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ABSTRACT
Objective: The article aims to identify the degree of interest and consider HR 4.0 issues in scientific research.
This approach enables the analysis of the existing body of work to prepare for future empirical research by
gathering relevant resources of knowledge available on this subject, as well as by varying research directions.
Research Design & Methods: The study adopted formal approaches and systematic methods to locate, select,
evaluate, summarise, and report the references collected in a literature review. Articles were analysed using
the VOSviewer software (version 1.6.19), which is a tool used to construct and visualise bibliometric networks.
Findings: The concept of HR 4.0 forms a separate cluster directly related to the concept of Industry 4.0, and
only through this path is it shaped by other semantic determinants. This indicates a lack of detailed analysis
of the concept and thus probably of the entire concept itself. In the future, from the perspective of the HR 4.0
concept, the HR function will implement specific tools, such as cybernetic influences, digitalisation of human
resource management (HRM), remote HRM, human — machine interface skills, human — strategic organisa-
tional links, and human — technology interface competences.
Implications & Recommendations: To date, researchers have focused on technological tools supporting hu-
man resource management processes, hence, most references have been identified with the concept of e-HRM.
On the other hand, if we take the concept of Industry 4.0 as a starting point, then based on its consequences,
it will also be possible in the future to analyse the relationship between the HR function and Industry 5.0.
Contribution & Value Added: There is a wide cognitive gap in the research on the concept of HR 4.0, and
the information obtained from research places humans at the centre of Industry 4.0 alongside technology
and organisation.

Article type: research article
Keywords: HRM; HR 4.0; Industry 4.0; evolution of the HR; HR function
JEL codes: 015, 032, M 12, M15
Received: 12 May 2023 Revised: 12 July 2023 Accepted: 21 July 2023

Suggested citation:
Stuss, M.M. (2023). The concept of HR 4.0: A literature review. International Entrepreneurship Review, 9(3),
109-121. https://doi.org/10.15678/IER.2023.0903.07

INTRODUCTION

Initially, it was believed that it was not clear as to what effects determined the individual tools used
in the HR function or whether success is determined by the overall construction of the human re-
source management (HRM) process in a particular company (Wright et al., 2003). Because of diffi-
culties in formally assessing HR practices, some researchers even questioned whether they contrib-
ute to organizational outcomes or whether organizational success leads to increased investment in
strengthening HR activities (Gerhart, 2005).

Contemporary research confirms that practices related to human resource management processes
impact organizational outcomes (Armstrong, 2002; Becker & Huselid, 2006; Guthrie, 2001; Huselid,
1995; Oleksyn, 2017; Pocztowski, 2007) and that obtaining and maintaining a competitive advantage
depends not only on the quality of human resources but also on having an appropriate human resource
management strategy. The proper alignment of the HR strategy with the company’s strategy is a critical
condition for achieving organizational goals, creating a specific pattern according to which HR decisions
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are made, i.e. a long-term concept for human resources (Armstrong, 2002; Listwan, 2002; Mahoney-
Phillips & Adams, 2009; Muralidhar, 2016; Tabatabaee et al., 2014).

Thus far, researchers have been mainly interested in the subject of e-HRM as part of the issue of
implementing IT tools for personnel functions (Obeidat, 2016; Wirtky et al., 2016). Moreover, in the
analyses of Industry 4.0 (Arruda et al., 2023), few authors wrote about HR (Makieta et al., 2021; Verma
& Venkatesan, 2022). This indicates a significant research gap in the field of HR 4.0.

The main goal of this research process was to identify the degree of interest and take up HR 4.0
issues in scientific research. A systematic review of references to the HR 4.0 concept was used as a
research tool. It will make it possible to analyse the existing body of work to then prepare for future
empirical research by gathering relevant resources of knowledge available on this subject and by var-
ying research directions. The composition of the article includes a systematic literature review con-
ducted in accordance with the research methodology described, the research results obtained and
their limitations. At the end, conclusions and prospects for future research are presented.

LITERATURE REVIEW

Human resource management functions are carried out during the formulation and implementation
of the company’s overall strategy. This situation requires treating human resources from a long-term
perspective, with careful selection of the right staff and emphasis on their development, so that they
can support the implementation of the organization’s strategy.

The evolution of human resource management begins with the human resources department
through the HR business partner and ends with talent management and organizational business
strategy (Figure 1), to evolve towards HR 4.0.
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Figure 1. The evolution of the HR function
Source: own elaboration based on (Ganer et al., 2022; Nugroho, 2017; Stuss, 2021).

In the 1970s and 1980s, the business function responsible for people was called the ‘personnel
department.’ Their role was to hire people, pay them, and ensure they had the necessary benefits. In
this role, the HR department was a well-understood operational function. The primary responsibility
of HR departments was payroll and personnel administration, which is now accomplished by outsourc-
ing routine work and implementing technological solutions (Ulrich et al., 2012). In the 1980s and 1990s,
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organizations realized that the HR function was more important and the concept of ‘HR business part-
ner’ emerged. During this time, organizations recognized that the vice president of human resources
had a much greater role: recruiting the right people, training them, helping with business design and
organizational structures (organizational design), developing ‘total compensation packages’ that in-
cluded benefits, stock options, and bonuses, serving as a focal point of communication for employee
health and wellbeing. The ‘personnel manager’ became the ‘VP of HR’ and had a much more significant
role in executing the business strategy (Stuss, 2021). The HR strategies focused on linking individual
and integrated HR practices to business success through strategic HR. Practices were expanded to in-
clude employee assessment and development to integrate them into the organizational culture and
leadership in implementing the adopted business strategy (Ulrich et al., 2012).

After the year 2000, the next evolutionary changes in the HR function included the full opening of
HR departments to the outside world, combined with the concept of talent management (Stuss, 2021):

— Deliberate use of HR practices to obtain external business conditions and respond to them;

— Extending career aspirations beyond strategy to adapt the HR department’s work to business
contexts and stakeholders;

— HR becomes a strategic positioner who understands business and can shape and position suc-
cess-orientated activities;

— HR becomes a credible activist who gains personal credibility and takes a proactive stance on
business outcomes;

— HR becomes a capability builder who can find the right combination of personal and organiza-
tional development activities;

— efforts are needed to emphasise talent as human capital;

— HR becomes an innovator and integrator of HR activities;

— HR becomes a champion of human resource change that connects the past to the future, which
anticipates and manages individual, initiative, and institutional change;

— HR uses technology to seamlessly process administrative work while also generating information for
more strategic work.

All the foundations necessary to enable the concept of management through efficient and effective
HR functions have four key pillars (Cheese, 2008):

— Harmonized processes and policies — consolidation of processes and policies into consistent formats
and approaches, leading to more consistent people management;

— Integrated HR systems and information — a consolidated database containing the ‘one truth’ for HR
information and integrated systems supporting integrated processes;

— Shared services — consolidation of administrative and transactional activities into a common or
shared service structure with an integral service management measurement structure. This allows
other HR areas, particularly business partners, to focus on their roles and maximize value-added;

— Focus and improved management capabilities — organizing activities in specific areas of the capabil-
ity to provide focus, improve management, and ensure adequate oversight and proper management
of all parts of HR across the organization.

Contemporary research highlights that organizations are slowly becoming cyber-physical sys-
tems (Trotta & Garengo, 2019) (Nteboheng et al., 2021; Trotta & Garengo, 2019) and human re-
source management practices in the context of HR 4.0 are expected to be cyber-based to ensure
organizational competitiveness. It is also expected that intelligent systems in HR processes will be
used more extensively in the future (Shamim et al., 2016).

RESEARCH METHODOLOGY

In management and quality sciences, a literature review is the first stage of research and is particu-
larly important when considering new research initiatives. This is because it uses formal approaches
and systematic methods to locate, select, evaluate, summarize, and report the references collected
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(Denyer & Tranfield, 2009). Exploring research gaps using a systematic literature review provides
important support in presenting efforts to identify challenges facing future research (Amui et al.,
2017; Mariano et al., 2015). A systematic review of references on the concept of HR 4.0 (adopted as
the main goal of this research process) will make it possible to analyse the existing body of work to
then prepare for future empirical research by gathering relevant resources of knowledge available
on this subject, as well as by varying research directions (Denyer & Tranfield, 2006; Kitchenham,
2004). Such a theoretical synthesis of the division of the topic studied into key and ancillary terms
increases methodological discipline and helps to create a credible knowledge base by collecting in-
formation from a range of studies on HR processes.

To minimize potential errors and biases in this study, data extraction methods were used for the
systematic review, which required documentation of all diagnostic stages. Data extraction included
general information such as the title, author or authors, and publication details (Jabbour, 2013).

The searched terms were checked in the Scopus database due to its significance as a subscription-
based online service for indexing scientific citations. Only scientific articles, monographs, chapters from
monographs, and review articles were retained. The following keywords were used: HR 4.0, HRM 4.0,
Digital HR, and e-HRM (Table 1). The adopted research process allowed for the identification and analysis
of the references obtained based on the coding system, leading to the identification of research gaps in
the literature, as well as opportunities and challenges for future studies. In the study based on a system-
atic review of the literature, a data extraction process was used that included individual analyses of the
collected references according to the adopted coding system. All research results from this search were
then narrowed down by applying refinement mechanisms by field to business, management and ac-
counting, economics, econometrics and finance, and social sciences. Furthermore, the search was nar-
rowed down to texts in English, as it was the dominant language in all the literature items.

Table 1. Results of the search process and articles remaining after analysis
According to the SCOPUS database HR 4.0 HRM 4.0 Digital HR e-HRM
All documents 416 161 133 1365

Subject area, including:
Business, Management and Accounting

. . . 116 117 79 1,162
Economics, Econometrics and Finance
Social Sciences.
In English 114 117 75 1151
Content-verified based on abstracts 91 92 63 322

Source: own elaboration.

After collecting the relevant articles, an analysis was conducted to verify whether they all ad-
dressed the topic of the HR function from the perspective of implementing tools specific to the HR
4.0 concept, such as:

cybernetic influences (Trotta & Garengo, 2018),

digitalization of HRM (Doshi et al., 2021; LUMI, 2020),

remote HRM (Dlamini & Ndzinisa, 2020),

— human — machine interface skills (Trotta & Garengo, 2019),

— human — strategic organizational links (Gan & Yusof, 2019),

human — technology interface competencies (Shamim et al., 2016).

RESULTS AND DISCUSSION

Systematic reviews utilize a set of explicit selection criteria to assess the significance of each identified
study (Tranfield et al., 2003). Before meticulous codification, articles were analysed using the VOSviewer
software (version 1.6.19), a tool for constructing and visualizing bibliometric networks. These networks,
made possible through text mining functionality, were used to construct and visualize the co-occurrence
of important terms appearing in the literature, representing a way to identify main research topics and
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future research opportunities. The terms from the abstracts that appeared most frequently in the net-
works were initially used to develop analysis categories, as presented in the figures below. Classification
frameworks were developed using numerical and alphabetical codes to classify the articles.

As can be seen in Figure 2, the concept of HR 4.0 forms a separate cluster directly related to the
concept of Industry 4.0, and only through this path is it shaped by other semantic determinants. This
indicates a lack of detailed analysis of the concept, and thus probably of the entire concept itself.
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Figure 2. Keyword mapping for the concept of HR 4.0: Network for category development
Source: own elaboration based on systematic literature review.

Although the number of references found is almost identical to that of HR 4.0, in the case of the con-
cept of HRM 4.0, more turning points were identified from the keywords. As shown in Figure 3, among
the clusters, there emerged a general concept of human resources, as well as Industry 4.0 and technology.
However, similar to the previous case, these are only symptoms of interest in the issue of HRM 4.0.
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Figure 3. Keyword mapping for the concept of HRM 4.0: Network for category development
Source: own elaboration based on systematic literature review.
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However, the analysis conducted for the concept of digital HR (as shown in Figure 4) highlighted
more keywords related to the studied term: employees, technology sensibility development, HRM,
digitalisation, mergers, and technology transfer.
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Figure 4. Keyword mapping for the term digital HR: Network for category development
Source: own elaboration based on systematic literature review.

However, there is a lack of direct connection with Industry 4.0, which was emphasized in previous
analyses. Therefore, the question should be asked whether this term should be further analysed in the
context of the HR 4.0 concept. Therefore, digital HR is not analysed in the context of Industry 4.0.

In the case of the last concept, e-HRM (Figure 5), it is clear that research has been conducted ex-
tensively in this area. Numerous connections have been identified, but as before, there is no connec-
tion with Industry 4.0. The E-HRM cluster is central alongside human resource management.
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Figure 5. Keyword mapping for the concept of e-HRM: Network for category development
Source: own elaboration based on systematic literature review.
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The following graphs present analyses conducted from the point of view of publication date, au-
thor affiliations, and funding of publications and/or research from research projects.
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Figure 6. Number of published articles selected per year
Source: own elaboration based on systematic literature review.

Figure 6 shows the distribution of research articles from 2013 to 2023(Q1) and indicates that the
number of studies on the analysed issues has been steadily increasing, with a sharp rise after 2019. In
conclusion, human resource issues (indexed by the four analysed keywords) are becoming increasingly
important and research has been accelerated due to the change in the entire business context after
2019 and the outbreak of the Covid-19 pandemic, often requiring the adoption of digital technology in
human resource management. As a result, more and more researchers are focusing on this field and
conducting both theoretical and empirical projects.
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On the other hand, the number of publications based on information on the affiliation of each
article showed (Figure 7) that the dominant group of researchers in the case of all analysed concepts
comes from India. However, scholars from all over the world are paying attention to this topic, as most
articles were written by international research teams.
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Figure 8. Number of published articles selected, by source of funding
Source: own elaboration based on systematic literature review.

In Figure 8, it is clear that the issues described in the collected references were funded from un-
known sources or were not conducted as part of the funded research projects. In the case of the stated
sources of funding, university grants were predominant.

In the second stage of the research, a content analysis was conducted based on the distinctive
tools that are characteristic of the HR 4.0 concept. All articles were analysed to better understand
whether they addressed the identified topics. However, those that were not available for download
were removed from the study. The next step after collecting the relevant articles was the analysis
of the implementation of tools specific to the HR 4.0 concept, which were adopted in the research
methodology. The analysis indicated:

Cybernetic Influences

Challenges facing the HR function in Industry 4.0 include: handling vast amounts of data, adapting to
the rapid pace of change, embracing new business models, and leveraging intelligent services enabled
by digital tools (Schultz, 2021a). Achieving these objectives requires addressing several challenges. To
adopt a particular technology and improve software processes, ethical considerations need to be iden-
tified and carefully considered (Rahanu et al., 2021).

Digitalization of HRM

In the literature reviewed, it was emphasized that the digitalization of HRM will continue to play a
crucial role in building competitiveness. Human resources management processes such as staffing,
compensation, employee relations, and development, driven by information and communication
technologies, will rely heavily on data analytics and metrics. Devices and technological infrastruc-
ture such as the internet, data analytics, robotics, and artificial intelligence are expected to facili-
tate digitalization (Nteboheng et al., 2021).
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Remote HRM

The demand for workspace is driven by employment trends. The nature of work is becoming increasingly
flexible and virtual (Chernyak-Hai & Rabenu, 2018), which may have an impact on future relationships
between HR and employees. Digitization and smart communication technology are factors enabling the
execution of HR tasks remotely (Kdmpf-Dern & Konkol, 2017; Schultz, 2021b). It is essential to provide the
proper balance between office, home office, and third space, along with the appropriate information tech-
nology (IT) tools and behavioural aspects, to make remote work effective (De Bruyne & Gerritse, 2018).

Human-Machine Interface Skills

The changes brought about by Industry 4.0 are happening quickly and human-machine interface solu-
tions are not always obvious, reaching into organizationally, socially, and culturally ambiguous paths.
Qualifications, skills, and appropriate learning frameworks are important issues that support organisa-
tion’s future agenda. The impact of HRM is based on the natural and inseparable relationships between
human issues and the adoption of IT practices and trends (Liboni et al., 2019).

Human: Strategic Organizational Links

Despite automation, digitalization, and the electronic nature of future HRM, it has been observed that
human resources will continue to be of crucial importance in building organizational strategy. In the
future, human resource management practices will have to focus on stronger talent management. The
importance of talent management processes is growing, as evidenced by both the many concerns of
researchers and the talent management programs implemented in business practice (Stuss, 2021). In
the Industry 4.0 era, it is necessary to adapt the education system to the new developmental require-
ments of society. In these new conditions, only the acquired knowledge will contribute to the devel-
opment of Industry 4.0. Depending on the industrial sector, specific skills and tasks of humans may
differ from others due to the diversity of processes. Therefore, human capital will have a significant
role in work and will alter the course of jobs and education (Sima et al., 2020).

Human: Technology Interface Competences

There is an increased need for technology proficiency among HRM operations due to increased virtuality.
In particular, the increased use of technology means that everyone is proficient in information technol-
ogy (IT) to ensure that the required fluidity of network services, connectivity infrastructure, and other
technological accessories is maintained. Technology is also an important element that is expected to im-
pact both the processes and outcomes of the entire HRM system (Nteboheng et al., 2021).

The conducted systematic literature review was based solely on one Scopus publication database. It
is necessary to conduct a broader analysis of the degree of interest in HR 4.0 based on other databases,
such as ProQuest, Emerald, or Web of Science. It is also necessary to analyse sources among Polish-lan-
guage publications, which are mostly not included in the above-mentioned scientific databases. Irrespec-
tive of the indicated organizations, the conducted research confirmed a research gap, namely the grow-
ing interest in the issues of HR 4.0 only since 2018. Therefore, modern building of the personnel function
is a challenge and necessity today not only for scientists but also for management practitioners.

CONCLUSIONS

The information obtained from research places humans at the centre of Industry 4.0 alongside
technology and organization. If the significant variable is human beings, it is clear that investing in
human capital and measuring it on an ongoing basis are essential to have insight into the value of
human capital and its potential. There is a wide cognitive gap for research on the concept of HR
4.0, or perhaps HRM 4.0 would be more appropriate.

Regardless of which keyword is used, it embodies the industry strategy of bridging gaps around
dynamic opportunities to adapt and survive in the 4.0 market by combining real and virtual global
information and IT management expertise (Amui et al., 2017; Liboni et al., 2019). All of these terms
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are used to describe the management and market revolution brought by the reality of Industry 4.0 and
their analysis has the potential to help familiarize researchers and practitioners with the upcoming
changes that Industry 4.0 brings and that are currently being discussed in various fields of knowledge.

With the increasing pace of automation, the required number of employees performing redun-
dant, process-based tasks decreases, both in production and office environments (Dhanpat et al.,
2020; Baldassari & Roux, 2017). Industry 4.0 is supported by technology and production development,
but HR remains a significant factor in changing all of this (EI-Khoury, 2017; Liboni et al., 2019), and the
HR area includes how people relate to each other, how they relate to technology and inventions de-
veloping in the industry, and how they relate to the new concept of Industry 4.0 (DiRomualdo et al.,
2018). It is imperative that organizations adapt their HR practices and plans to Industry 4.0 in areas
such as skills development and workforce employment (Sivathanu & Pillai, 2018). The digital transfor-
mation process that companies must face to be competitive and play a leading role in the markets is
not only a technological issue but also a matter of competencies and skills.

To date, researchers have focused on technological tools supporting human resource management
processes, and thus, most references have been identified with the concept of e-HRM. On the other
hand, if we take the concept of Industry 4.0 as a starting point, then based on its consequences, it will
also be possible in the future to analyse the relationship between the HR function and Industry 5.0.
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