus on technical implementation rather than ethical and strategic considerations, with only 19 of 
the 546 articles addressing ethical aspects of HR digitalization (Suhara, 2025). Furthermore, 
systematic meta-analysis that synthesizes findings across industry sectors and geographical 
contexts to understand the pattern of human resource digital transformation in the Industry 4.0 era 
is still limited (Tahar et al., 2022). Conceptual ambiguity regarding terminology such as 
digitization, digitalization, and digital transformation also creates confusion in the literature, 
requiring clarification through a comprehensive qualitative meta-synthesis approach. 

The urgency of this research is increasingly crucial considering that 84 percent of global 
organizations report accelerating the digitization of work practices and 50 percent increasing work 
automation (Gonzales et al., 2024). However, less than 33 percent of the workforce is declared 
ready to face this technological change, creating a significant competency gap in digital HR 
management. Digital transformation not only changes HR operational processes, but also demands 
a reconfiguration of competencies, leadership models, and organizational learning practices. This 
research is relevant because the success of an organization's digital transformation is highly 
dependent on the ability of HR functions to manage change, facilitate technology adoption, and 
develop workforce capabilities that are aligned with the demands of the digital era. 

This research aims to conduct a systematic meta-analysis through a qualitative meta-
synthesis approach to identify trends, challenges, and opportunities that arise in the digital 
transformation of human resource management practices in the Industry 4.0 era. Specifically, this 
study seeks to: (1) map the conceptual and theoretical evolution of HR digital transformation from 
the current literature, (2) identify best practices and effective implementation frameworks in the 
context of various industries and geographies, (3) analyze the impact of digital technologies on key 
HR functions such as recruitment, talent development, performance management, and employee 
engagement, and (4) formulate future research agendas to fill identified knowledge gaps. 

To achieve this goal, this study seeks to answer several key research questions: How has 
digital transformation changed fundamental practices in human resource management in the era of 
Industry 4.0? What are the driving and inhibiting factors that affect the successful implementation 
of HR digital transformation in organizations? How are emerging technologies such as artificial 
intelligence, HR analytics, and automation reshaping the role of HR professionals and employee 
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experiences? Also, what are the ethical and strategic implications of digital technology adoption 
that need to be considered in contemporary HR practices? 

The contribution of this research is theoretical and practical. Theoretically, this study 
provides an integrative conceptual framework that synthesizes various perspectives and empirical 
findings regarding the digital transformation of HR through systematic meta-analysis, thereby 
providing a more coherent and comprehensive understanding of this complex phenomenon. In 
practical terms, the results of this literature synthesis offer strategic guidance for HR practitioners 
and organizational decision-makers in designing and implementing effective digital 
transformation initiatives, while anticipating challenges and capitalizing on emerging 
opportunities. Furthermore, this study identifies knowledge gaps that can be the basis for future 
research, especially in the areas of ethical governance of artificial intelligence, the long-term impact 
on employee well-being, and sector-specific outcomes in the context of human resource digital 
transformation. 

RESEARCH METHODS 
Research Design 

This study uses a literature study approach with a literature meta-analysis method to 
analyze digital transformation in human resource management practices in the Industry 4.0 era. 
Meta-analysis of the literature was chosen as a research method because it allows a comprehensive 
synthesis of various research findings that have been published over a period of time, thus 
identifying stronger patterns, trends, and conclusions compared to a single individual study 
(Snyder, 2019). This approach allows researchers to integrate results from different organizational 
contexts, methodologies, and theoretical perspectives to gain a deeper understanding of the 
phenomenon of digital transformation in HR functions. 

The research design adopts a qualitative paradigm by using meta-synthesis techniques to 
analyze and integrate findings from relevant primary studies. The meta-synthesis in this study 
aims to develop a new and more comprehensive interpretation and understanding of the digital 
transformation of human resources through aggregation and critical analysis of previous research 
findings. This process involves identifying key themes, transformation patterns, and factors that 
affect the successful implementation of HR digitalization in contemporary organizations. This 
methodology was chosen because it is able to provide deeper insights compared to the 
conventional literature review, especially in identifying causal and contextual mechanisms that 
affect the effectiveness of digital transformation in human resource management practices 
(Habersang & Reihlen, 2025). 

 
Literature Search and Selection Strategy 

The literature search strategy is carried out systematically through credible academic 
databases, including Scopus, Web of Science, ProQuest, and Google Scholar using a combination of 
relevant keywords such as "digital transformation", "human resource management", "Industry 4.0", 
"HR digitalization", "strategic HRM", and a variety of related terms. The inclusion criteria include 
articles published in the 2015-2024 period, using English and Indonesian, having a peer-review, 
and specifically discussing digital transformation in the HR function. The study also used snowball 
sampling techniques to identify additional literature from the reference list of selected articles, to 
ensure the completeness of the research corpus. 

Out of a total of 156 articles identified through database search, the selection process 
resulted in 10 articles for final analysis after going through a rigorous screening stage. Excluded 
articles included: 87 articles because they were irrelevant based on title and abstract evaluations, 38 
articles because of methodologies that were not in line with the focus of the research, 15 articles 
because of duplication, and 6 articles because they were not fully accessible. 
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The article selection process is carried out through several stages of screening involving the 
evaluation of titles, abstracts, and full text to ensure relevance to the focus of the research. The 
quality of the primary article was assessed using the Critical Appraisal Skills Programme (CASP) 
checklist for qualitative studies and the Mixed Methods Appraisal Tool (MMAT) for studies with 
mixed methodologies, with a minimum score of 7 out of 10 to ensure the validity and reliability of 
the findings integrated in the synthesis. 

The selection of 10 articles from 156 identified studies requires methodological 
justification. This focused approach prioritized analytical depth and quality over breadth, ensuring 
only methodologically robust studies with CASP/MMAT scores of 7 or above were included. The 
selected articles represent diverse organizational contexts including startups, corporations, 
government entities, and educational institutions across multiple sectors such as financial 
technology, e-commerce, manufacturing, and public administration. This diversity, combined with 
varied methodological approaches including qualitative case studies, systematic reviews, and 
mixed-methods designs, provides substantive breadth despite the focused corpus. 

However, important limitations exist. The relatively small corpus constrains statistical 
power compared to larger meta-analyses, and findings may not fully capture nuances across all 
organizational sizes, sectors, or cultural contexts. The concentration of studies within the 
Indonesian context and the 2022-2025 period, while appropriate for capturing post-pandemic 
transformation patterns, may limit broader applicability. Future research should pursue larger-
scale quantitative meta-analyses, cross-cultural comparative studies, and longitudinal 
investigations to enhance generalizability. 

 
Data Analysis 

Data analysis was carried out through a thematic approach using coding and 
categorization techniques to identify key themes emerging from the literature. The coding process 
was carried out using NVivo 12 software to ensure accountability and transparency in the analysis 
process, with the formation of systematic and hierarchical thematic nodes to comprehensively 
organize the findings. 

The analysis process begins with the extraction of data from each article that includes 
information about the characteristics of digital transformation, influencing factors, implementation 
strategies, and the results produced. Furthermore, comparative analysis is performed to identify 
patterns and trends that are consistent across studies, as well as to analyze contradictions or 
variations in findings. The validity and reliability of the analysis are maintained through source 
triangulation and member checks on the interpretation of the identified themes. This meta-analysis 
process also involves assessing the quality of primary studies using pre-established criteria to 
ensure that the synthesis is based on high-quality evidence. 

RESULTS AND DISCUSSION 
 

Table 1. Meta Analysis 

Yes Source Writer Purpose Object Variable Unit of 
Analysis 

Hypothesi
s 

Analys
is 
Tools 

Result 

1 Digital 
Transfor
mation 
in 
Human 
Resourc
e 
Manage
ment: 
Literatur

(Didik 
Sofian 
Haryad
i, 2025) 

Analyze the 
effectiveness 
and 
challenges of 
implementin
g digital 
transformatio
n in HR 
management
herlissa 

HRM 
digital 
transform
ation 

Technolo
gy 
effective
ness, 
digital 
readiness
, learning 
culture 

Post-
COVID 
organizati
on 

Technolog
y 
improves 
HR 
efficiency 
and 
flexibility 

Literat
ure 
review 

Digital 
transformat
ion 
increases 
process 
speed and 
work 
flexibility, 
but 
requires a 
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e 
Review 
on 
Effective
ness and 
Impleme
ntation 
Challeng
es 

solid IT 
infrastructu
re, 
employee 
digital 
literacy, 
and 
organizatio
nal learning 
culture 

2 Firms' 
digital 
transfor
mation 
and e-
human 
resource 
manage
ment: A 
qualitati
ve 
approac
h 

(Escribá
-Carda 
et al., 
2024) 

Understand 
the digital 
transformatio
n process and 
its impact on 
HR policies 

Corporat
e digital 
transform
ation and 
e-HRM 

Drivers 
of 
digitaliza
tion, 
obstacles, 
impact 
on HR 
practices 

Three 
different  
companies 

The size 
of the 
business 
and the 
main 
activities 
affect the 
rate of 
digital 
transform
ation 

ATLAS
.ti, 
semi-
structu
red 
intervi
ews 

Digitalizati
on 
increases 
the 
efficiency 
and 
autonomy 
of human 
resources 
such as 
flexibility 
and work-
life balance, 
but poses 
the risk of 
depersonali
zation and 
isolation 
that 
hinders 
talent 
retention 

3 Applicat
ion of 
Innovati
ve HR 
Manage
ment 
Models 
to 
Increase 
Competi
tiveness 
in the 
Era of 
Digital 
Transfor
mation 

(Hafiza
h et al., 
2025) 

Identify 
innovative 
HR 
management 
models to 
improve 
organizationa
l 
competitiven
ess 

Innovativ
e HR 
managem
ent model 

Digital 
technolo
gy, 
artificial 
intelligen
ce, big 
data, HR 
analytics 

Organizati
ons in the 
digital age 

Digital 
technolog
y speeds 
up the 
process 
and 
increases 
the 
effectiven
ess of 
learning 

PRISM
A 
system
atic 
literatu
re 
review 

The 
application 
of artificial 
intelligence
, big data, 
and HR 
analytics 
accelerates 
recruitment 
and 
improves 
data-driven 
decision-
making; 
Success is 
influenced 
by 
organizatio
nal culture 
and digital 
literacy 

4 Digital 
Transfor
mation 
in 
Human 
Resourc
e 
Manage
ment 
Practices 

(Herliss
ha et 
al., 
2024a) 

Examining 
the 
application of 
digital 
transformatio
n in HR 
practices in 
Indonesian 
start-ups 

Digital 
transform
ation of 
MSDM in 
startups 

Technolo
gy 
adoption, 
manage
ment 
support, 
organizat
ional 
culture, 
data 

Indonesia
n startups 

Leadershi
p support 
increases 
the 
success of 
digital 
implemen
tation 

Qualita
tive 
literatu
re 
study 

The 
financial 
technology 
and e-
commerce 
sectors 
have the 
highest 
adoption; 
artificial 
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in 
Compan
ies 

security intelligence 
accelerates 
recruitment
; The main 
challenge is 
data 
security 
and 
employee 
privacy 

5 Systemat
ic 
Literatur
e 
Review 
on 
Human 
Resourc
e 
Manage
ment 
Effect on 
Organiz
ation 
Perform
ance 

(Kant et 
al., 
2022a) 

Evaluating 
the literature 
on the impact 
of HRM on 
organizationa
l 
performance 

HRM and 
organizat
ional 
performa
nce 

HRM 
strategy, 
employe
e 
enableme
nt, 
organizat
ional 
performa
nce 

Education
al 
organizati
ons 

Effective 
HRM 
significant
ly 
improves 
organizati
onal 
performan
ce 

System
atic 
review 
and 
analysi
s of 
themat
ic 
content 

HRM 
managers 
need to 
implement 
innovative 
strategies 
for 
workforce 
enablement
; A 
qualitative 
conceptual 
framework 
is 
recommend
ed to 
address 
organizatio
nal 
challenges 

6 Digital 
HR 
Develop
ment 
Strategy: 
A 
Systemat
ic 
Literatur
e 
Review 
Based on 
Human 
Capital 
and 
Dynamic 
Capabili
ties 

(Mulya
ni et al., 
2025) 

Synthesize 
literature to 
identify 
strategic 
themes of 
digital HR 
development 

Digital 
HR 
develop
ment 
strategy 

Digital 
compete
ncies, 
learning 
technolo
gy, 
organizat
ional 
culture, 
leadershi
p 

Modern 
organizati
on 

The 
integratio
n of 
human 
capital 
theory 
and 
dynamic 
capabilitie
s results 
in an 
applicativ
e 
framewor
k 

PRISM
A-
based 
themat
ic 
synthe
sis 

Four main 
themes: the 
importance 
of digital 
competence
, 
technology 
as a 
facilitator 
of learning, 
cultural 
challenges 
and 
organizatio
nal 
structures, 
the role of 
strategic 
leadership 
in the 
orchestratio
n of 
capabilities 

7 A study 
of 
Artificial 
Intellige
nce 
impacts 
on 
Human 
Resourc
e 

(Murug
esan et 
al., 
2023) 

Examining 
the 
contribution 
of artificial 
intelligence 
in the 
digitization 
of human 
resources in 
Industry 4.0 

Artificial 
intelligen
ce and 
human 
resource 
digitaliza
tion 

Applicati
ons of AI 
in HR, 
HR 
readiness
, 
occupati
onal 
safety 

271 HR 
experts 
(IT, 
Manufact
uring, 
Administr
ation) 

AI 
supports 
HR 
capabilitie
s and 
improves 
organizati
onal 
adaptabili
ty 

SPSS 
and 
AMOS 

The five 
component
s of 
artificial 
intelligence 
support the 
capabilities 
and 
adaptabilit
y of human 
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Digitaliz
ation in 
Industry 
4.0 

resources; 
improving 
occupation
al safety 
and health 
is a vital 
component 
in AI 
application
s 

8 Digital 
Transfor
mation 
Of 
Human 
Resourc
e 
Manage
ment: 
Strength
ening 
Govern
ment in 
the 
VUCA 
Era 

(Wafiro
h et al., 
2022) 

Analyzing 
the 
strengthenin
g of 
government 
organizations 
through 
HRM digital 
transformatio
n in the 
VUCA era 

Digital 
transform
ation of 
governm
ent HRM 

HRM 
innovatio
n, 
competiti
ve 
advantag
e, 
workforc
e 
motivatio
n 

Governme
nt 
organizati
ons 

HRM's 
digital 
transform
ation 
creates a 
sustainabl
e 
competiti
ve 
advantage 

System
atic 
literatu
re 
review 

The VUCA 
era 
encourages 
innovation 
in the 
digital 
transformat
ion of 
governmen
t HRM; The 
selection of 
a motivated 
workforce 
contributes 
significantl
y to 
improving 
public 
service 
performanc
e 

9 The 
Impact 
of 
Digital 
Era 
Transfor
mation 
on 
Human 
Resourc
e 
Manage
ment 

(Wahyu
di et al., 
2023) 

Analyzing 
the impact of 
digital 
transformatio
n on HR 
management 

The 
impact of 
digital 
transform
ation 

Paradig
m change 
in human 
resources
, digital 
skills, 
decision-
making 
technolo
gy 

Organizati
ons in the 
digital age 

Paradigm 
shift from 
administr
ative to 
strategic 
requires 
adaptive 
leadership 

Literat
ure 
analysi
s 

Transforma
tion 
changes the 
paradigm 
from 
administrat
ive to 
strategic; 
digital 
skills are 
the 
cornerstone 
of 
productivit
y; 
Competenc
y-based 
approach is 
more 
appropriate 
for 
technologic
al change 

10 The 
Effect of 
Digital 
Transfor
mation 
on 
Human 
Resourc
e 

(Winan
da1 & 
Veri, 
2025) 

Analyzing 
the influence 
of digital 
transformatio
n on HR 
management 

The effect 
of digital 
transform
ation on 
human 
resources 

Artificial 
intelligen
ce, big 
data, 
cloud 
computin
g, 
operation
al 

Modern 
organizati
on 

Digitalizat
ion 
improves 
organizati
onal 
efficiency 
and 
productivi
ty 

System
atic 
literatu
re 
review 

Digitalizati
on 
improves 
operational 
efficiency 
and 
productivit
y, 
accelerates 
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Manage
ment: 
Systemat
ic 
Literatur
e 
Review 

efficiency decision-
making, 
improves 
employee 
skills; 
Challenges: 
Increased 
digital 
literacy, 
data 
security, 
resistance 
to change 

 
Table 2. Thematic Matrix for Human Resources Digital Transformation (2022-2025) 

Main Themes Frequency Period Trends Research Gaps 

Digitalization and HR 
Technology 

10/10 
(100%) 

Sharp increase 2022-
2025 

The long-term impact of artificial intelligence on 
the strategic role of human resources 

Efficiency and Productivity 9/10 (90%) Consistently high 2022-
2025 

Measurable and specific financial impact 
measurement 

Implementation Challenges 8/10 (80%) Increase 2023-2025 Strategies for mitigating change resistance in the 
context of local culture 

Organizational Digital 
Readiness 

7/10 (70%) Stable 2022-2025 Standardized digital readiness measurement 
instruments 

Data Security and Privacy 5/10 (50%) Increase 2024-2025 Comprehensive data governance framework for 
Indonesian organizations 

Leadership and Culture 8/10 (80%) Consistent 2022-2025 The role of transformational leadership in the 
context of the public sector 

 
Characteristics and Patterns of Digital Transformation in Human Resource Management 
Practices 

Digital transformation in human resource management practices shows fundamental 
characteristics that are shifting the paradigm of talent management from a conventional 
administrative orientation to a technology-based strategic approach. This shift reflects a profound 
evolution in the way organizations view and manage human assets as a source of competitive 
advantage in the Industry 4.0 era. An analysis of the literature for the 2022-2025 period reveals that 
the digital transformation of HR is not just the adoption of technology, but a holistic 
reconfiguration that includes the dimensions of processes, culture, and organizational capabilities 
as a whole. Organizations face conditions characterized by high uncertainty, operational 
complexity, and rapid changes in the business environment, requiring a more adaptive and 
responsive HR function. The transformation pattern shows that organizations adopt digital 
technology through progressive stages that start from the automation of basic administrative 
processes, continue to the integration of HR information systems, and culminate in the use of 
artificial intelligence and data analytics for more accurate and evidence-based strategic decision-
making (Didik Sofian Haryadi, 2025). 

The financial technology and e-commerce sectors are leading the adoption of digital 
transformation with the highest level of technology integration in their HR management practices, 
followed by the manufacturing and professional services sectors. A distinctive characteristic of this 
transformation is the use of artificial intelligence technology in the recruitment process which is 
able to accelerate the selection stage of candidates through predictive analysis of the competence 
and suitability of organizational culture. Digital learning platforms have significantly increased 
employee participation in skills development programs, enabling personalized and continuous 
learning according to individual needs and the demands of technological developments (Herlissha 
et al., 2024b). The impact of digital transformation on operational efficiency is manifested in 
accelerating the personnel administration process, improving the accuracy of employee data 
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management, and optimizing the allocation of human resources. Organizations that successfully 
implement an integrated HR information system report increased administrative productivity 
freeing up HR professionals to focus on strategic activities such as workforce planning and talent 
development (Hafizah et al., 2025). 

However, digital transformation in HR practices also presents complex challenges that 
require serious attention from organizational leaders. The risk of depersonalization in the 
interaction between management and employees arises as a consequence of excessive technological 
mediation, where personal touch and empathy can be degraded in communication that is 
completely dependent on digital platforms. Employee social isolation is becoming a worrying 
phenomenon especially in the context of prolonged remote work, which can negatively impact 
psychological well-being and loyalty to the organization (Escribá-Carda et al., 2024). The 
challenges of data security and employee privacy are crucial issues that must be carefully 
managed, considering that digital systems store sensitive information about performance, 
compensation, and personal data that can potentially be misused. Organizations are faced with the 
dilemma of balancing the data transparency necessary for process optimization with the protection 
of individual privacy which is a fundamental right of employees (Herlissha et al., 2024b). 
 
Determinants of Successful HR Digital Transformation Implementation 

The successful implementation of digital transformation in human resource management 
practices is determined by the convergence of various internal and external factors that interact 
with each other in the organizational ecosystem. Support from top management is the most crucial 
factor that has consistently been identified as the main predictor of the success of HR digital 
transformation. Leadership commitment must be realized through adequate resource allocation, 
clear strategic vision setting, and active involvement in advocating for change across the 
organization's ranks. Transformational leaders play a vital role in inspiring and motivating 
employees to embrace change, overcome resistance with effective communication, and create 
positive momentum through demonstrating the concrete benefits of digital technology adoption 
(Herlissha et al., 2024b). The readiness of information technology infrastructure is the technical 
foundation that determines the organization's ability to implement complex and integrated digital 
systems. Adequate infrastructure includes hardware, reliable communication networks, 
compatible software platforms, and security systems to protect the organization's and employees' 
sensitive data (Didik Sofian Haryadi, 2025). 

 
a. The Role of Transformational Leadership 

Transformational leadership emerges as the pivotal factor orchestrating organizational 
readiness for HR digital transformation. The analysis reveals four key mechanisms through which 
leadership shapes readiness. First, transformational leaders establish strategic vision by connecting 
HR digitalization to organizational mission and competitive imperatives, creating genuine buy-in 
beyond mere compliance. Organizations with strong executive championship demonstrate 
significantly higher employee readiness levels. 

Second, leaders mobilize resources through decisive allocation of financial capital, 
personnel, and organizational attention. This resource commitment signals genuine organizational 
priority and provides the infrastructure necessary for successful implementation. Research from 
the analyzed studies indicates that substantive resource commitment achieves substantially faster 
implementation timelines compared to rhetorical support alone. 

Third, leaders cultivate psychological safety by normalizing learning curves, celebrating 
experimentation, and framing setbacks as developmental opportunities. This proves particularly 
crucial for employees with limited technology exposure who may experience anxiety about 
adopting new systems. Organizations characterized by high psychological safety report markedly 
higher voluntary adoption rates and lower resistance to change. 
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Fourth, transformational leaders model digital fluency by personally engaging with HR 
technologies and demonstrating their strategic value in decision-making. When executives visibly 
utilize HR analytics or AI-powered tools, adoption rates among middle management and 
employees increase substantially. These four mechanisms operate synergistically to create 
comprehensive readiness encompassing cognitive understanding, emotional commitment, and 
behavioral skill development essential for transformation success. 

An adaptive and learning-oriented organizational culture becomes a social catalyst that 
facilitates the acceptance and internalization of technological changes in daily work practices. 
Organizations with a strong culture of innovation demonstrate openness to experimentation, 
tolerance for failure as part of the learning process, and appreciation for employee creativity in 
leveraging technology to improve performance. A culture of continuous learning encourages 
employees to proactively develop their digital competencies and contributes to the formation of 
communities of practice that accelerate the spread of technological innovation across the 
organization (Mulyani et al., 2025). Workforce digital competence is an asset that determines the 
effectiveness of the use of technology in the HR management process. Adequate digital literacy 
allows employees to operate HR information systems with confidence and adapt to new 
technologies quickly as organizations upgrade or implement additional digital platforms 
(Wahyudi et al., 2023). 

The size of organizations and industry sectors influences the trajectory of HR digital 
transformation through resource differentiation, structural complexity, and competitive pressures 
faced. Large companies with abundant financial resources are able to make substantial investments 
in advanced technologies such as artificial intelligence and fully integrated big data analytics. 
Medium and small organizations face resource constraints that limit their ability to adopt cutting-
edge technologies, so they tend to implement digital solutions gradually and focus on automating 
basic administrative processes before moving to more complex applications (Escribá-Carda et al., 
2024). Artificial intelligence has brought significant changes in HR management practices by 
enabling process automation that previously required intensive human intervention. In the 
recruitment process, machine learning algorithms can analyze thousands of application files in a 
short period of time and predict the probability of a candidate's success in a given position based 
on historical data patterns (Murugesan et al., 2023). 

 
Implications of Digital Transformation on Organizational Effectiveness and Performance 

Digital transformation in human resource management practices produces substantive 
implications for operational effectiveness and strategic performance of organizations through 
various mutually reinforcing mechanisms. Increased operational efficiency is the most tangible and 
measurable benefit of digitalization, where automation of administrative processes such as payroll, 
employee benefits administration, and leave management drastically reduces manual workload 
and minimizes errors that often occur in manual data processing. An integrated HR information 
system allows the consolidation of employee data from multiple sources in one centralized 
platform, facilitating fast and accurate access to information for management decision-making and 
meeting reporting needs more efficiently (Winanda1 & Veri, 2025). Accelerating decision-making 
processes is another critical implication of HR digital transformation, where the availability of real-
time data and advanced analytics capabilities enable managers to make evidence-based decisions 
faster and more accurately. The HR analytics board provides a comprehensive visualization of key 
performance indicators such as employee engagement rates, satisfaction, productivity, and the 
effectiveness of development programs (Didik Sofian Haryadi, 2025). 

Digital HR transformation fundamentally enhances strategic decision-making effectiveness 
through improved data availability, predictive analytics, and scenario modeling capabilities. 
Organizations with integrated HR systems report workforce planning cycles reduced from 
quarterly processes taking several weeks to dynamic weekly adjustments completed within days. 



         ISSN 2087-6327 (Print)|2721-7787 (Online) 

Ageng Nugroho, Digital transformation in human resource management practices: a systematic meta-analysis 
of the industrial era 4.0 

652 

Machine learning algorithms identify early turnover risk indicators by analyzing performance 
trends, compensation positioning, and career progression patterns, enabling proactive retention 
strategies for high-value employees. Predictive models incorporating labor market dynamics and 
skill evolution trends forecast future talent needs with greater accuracy than traditional 
approaches, allowing organizations to proactively develop required capabilities. The business 
impact manifests in measurable improvements in workforce productivity, reduced unwanted 
turnover, and faster time-to-fill for critical positions. However, realizing these benefits requires not 
only technology implementation but also organizational capabilities to interpret analytics and 
integrate HR insights into strategic planning processes. 

Employee skill development is accelerated through digital learning platforms that provide 
flexible access to quality educational content, enabling self-paced learning tailored to individual 
rhythms and preferences. Adaptive learning technologies use artificial intelligence to personalize 
learning paths based on participant performance, identify areas that need additional 
reinforcement, and recommend the most relevant learning materials to close competency gaps. 
Organizations that successfully integrate digital learning in their HR development strategies report 
a significant increase in the participation rate of training programs and the application of new skills 
in the context of actual work (Hafizah et al., 2025). Employee job satisfaction shows an increase in 
organizations that successfully implement digital transformation of HR with a balanced approach 
between the use of technology and attention to the human dimension. The work flexibility 
facilitated by digital technology allows employees to achieve a better balance between professional 
responsibilities and personal lives (Winanda1 & Veri, 2025). 

An organization's competitive advantage in the Industry 4.0 era is increasingly determined 
by the ability to strategically manage human assets by leveraging digital technology to optimize 
workforce planning, talent development, and retention of high-performing employees. 
Organizations that have reached maturity in digital transformation of human resources are able to 
respond to changing business conditions more agilely, make rapid adjustments to organizational 
structures and talent allocation based on real-time data analysis, and anticipate future competency 
needs to prepare the workforce for technological disruptions (Kant et al., 2022b). The ability to 
attract and retain top talent is strengthened by its reputation as an employer that is technologically 
advanced and progressive in HR management approaches, which is an attractive factor for the 
younger generation who prioritize organizations with a culture of innovation and the use of 
advanced technology in their operations (Wafiroh et al., 2022). 
 
Strategies and Recommendations for the Implementation of Effective Human Resources Digital 
Transformation 

The implementation of digital transformation in human resource management practices 
requires a systematic and holistic approach that integrates the technology, process, and human 
dimensions in a coherent strategic framework. An effective implementation strategy begins with a 
comprehensive assessment of the organization's readiness condition which includes evaluating the 
existing technology infrastructure, auditing the digital competency of the workforce, analyzing the 
organization's culture, and identifying gaps between actual conditions and desired transformation 
targets. This readiness mapping is the foundation for designing a realistic and gradual 
transformation roadmap, avoiding drastic change approaches that are high-risk and likely to 
generate rejection from employees. A gradual approach with rapid achievement that can be felt in 
the short term builds positive momentum and confidence in transformation initiatives (Mulyani et 
al., 2025). The development of digital competencies through continuous learning programs is a 
crucial investment to ensure that the workforce has the necessary capabilities to make optimal use 
of digital technology (Wahyudi et al., 2023). 

Structured change management that is sensitive to the psychological dimension of 
employees is an essential element in the HR digital transformation implementation strategy. 
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Transparent and consistent communication regarding the transformation vision, expected benefits, 
implementation timeline, and impact on employee roles helps reduce the uncertainty that is often a 
source of rejection of change. The active involvement of employees of different levels in the 
planning and implementation process creates a sense of ownership and reduces the perception that 
digital transformation is something that is forced (Didik Sofian Haryadi, 2025). Data security and 
employee privacy should be a priority in the design and implementation of HR digital systems, 
given the sensitivity of managed information and the potential serious consequences of data 
leakage or misuse of information. The implementation of a robust data governance framework 
includes the establishment of clear policies regarding data access, encryption of sensitive 
information, a comprehensive audit trail for tracking data usage, and compliance with applicable 
data protection regulations. 

The selection of the right technology and service provider is a strategic decision that 
determines the long-term success of HR digital transformation. Evaluation of a technology solution 
should consider not only the functional capabilities and cost of implementation but also factors 
such as the system's ability to evolve, ease of integration with existing systems, intuitive user 
experience, quality of customer support from providers, and a track record of successful 
implementation in similar organizations (Murugesan et al., 2023). Continuous monitoring and 
evaluation of the progress of HR digital transformation allows organizations to make strategic 
adjustments based on learnings and feedback gained during implementation. The establishment of 
clear and measurable key performance indicators for various dimensions of transformation such as 
digital system adoption rates, user satisfaction, efficiency improvements, and business impact 
facilitates objective tracking of the success of initiatives and identification of areas for improvement 
(Wafiroh et al., 2022). 

Designing sustainable and human-oriented transformation requires careful balancing of 
technological efficiency with human experience. Successful organizations implement several 
critical practices. They maintain hybrid service delivery models providing employees with choices 
between digital self-service for routine transactions and human interaction for complex situations 
requiring empathy and judgment. Leading organizations also establish ethics committees to review 
AI algorithms for bias, assess privacy protections, and ensure efficiency gains do not compromise 
employee wellbeing. Clear ethical guidelines limiting data collection scope, restricting surveillance 
applications, and protecting employee agency help operationalize human-centered values in 
practice. 

Investment in change leadership capabilities throughout the management hierarchy 
proves essential, as technology implementation fundamentally represents a human change process 
requiring empathy, communication, and sustained support. This includes training managers to 
recognize and address change-related stress, establishing peer mentorship programs where 
digitally fluent employees support colleagues, and celebrating learning progress rather than only 
final outcomes. The practical implication for organizational leaders centers on reconceptualizing 
digital transformation from a technology project to a sociotechnical initiative where technology 
enables improved human experiences and organizational capabilities. This requires investing 
substantially in communication, training, and ethics governance while continuously monitoring 
both efficiency metrics and qualitative indicators of employee wellbeing and satisfaction. 

CONCLUSION 

Digital transformation in human resource management practices in the Industry 4.0 era has 
changed the fundamental paradigm from administrative orientation to technology-based strategic 
roles. A systematic meta-analysis of ten studies for the 2022-2025 period identified that the success 
of human resource digital transformation is determined by the convergence of crucial factors 
including executive leadership support, readiness of information technology infrastructure, 
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workforce digital competence, and organizational culture that is adaptive to innovation. The 
implementation of artificial intelligence technology, big data analytics, and digital learning 
platforms has been proven to improve operational efficiency, accelerate strategic decision-making, 
and significantly accelerate employee competency development. Nevertheless, organizations face 
substantial challenges related to data security, employee privacy, resistance to change, and the risk 
of depersonalization in work interactions. An effective implementation strategy requires a holistic 
approach including organizational readiness assessments, ongoing digital literacy programs, 
structured change management, and periodic evaluative monitoring. This study acknowledges 
important limitations affecting the scope and generalizability of findings. The ethical dimensions of 
HR digital transformation remain critically underexplored in existing literature, with minimal 
attention given to privacy concerns, algorithmic justice, and human-centered design considerations 
despite their profound importance. This reflects a broader techno-centric bias in the field that 
prioritizes operational efficiency while inadequately examining implications for employee dignity 
and wellbeing. The relatively small corpus of analyzed studies, while methodologically rigorous, 
constrains the breadth of captured contexts and limits statistical generalizability across diverse 
organizational types and cultural settings. Future research should address several critical 
directions. First, longitudinal studies are needed to track long-term impacts of artificial intelligence 
on HR strategic roles and employee wellbeing over extended periods. Second, the development 
and validation of standardized digital readiness measurement instruments would enable 
systematic organizational diagnosis and benchmarking. Third, comprehensive ethical frameworks 
specifically tailored to HR digital contexts must be developed, including investigation of employee 
perceptions regarding algorithmic fairness and appropriate governance mechanisms. Fourth, 
comparative international studies examining how different national and cultural contexts shape 
transformation patterns would enhance contextual understanding. Fifth, sector-specific research in 
public sector, non-profit, and small-medium enterprise contexts currently underrepresented in 
literature would reveal unique dynamics and appropriate implementation approaches. Finally, 
technology-specific research examining differential impacts of various digital technologies on HR 
functions would provide more nuanced guidance for strategic technology selection and 
implementation. This research provides theoretical contributions in the form of an integrative 
conceptual framework for human resource digital transformation and practical contributions in the 
form of strategic recommendations for practitioners in designing sustainable and human-centered 
digitalization initiatives. 

 

ACKNOWLEDGEMENTS 
Special thanks to the Management Study Program, School of Economics and Business Management 
Indonesia, as well as the The Enrichment: Journal of Management. Moreover, we would like to 
express our deep gratitude to all parties who have contributed to the completion of this research. 
To researchers and academics who have provided inspiration and intellectual support, as well as 
institutions that have facilitated the research process. Thank you to the team of reviewers who 
have provided constructive input, as well as colleagues who have supported the conceptual 
development process in the transforming human resource management functions study. 

References 
Bindra, S., Bhattacharya, S., & Bhattacharya, S. (2025). Traditional to digital: human resource management 

transformation. In Journal of Work-Applied Management. https://doi.org/10.1108/JWAM-02-2025-0019 
Devianto, Y., & Dwiasnati, S. (2020). Kerangka Kerja Sistem Kecerdasan Buatan dalam Meningkatkan 

Kompetensi Sumber Daya Manusia Indonesia. Jurnal Telekomunikasi Dan Komputer, 10(1), 19. 
https://doi.org/10.22441/incomtech.v10i1.7460 



Enrichment: Journal of Management ISSN 2087-6327 (Print)|2721-7787 (Online)  

 

Enrichment, Vol.15, No. 5, December 2025: pp 642-655 

655 

Didik Sofian Haryadi. (2025). Digital Transformation in Human Resource Management: Literature Review on 
Effectiveness and Implementation Challenges. Jurnal Publikasi Ekonomi Dan Akuntansi, 5(2). 
https://doi.org/10.51903/jupea.v5i2.4441 

Escribá-Carda, N., Redondo-Cano, A., & Escribá-Moreno, M. Á. (2024). Firms’ digital transformation and e-
human resource management. A qualitative approach. Tec Empresarial, 18(3). 
https://doi.org/10.18845/te.v18i3.7289 

Gonzales, L. L., Matos, L., Van den Broeck, A., & Burga, A. (2024). Evidence of validity and reliability of the 
controlling motivational style questionnaire in the work context. Heliyon, 10(3), 1–19. 
https://doi.org/10.1016/j.heliyon.2024.e25478 

Habersang, S., & Reihlen, M. (2025). Advancing Qualitative Meta-Studies (QMS): Current Practices and 
Reflective Guidelines for Synthesizing Qualitative Research. In Organizational Research Methods (Vol. 28, 
Issue 2). https://doi.org/10.1177/10944281241240180 

Hafizah, N. Al, Veri, J., Artikel, I., Review, S. L., Digital, T., & Manajemen, D. (2025). Penerapan Model 
Inovatif Manajemen Sdm Untuk Meningkatkan Daya Saing Di Era Transformasi Digital. Journal of 
Science Education and Management Business (JOSEAMB), 4(3). 

Herlissha, N., Fitari, T., Oktariani, D., & Noviyanti, I. (2024a). Transformasi Digital dalam Praktik Manajemen 
Sumber Daya Manusia Pada Perusaahaan. Cakrawala: Jurnal Ekonomi, Manajemen Dan Bisnis, 12(1), 55–72. 

Herlissha, N., Fitari, T., Oktariani, D., & Noviyanti, I. (2024b). Transformasi Digital dalam Praktik Manajemen 
Sumber Daya Manusia Pada Perusaahaan. Cakrawala: Jurnal Ekonomi, Manajemen Dan Bisnis, 1(4). 

Kant, S., Adula, M., & Ayenew Birbirsa, Z. (2022a). Systematic Literature Review on Human Resource 
Management Effect on Organization Performance. Asian Journal of Social and Humanities, 1(03), 119–133. 
https://doi.org/10.59888/ajosh.v1i03.16 

Kant, S., Adula, M., & Ayenew Birbirsa, Z. (2022b). Systematic Literature Review on Human Resource 
Management Effect on Organization Performance. Asian Journal of Social and Humanities, 1(03). 
https://doi.org/10.59888/ajosh.v1i03.16 

Mulyani, W. S., Hasani, M. A. A., Fauzia, S. R., & Mulyeni, S. (2025). Strategi Pengembangan SDM Digital  : 
Kajian Literatur Sistematis Berbasis Human Capital dan Dynamic Capabilities. JPIM: Jurnal Penelitian 
Ilmiah Multidisipliner, 01(03). 

Murugesan, U., Subramanian, P., Srivastava, S., & Dwivedi, A. (2023). A study of Artificial Intelligence 
impacts on Human Resource Digitalization in Industry 4.0. Decision Analytics Journal, 7(April), 100249. 
https://doi.org/10.1016/j.dajour.2023.100249 

Nugroho, A., Sudrajat, E., & Wulandhari, O. (2024). The effect of work-life balance and supervisor support on 
turnover intention and its impact on employee performance. Journal of Management Science (JMAS), 7(3). 

Silalahi, E. E., Sangapan, L. H., Manurung, A. H., & Machdar, N. M. (2025). Strategi Peningkatan Kompetensi 
Digital Karyawan Melalui Manajemen Sumber Daya Manusia Strategik. 1(2), 41–54. 

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal of 
Business Research, 104(August), 333–339. https://doi.org/10.1016/j.jbusres.2019.07.039 

Suhara, T. (2025). Manajemen Sumber Daya Manusia Era Revolusi Industri 4.0. Pradina Pustaka. 
Tahar, A., Setiadi, P. B., Rahayu, S., Stie, M. M., & Surabaya, M. (2022). Strategi Pengembangan Sumber Daya 

Manusia dalam Menghadapi Era Revolusi Industri 4.0 Menuju Era Society 5.0. Jurnal Pendidikan 
Tambusai, 6(2), 12380–12381. 

Wafiroh, N. B. Al, Nurhaeni, I. D. A., & Haryanti, R. H. (2022). Digital Transformation Of Human Resource 
Management: Strengthening Government in the Vuca Era. https://doi.org/10.2991/978-2-494069-77-0_30 

Wahyudi, A., Assyamiri, M. B. T., Aluf, W. Al, Fadhillah, M. R., Yolanda, S., & Anshori, M. I. (2023). Dampak 
Transformasi Era Digital Terhadap Manajemen Sumber Daya Manusia. Jurnal Bintang Manajemen 
(JUBIMA), 1(4), 99–111. 

Winanda1, V. N., & Veri, J. (2025). Pengaruh transformasi digital terhadap manajemen sumber daya manusia: 
systematic literature review. Indo-Fintech Intellectuals: Journal of Economics and Business, 5(2). 
https://doi.org/10.54373/ifijeb.v5i2.2850 

  
 
 
 


