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Abstract

The present research aims to identify significant contributors, recent dynamics,
domains and advocates for future study directions in the arena of integration of Arti-
ficial Intelligence (AI) with Human Resource Management (HRM), in the context of
various functions and practices in organizations. The paper adopted a methodology
comprising of bibliometrics, network and content analysis (CA), on a sample of 344
documents extracted from the Scopus database, to identify extant research on this
theme. Along with the bibliometric analysis, systematic literature review was done
to propose an Artificial Intelligence and Human Resource Management Integration
(AIHRMI) framework. Five clusters were recognized, and CA was conducted on the
documents placed in the group of articles. It was found that vital research concen-
tration in this arena is primarily about Al embeddedness in various HRM functions
such as recruitment, selection, onboarding, training and learning, performance anal-
ysis, talent acquisition, as well as management and retention. The study proposes
an ATHRMI framework developed from various studies considered in the current
research. This model can provide guidance and future directions for several organi-
zations in expansion of use of Al in HRM.
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1 Introduction

Since the nineteenth century, Al has been viewed as an artifact of science literature;
however, most professionals nowadays recognize that implementing smart technol-
ogy dynamically transforms workplaces. There are applications of Al across all
industries and professions, and HRM is no exception. In today’s globalized world,
traditional practices of conducting business are undergoing a paradigm shift. No
longer are individual local companies the opponents in competition, but organiza-
tions have to compete continuously on an international level as new-fangled tech-
nologies are making the world less critical (Erixon 2018). It infers that for an organi-
zation to stay relevant and retain a competitive edge, it is key to accepting the new
innovative technological advancements. As business leaders gear up for a digital
world with swift impetus, Al grounded on "machine learning" technology guaran-
tees to transform the Department of Human Resources at diverse levels (Mitchell
et al. 2013). Some such levels are recruitment, training, management of career, com-
pensation and mobility.

Artificial Intelligence also aids to attract talent with high potential and assess
recommendations as rapidly as possible, investigating the appropriateness of the
description, designation, and forecasting the candidate’s supplementary worth for
the organization, which are the foremost tasks of HR functional area (Kamarud-
din et al. 2019). AI and HRM integration aim to benefit managers in accomplishing
improved inter-generational association.

Even though the concept of Al has been around for a few decades, it came into
the limelight after the 1950s. This was the time when the true prospects of Al tech-
nology were discovered. Al philosophy and technology implementation is also on
the rise in organizations. With the help of Al, machines are able to learn with expe-
rience and accomplish human-like responsibilities. Several Al aids such as intelli-
gent decision systems, fuzzy sets and artificial neural networks are used in several
arenas (Holland 1992). Among them, Al applications in the area of HRM are still
in the investigation phase (Sheila et al. 2018). In the development of HRM, usage of
Al technology can fetch superior fiscal assistance since it reduces repetitive admin-
istrative tasks of HR managers by helping them: i) make decisions, and ii) predict
employee behavior at work (Bersin 2018). Al technology is used mainly in recruit-
ment, training, employee engagement and employee retention, which helps to reduce
cost, save time and complete HR tasks more accurately (McDonald et al. 2017; Pil-
lai and Sivathanu 2020).

Enhancing HRM productivity through AI technology execution has prompted
an imperative inclination in future progress of this operational area. However, in
research on HRM, there is still a deficiency of an inclusive Al execution framework,
combined with detailed scope for HRM to examine its specific application (Nawaz
and Gomes 2019; Van Esch et al. 2019; Zehir et al. 2020). This study focuses on
qualitative investigation and purposes to clarify how Al has been integrated into
HR’s diverse functions and its influence in the focus of organizations and Human
Resources. Therefore, based on different facets of HRM and technological imple-
mentations of Al, this paper offers conceptual Al applications in HRM functions
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to lead organizations to practice this technology, elevating HRM. The suggested
ATHRMI framework imparts theoretical direction and advocates implementation for
the amalgamation of HRM and Al technology. The AIHRMI framework has been
designed after exploring content in this area with systematic literature review (SLR),
bibliometrics and CA.

2 Literature review

This section offers the academic context of Als in various HRM functions and
practices by exploring literature. It includes areas of HRM, recruitment, selec-
tion, onboarding, training-learning, performance analysis, talent acquisition-man-
agement and retention-application of Al in various areas. Over the past years, a
few scholars have completed their work efficaciously on HR analytics (Sivathanu
and Pillai 2019). Researchers preferred to gather numerous studies on this topic
between 1988 and 2020.

Artificial Intelligence is defined as “making a machine behave in ways that
would be called intelligent if a human were so behaving” (McCarthy et al. 1955).
Although AI was defined in 1955, it has gained prominence only recently due
to the technological revolution across the globe. Al is discussed as non-human
intelligence designed to accomplish particular activities and tasks (Dwivedi et al.
2019). Elaine Rich defines, “Artificial Intelligence is the study of how to make
computers do things at which, at the moment, people are better.” (Rich 1983).

HRM comprises a sequence of HR plans and consistent management actions
of enterprises. These activities primarily embrace the devising of corporate HR
strategies, recruitment and selection of employees, training and development,
performance management, employee mobility and employee relationship man-
agement (Noe et al. 2006). Tecuci (2012) remarks that Al is widespread and
multi-disciplinary. This can be utilized not only in computing disciplines but also
in philosophy and linguistics. It can yield several diverse types, such as bots or
software and robots (Tecuci 2012). The title of AI was bestowed in 1956 (Stuart
and Norvig 2016). Salin and Winston (1992) explained that Al is a set of proce-
dures that authorize computers to accomplish tasks that would otherwise neces-
sitate the cognitive skills that human intelligence fetches.

According to Nilsson (2005), machines should perform the maximum of the
work that human intelligence demands, calling for human-level Al In the present
competitive market full of digitization, every business person connects digitally
via internet technology and gets updated on various business concerns. With the
growing demand to include HR managers in tactical decisions, companies have
recognized the significance of using new technology in supporting HR systems
for various functions. There are several areas where Al can be executed and can
occupy its place in various diverse forms. For example, it can be a robot, machine
or computer program (Tecuci 2012). Some of the technological fields where Al
has been extended to are robotics, natural language processing (NLP), expert sys-
tems and automated reasoning (Ved et al. 2016). In the subsequent parts of this
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paper, authors systematically discuss the literature of Al integration with various
HRM functions as part of HR planning.

Recruitment is the first and foremost part of HRM functions in HR planning.
Due to the significance HR has in any organization, the recruitment process of
attaining resources is vital for its accomplishment (Kok and Uhlaner 2001).
Before implementation of Al, recruitment process used to be lengthy; it took a
considerable amount of time and paperwork. Gradually, a common practice has
been to replace it with online recruitment (O’Donovan 2019). Studies are gen-
erally keeping pace with how this process can be upgraded with technological
support (Galanaki et al. 2019). Currently, a lot of attention is focussed on fur-
ther technical developments to serve recruiters. The procedure is becoming more
automatic as human involvement is reduced (Bondarouk and Brewster 2016). In
an article, Baxter (2018) tries to foresee the tendencies to take over the recruit-
ment process. He advocates analytics to take away some of the estimations, but
he, too, suggests Al as a device that can be applied when interview is conducted
(Baxter 2018). Still, it remains challenging to recruit the most competent and
best employees in the market due to extensive competition in the job market
(O’Donovan 2019).

Upadhyay and Khandelwal (2018) present Al-driven recruitment assistant chat-
bots that permit candidates to be connected personally and receive information via
text messages or a dialogue box. Several computer-aided tools assist in matching
aspirants to a job, which help to reduce recruiters’ workload. Such methods include
software that uses learning-based techniques and algorithms to resume and imple-
ment the matching process (Montuschi et al. 2013).

Another remarkable facet of Al-based classifications is the possibility of col-
lecting information about candidates’ personality characteristics, which are highly
critical in filling job vacancies. These attributes are frequently observed during work
interviews; however, initial data can be gathered via searching websites. Interviews
related to employment, supplemented by a video interview, are becoming a popu-
lar way for companies to recruit. HireVue has developed video interview applica-
tions that employ AI. Al is skilled in reading and evaluating applicant’s body lan-
guage, facial expressions, or tone of voice. Hilton’s global hotel chain recognized
several advantages in conducting video interviews; the most outstanding implication
observed was reduction in the time taken for recruitment. Earlier, it took 42 days for
the Hilton hotel recruitment process, but now it takes only five days due to the use of
Al-based video interviews (HireVue 2017; Suen et al. 2020).

Further, after selecting or positioning candidates, Al also plays a role in onboard-
ing new starters. It is especially important for providing details to new employees
relating to their working lives. It offers a centralized point for accessing the type of
information that each new starter needs, reducing uncertainty and making the staff
less likely to feel exhausted (Randstad 2020).

While embarking on a development phase, both internal and external impacts
keep employees pushing forward. Using a diverse range of Al technologies helps
companies form a learning culture within the organization that can be comprehen-
sive, avoiding the usual model of teaching design rooted in the model’s ability for
conventional gap analysis. In the present situation, enterprise training can identify
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the workforce who are required to learn in a particular situation, from the massive
knowledge base through big data analysis. This can further help form an individual-
ized member curriculum, thoroughly measure and identify personnel level through
new technologies, and constructively encourage customized courses.

After training and learning, a performance assessment model can be incorporated
into the program by gathering and reviewing information relating to employees’ job
performance. Some experimental evaluation techniques, such as 360-degree perfor-
mance appraisal approaches, can be used more efficiently and progressively using
the intelligent decision support system (IDSS) (Otley 1999; Gées and De Oliveira
2020). Such forms of assessment are developed and inserted into the decision sup-
port system to measure outcomes of the evaluation of employees more effectively.

During the hiring process, measures such as information tests, cognitive tests,
personality tests, reference checks, structured/unstructured interviews, work sam-
ples. Such functions can be applied with sophistication and in time, knowing that
who can perform best in the appropriate job position (Mahmoud et al. 2019). Deci-
sion-makers can evaluate an indicator’s relevance using Al and point out flaws of
ineffective standards. They can also articulate and enforce new pragmatic indicators
and recommend improvement plans.

Besides, Al is used to understand workers’ emotions by analyzing their experi-
ences in organizational environments such as intranet, email etc. Employee’s Voice
(VoE) has the ability to infer a person’s interests, opinions and well-being. Al-led
virtual supporters in text and voice can also help HR practitioners give better attri-
tion forecasts, improve accessibility and other workplace-related outcomes.

The earlier-discussed HRM function of performance appraisal will further help
managers in talent acquisition. The application of Al for talent acquisition in com-
panies help to achieve numerous outcomes such as advanced ability to recognize
aspirants with: (i) the required abilities, (ii) employ less time scrutinizing resumes,
(iii) fill open positions faster, (iv) improve candidate understanding, (v) lessen unde-
sirable hires, (vi) classify superlative internal entrants, and (vii) intensify assortment
of new employees (Oracle 2019). Successful implementation of talent acquisition
can be verified with the help of attrition. Although turnover, at a steady pace, may
be attractive as it may allow the firm to: (i) inject young faces, (ii) lessen employee
costs and reconstruct culture, and (iii) it becomes a severe issue beyond a point
because it depletes the company’s cream i.e., talented and experienced employees of
the organization. In a competitive employment market system, organizations cannot
handle high attrition, especially with regards to their best talent.

“The key to [the] effective use of Al for retention is combining big data and
machine learning with the human touch. Any company that decides to use Al
to retain better talent and develop its workforce should ensure they have an
HR team that understands the balance between relying on technology and the
inherent nuances of working with people. New applications of artificial intel-
ligence (AI) in HR may hold the key to reducing employee turnover for good.”
(Beg 2019)

Mallick (2019), in an exclusive interview with Sanja Licina, PhD in “How
Al identifies to fight risk and helps retain high-value employees, Future of
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Organisations at Globant, explained the role of Al in retaining employees. Licina
explains that Al is applied to combine and categorize member exchanges and
engagements via a common stage, offering executives an understanding of changing
aspects of the organization. Licina also discussed that by specialist care and employ-
ees’ daily connections with their peers, organizations could influence Al to classify
these occurrences and evaluate patterns to regulate staff dedication.

All the above discussed arenas are further connected to the automation of HRM
functions.AI in HR saves time by automating tedious, low-value-add activities,
allowing HR to concentrate more on strategic, value-added tasks such as mentoring
and continuous feedback. Time-consuming tasks such as scanning resumes, schedul-
ing interviews and selecting a candidate, can be done quickly and efficiently with the
assistance of Al-driven HR solutions. By reducing the administrative burden, HR
employees can tackle more purposeful and challenging tasks, increasing their level
of motivation and engagement. Automation reduces the risk of human error and
ensures that employee data is adequately safeguarded (StarMeUp 2018). Thus, this
section has included an extensive discussion on all previous research in this area.
The intensive literature study has helped draw Fig. 1, which provides information
regarding Al techniques and the evolution of HRM functions over the past couple of
decades.

Figure 1 also depicts that Al and HRM have been widely discussed areas in
recent years. It can be concluded from studies discussed earlier that research-
ers have concentrated on some specific functions of HRM for integration with AL
However, significantly fewer studies are available, focussing on the framework of
HRM functions, Al, and other related technologies (Duchessi et al. 1993; Liang and
Liu 2018; Jia et al. 2018). In their study, Duchessi et al. (1993) discussed a simple
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Fig. 1 Topic trend over the period (Source: Authors)
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framework dealing with the interaction of various variables like AI, management
and organizations.

Liang and Liu (2018) reviewed academic literature associated with the “Big
Data” and “Business Intelligence” (BI) model, and Jia et al. (2018) proposed a
conceptual Al framework for HRM, based on the six dimensions of HRM and sta-
tus quo of Al technologies. Therefore, based on future directions as proposed by
these aforesaid studies discussing previous Al and HRM function-based concepts,
the researchers aimed to develop a comprehensive framework to overcome from the
limitations of these studies.

After viewing gaps in the earlier-discussed contexts, researchers-initiated discus-
sion on various concerns such as bibliometric, SLR, CA, integrated Al and HRM
models, for the current study.

2.1 Rationale for the study

Human Resources has been undergoing a primary revolution with AI’s assistance,
which has been gradually impacting several HR operations. These functions, com-
pletely carried out by humans earlier, are restructured with the help of a computer-
generated assistant. HR functions such as performance appraisal, learning and devel-
opment, and talent acquisition are a few of the areas where Al has been introduced.

While investigating studies related to AI and HRM trend analysis, only one paper
was found briefing a survey on such integration, its related literature, and directions
for future fact-finding. Berhil et al. (2020), in their research, primarily summarized
Al in the service of HRM, from sizeable national and international literature. The
present study focuses on the integration of Al in various HRM functions. Unlike
prior analysis, the research methodology used in this study is an amalgamation of
bibliometrics, network analysis (NA), and SLR. Which enabled recognition of the
intellectual structure and compilation of a comprehensive summary of the study
area. Moreover, there are several other substantial variances among our analysis and
Berhil et al. (2020), as shown in Table 1.

Table 1 offered an improved relative consideration of the similarity and variances
between the present research work and Berhil et al. (2020). So, to overcome the dif-
ferences found in the mentioned study, the following objectives were addressed for
Al and HRM:

1. To study the intellectual structure of research in this field;
2. To study the common theme of research widely embraced by researchers.

In response to the issues specified earlier, researchers have used the bibliomet-
rics approach. It is the complete appropriate process for reviewing the theoretical
formation of an investigation arena (Castriotta et al. 2019; Block and Fisch 2020).
Therefore, the current study presents the method and various subparts of descriptive
analysis (Fig. 2). It also comprises the CA followed by KA.
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3 Methodology

For studying the literature on AI and HRM in the context of various organiza-
tions, bibliometric analysis has been applied with the assistance of tools like
citation, co-citation count (CoC), keyword, and co-authorship (Xu et al. 2018;
Cisneros et al. 2018). Co-citation is defined as the frequency with which two
documents are cited together by other documents (Small 1973). The more co-
citations two documents receive, the higher their co-citation strength, and the
more likely they are semantically related. In the KA, by counting the appearance
frequency of keywords, hotspots of disciplines can be analyzed (Huai and Chai
2016). Co-authorship is a common practice in the field; hence, multiple-author
papers were chosen as an indicator of collaborative activity within a field (New-
man 2001, 2004; Melin and Persson 1996; Katz and Martin 1997; Wagner and
Leydesdorff 2005).

The idea is that co-authorship is one of the most tangible and well-documented
forms of scientific collaboration and the output of these interactions creates a
“co-authorship network” (Newman 2001; Gldnzel and Schubert 2004). Thus, a
combination of CoC (semantic relationship of documents), KA (hot disciplines),
and co-authorship analysis (collaborations within a field), helps to know the most
prevalent areas in this field. Thus, the current study is NA, along with an amalga-
mation of SLR (Fisch and Block 2018), bibliometric, and CA. This paper uses the
Biblioshiny application, developed on the R language and VOSviewer. Research-
ers used this application because it provides a web interface, secure data import-
ing, conversion, gathering, and filtering data from collection frames like Scopus.

In contrast to the trial-and-error method, the aim of an SLR is to thoroughly
pursue and discover studies to complete an analytical assessment of literature to
find potential research gaps (Tranfield et al. 2003). For a wide-ranging system-
atic review of literature, three foremost steps were measured: (i) data collection,

Level 1 Scopus
Database Search P
Level 2

Extracted 1427
documents

Refinement by category
relevance, and abstract

l 1034 Articles
excluded
| Level3 392 found
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because of book chapter
and software filtered 25
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}
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Language Refinement

% 359 articles left

15 Articles
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344 Articles for
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Fig. 3 Procedure of delineating articles (Source: Authors)
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which consists of data loading and converting, (ii) analysis including descrip-
tive and network matrix creation (bibliographic coupling, co-citation, collabora-
tion, and co-occurrence analysis), and (iii) visualization provides mapping of the
results. Relevant papers cited throughout SLR were taken to accomplish biblio-
metric and content summaries. The bibliometric analysis used a well-defined pro-
tocol, which begins by defining a topic of intellectual interest and then follows
three sequential steps to provide directions for advancing research on the topic in
future (Fig. 3). For an improved consideration, the procedure used in this study’s
systematic structure is shown in Fig. 2.

3.1 Defining the appropriate terms for search

The theme of Al and HRM has been discussed in the current paper with various
transformative functions of HRM in integration with Al. To ensure that this keyword
includes all the terms, researchers searched a string with its related keywords. The final
search string for document search included TITLE-ABS-KEY (“Human resource man-
agement” OR “HRM” and “Artificial Intelligence” OR “AI”). Earlier literature analyses
in the same area was deliberated to categorize related keywords exploration. The search
strings were validated by their ability to detect several known primary studies.

A prior search was conducted using a set of broad search terms, and many relevant
publications were identified. The list of publications identified by Legris et al. (2003)
was used to validate the search string before undertaking the review.

3.2 Refinement of search results

Early probe was tracked on the Scopus database on 27 May 2020, with the established
search string. After going through the entire subject on the databases mentioned ear-
lier, researchers first located 1,427 documents. The final specified quantitative figure of
344 documents results from the amalgamation of elimination and insertion principles.
Hereafter, researchers followed four steps to classify the most appropriate papers for
the concluding assessment (Fig. 3). Document types for the current study include arti-
cles, documents in the press, conference papers and review articles.

From 344 documents, researchers identified papers related to business management
and accounting, economics, computer science, engineering, social sciences and several
other significant areas. Documents emerging from the search keywords were checked
with the help of abstract reading to make the study more extensive. Next, articles that
were not relevant to the current arena were omitted. Further, documents other than in
the English language were also excluded from the study. Finally, 344 documents were
found suitable to proceed with the analysis.

3.3 Initial data statistics
As seen in Fig. 2, 344 articles supported continuing publication inclination on this

theme. The evaluation was done considering publication based on the year, region,
country, journal and institution.
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4 The trend of publication (yearly basis)

Figure 4 indicates the year-wise distribution of research publications during the
period under study. The maximum number of publications increased during 2018
and doubled in 2019, i.e., 45 and 95 respectively. The rising inclination to include
Al in various HRM functions is the outcome of digital transformation technolo-
gies, bringing new challenges to HRM and helping employees and organizations
to adapt to changes. Moreover, Al-powered technology is proving itself to be an
effective solution to address HR pain points. It has already begun to generate
results. As more and more solutions emerge, it is clear that digital HR practices
are a reality that will continue to evolve and spread.

5 Most productive journals

The list of ten most productive journals contributing at least two articles in this
area is given in Table 2. It can be seen from Table 2 that Advances in Intelli-
gent Systems and Computing contributed maximum articles i.e., 21 with Journal
Impact Factor (JIF) 0.57, published from Springer Science and Business Media,
followed by Communications in Computer and Information Science with six arti-
cles having JIF 0.49, published from Springer Verlag.

5.1 Bibliometric analysis

This method is commonly applied to information and library science etc., but
has current validity in social-science research. It utilizes publication databases
to construct operational metaphors of logical arenas through bibliography data
(Zupic and Cater 2015). Based on association indicators, it is typically divided
into two forms. The first part concentrates on facts concerning the measure of the
impact factor; the second recognizes the interconnected relatives amongst several
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Fig.4 Yearly publication of articles published on Al and HRM (Source: Authors)
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study areas as well as among scholars. Both actions affect the comprehensive
evaluation of the content of investigation and its advancement (Ramos Rodriguez
and Ruiz Navarro 2004). Citation and CoC analysis are the most used extensive
methods to gain such outcomes.

5.2 Affiliation analysis

This section discusses the top ten institutions that produced the highest research
outputs on Al and HRM during the period under study. These institutions together
contributed 114 articles. The Federal University, IBM India Research Laboratory
and the National University of Defence Technology have contributed the same
number of articles, i.e., nine, followed by Universiti Teknologi Mara, the Uni-
versity of Milan-Bicocca and Vilnius Gediminas Technical University, with eight
articles each. On the other hand, four affiliations, namely, Daffodil International
University, Northwest University, Saarland University and Universitas Prima
Indonesia, contributed the same number of articles, i.e., seven documents.

Research on Al and HRM contributions of the top ten countries during the
study have shown that India, with a share of 125 articles, is in the third posi-
tion in research output after China and the US, 147 and 145 respectively. The
next most contributing countries are Italy (45), UK (31), Germany (29), Australia
(27), Spain (27), Malaysia (24), and Brazil (22). It was also disclosed that China,
the US, and India have the maximum partnership strength with other countries.

Further, it has also been found from analysis of the most influential regions,
extracted with the help of bibliometric analysis, that the current alluring trends of
Al are attracting all industries across different countries. Developed, developing,
and under-developed countries are all focusing on Al adoption for better futur-
istic opportunities and development. While Al technology is flourishing world-
wide, some major Al powers are working hard to win the race. In the list of top
ten countries leading the AI rush across the globe, China has always displayed
significantly high ambitions for becoming the Al “superpower of the world.” In
the light of this goal, the State Council of the People’s Republic of China has
announced plans to become a $150 billion Al global leader by 2030 (Srivastava
2019).

The goal is not vague but looks achievable as China is already a global leader
in Al research. Moreover, the country has published several research papers on
deep learning, comparatively more than other leading countries. The biggest aid-
ing factor is its population using the internet (approximately 750 million people),
generating a huge digital data supply for processing. The US gives tough com-
petition to China in terms of becoming an Al superpower. With the well-estab-
lished technical culture in the US, the country has benefited with $10 billion in
the channelling of venture capital in the area of Al.
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5.3 Author impact analysis

The list of ten top authors who are the highest contributors to research output on
Al and HRM, and the complete publication of these top productive authors dur-
ing the period under study, are listed in “Appendix”. Out of the ten authors, five
are from China, one is from the Russian Federation, three from Malaysia, and one
from Germany.

Researchers formerly observed significant contributors who combined in more
than one document to identify the shared aims of authors’ partnerships. It is the
most prescribed technique of academic interrelation in systematic research (Cis-
neros et al. 2018; Acedo et al. 2006). This study was also completed through the
assistance of Biblioshiny. It is found that there are many well-built co-author
associations like Liu J and Wang T, who have four publications in association
with one another (“Appendix”).

5.4 Journal impact analysis

Researchers’ studies journal’s impact in two parts. They studied total citations of the
papers of the leading journals in this area and adopted the Academic Journal Guide
(AJG) rating. Total number of documents published is an assessment of the jour-
nal’s effectiveness; however, citation count is an assessment of the journal’s impact
(Svensson 2010). Consequently, to examine the top significant journals, research-
ers considered total citation of the articles of the top ten journals in this study area
(“Appendix”). It is seen that journals that attained a leading figure for publication
also have a higher frequency of citations. But it was proved wrong for Advances
in Intelligent Systems and Computing, which has total citations (11) with 21 docu-
ments. Moreover, Expert Systems with Applications has 132 citations with only five
articles.

5.5 Journal quality analysis

The top ten journals preferred for publications on Al and HRM, which have AJG
2018 ratings, are discussed in this section. The AJG 2018 rating was considered to
assess the quality of journals. Four journals with three AJG 2018 ratings each were
Expert Systems with Applications, Computers in Human Behaviour, Procedia Com-
puter Science, and Boletin Tecnico/Technical Bulletin, followed by the International
Journal of Scientific and Technology Research having two AJG 2018 ratings.

5.6 Citation analysis

Citation analysis was performed through analysis of citation, centrality, closeness
and page rank analysis. Citation reflects an association between the cited and cit-
ing articles. It reports the number of times other publications cite a given article
to determine the influence on the scientific community and the effect of the article
(Ding and Cronin 2011).
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5.7 Co-citation analysis

Co-citation analysis is undertaken when two writers or sources are seen in conjunc-
tion with the reference list of a sole publication (Tunger and Eulerich 2018). Thus,
the CoC examination is a device to estimate the relative comparison of numerous
publications accompanying a related subject, model, procedure or experimental
discipline (Small 1980; Gmiir 2003).0On evaluating CoC using VOS viewer, the
researchers analyzed 32 pairs of authors, who are co-cited with each other at least
three times. Table 3 discloses that Huselid (1995) has the highest count of CoC,
with co-authors; Aral et al. (2012); Becker and Gerhart (1996); Stone et al. (2015);
Angrave et al. (2016); and Marler and Boudreau (2017).

5.8 Co-citation networking and clustering evolution analysis

This analysis helps to distinguish the IS of the paper. The researchers considered
clusters from the CoC network and supported a CA to differentiate the IS of the
theme “Al and HRM.” To design a CoC network, researchers typically began by
choosing a set of cited papers and then computing all the co-citations between each
document pair (Small 2009).

A co-citation network is consequently a completed set of edges and nodes; nodes
characterize the stated papers, while edges represent the associations that depict co-
occurrence of nodes (Leydesdorff 2015). In the present paper, CoC analysis has been
accomplished with the help of Biblioshiny. Applying Biblioshiny to structure clus-
ters enhances recognising the source on which the software configures groupings.

Table 3 Article coupling with maximum CoC (Source: Authors)

Sr. No Paper Count of co-
citations (Local and
Global)

Huselid (1995)

Mehrabad and Brojeny, M.F. (2007)
Breiman, L., Random Forests (2001)
Haines and Petit (1997)

Chien and Chen (2008)

Aral et al. (2012)

Becker and Gerhart (1996)

Stone et al. (2015)

Ball, K.S. (2001)

Hendrickson, A.R. (2003)

Angrave et al. (2016)

Marler and Boudreau (2017)

Ajit, P. (2016)
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The default procedure of cluster emergence with this software is the algo-
rithm of Louvain. The Louvain method of community detection was proposed by
authors from Louvain University in 2008 and aimed to draw communities from
an extensive network. It works on determining the optimal number of partitions
which maximizes the Modularity Index (Blondel et al. 2008). Modularity can
be explained as a value between—1 and+ 1 that computes the density of links
(edges) inside groups compared with connections among groups. With the CoC
connections of the 344-representative set, Biblioshiny software evolved six clus-
ters by applying this process. Popularity and prestige are two different measure-
ments of the impact of a paper. A seminal paper (citation measure) might not be
a highly prestigious paper (PageRank measure). Prestige is an important measure
of impact (Ding et al. 2009). PageRank can measure both popularity and prestige
of a paper (Brin and Page 1998).

In the present study, for more validation of results, clustering of famous papers
has been finalized based on the Btw (Between) centrality (a metric used for meas-
uring the number of shortest paths that passes through the target node), closeness
(measures average farness to all other nodes) and PageRank (structural relation-
ships between nodes). All three bases have been taken for the study because it
leads to more authentication. Consequently, the researchers have acknowledged
the first five papers from each group with the support of their earlier-discussed
metrics to confirm extremely vital documents in cluster evaluation.

Table 3 depicts the top 25 articles in the five clusters. Researchers have pre-
ferred to demonstrate the CoC network of five top papers within an individual
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Fig.5 Co-citation network of lead papers (Source: Authors)
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cluster in place of whole documents for superior considerate and systematic
productivity. In Fig. 5, nodes characterize the co-cited articles and edges (lines)
among the nodes embody solidity within documents. Nodes associated with a
similar cluster carry similar colour.

6 Clusters for content analysis

The thrust of this part is to determine the beginning and growth of all research
sub-themes in arenas such as Al, its various related technologies, and integration
with different functions of HRM in organizations. Researchers have piloted con-
tent evaluation for all the five clusters obtained from CoC analysis to categorise the
knowledgeable research structure on Al and HRM. Table 4 gives details of all these
clusters.

6.1 Cluster I: human resource analytics effectiveness

This cluster started evolving in 1996. Current elements of the cluster discussed vari-
ous areas of HR analytics such as its effectiveness, potentialities, transformative role
and related benefits. For structural effect, Marler and Boudreau (2017) discussed
three moderators (right knowledge and skills, supportive stakeholders and IT-ena-
bled HR analytics). Further, the researchers also mentioned that HR analytics effec-
tiveness could be proved by concentrating on formal HR procedures such as staffing,
performance management, talent, training and development, instead of endeavour-
ing to research implementation and effect around the scope of HRM practices. Aral
et al. (2012) tested for three-way variables, i.e., information technology (IT), HR
analytics and performance pay practices efficacy.

The study revealed that such three-way counterparts produce excessively greater
benefits than pairwise relationships. Bassi (2011) established in their study that
an additional side-benefit of HR analytics would assist in finding where initiative,
resources and finances do not generate their intended impacts and the workflow
while increasing HR performance. Angrave et al. (2016) discussed the transforma-
tive role of HR as analytics. They highlighted that the HR world is abuzz discuss-
ing big data and the revolutionary potential of HR analytics. Experts have summa-
rized that HR analytics must remain proficient in ensuring its future as a strategic
management tool while improving organizational efficiency (Pillai and Sivathanu
2021). This cluster mainly focuses on the HR analytics significance in HRM. Hence,
it will benefit if the discussion on Human Resource Information Systems (HRIS) is
included in this content. The next cluster discusses various themes related to HRIS
to overcome the limitation of this cluster.

6.2 Cluster II: human resource information systems

This cluster has developed consistently since 1985 with the central theme of the
HRIS. Desanctis (1986) has discussed that organizations are always profoundly
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concerned in offering resources for enriching the management of HRIS. However,
to accomplish "success", all issues concerning the development and operation of this
system should be resolved; moreover, views of personnel management, management
information system (MIS), and top management should be coordinated. It has been
further discussed by Hannon et al. (1996) that a balance between global integration
and local responsiveness should be made by maintaining operational issues and stra-
tegic considerations, to strike for the overall effectiveness of an organization in the
context of HRIS.

Haines and Petit (1997), in conjunction with the researchers’ earlier findings,
revealed that the HRIS model is a critical requirement for any organization and
forms the basis for planning, designing and implementing successful systems.

6.3 Cluster Ill: human resource functions

It is the most significant cluster as the available documents discussed various HRM
functions and their inclusion in varied Al techniques. Mehrabad and Brojeny (2007)
concluded that the use of intelligent and structured approaches in an organization’s
HRM and personnel processes has a significant impact on organizational evolution.

They further elaborated on some of the most imperative personnel operations
of the company, which can use the expert system: decision-making regarding the
best applicant for a job with reference to organizational characteristics, job rota-
tion system and training terms. They have also explained decision-making about the
employee’s place of work with respect to psychological conditions and organiza-
tional environment, job description, calculation and determination of salary param-
eters of working staff, and building an image of the working environment and future
of their profession. Chien and Chen (2008) study focused on bridging the gap in HR
by establishing a decision tree resulting from a data mining system and associated
rules to engender suitable staff selection rules.

Results provided decision rules concerning employee data with the performance
of work and retention. Quinn et al. (2002) explained that numerous quantitative
techniques, such as logistic regression and a neural network, assisted human ser-
vice managers in foreseeing employee retention and help them develop a turnover
model. Fan et al. (2012) elaborated on the use of cluster evolution for data mining
and machine learning, to forecast patterns in employee turnover rates in technology,
including hybrid artificial neural networks and the self-organizing map clustering
study. Lawler and Elliot (1996) explained that expert systems help achieve perfor-
mance and psychological outcomes for an organization. Thus, it has been concluded
from this cluster discussion that various Al technologies have a significant impact
on HRM functions.

6.4 Cluster IV: big data
The current cluster discusses big data. In their study, Lavalle et al. (2011) discussed

how intelligent organizations employ analytics to convert information into under-
standing and act. Organizations believe that analytics offers value. They prioritize
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improving information, analytics, the pressure to adopt advanced information, ana-
lytics approaches, and innovating to achieve competitive differentiation. Chen et al.
(2012) discussed big data’s impact on BI and analytics, and offered a structure that
described BI evolution, applications and growing research areas. Dubey et al. (2019)
examined when and how establishments build big data analytics ability to advance
supply chain agility and acquire competitive benefits. Frisk and Bannister (2017)
discussed about growing digital technologies continuing to employ innovative ways
to accumulate and explore information.

Some academics have concluded that skilful usage of data analytics and big data
can help completely recover organization’s productivity. Managers are required to
change their decision-making philosophy and upsurge the degree of association to
accomplish such enhancements. Mcafee et al. (2012) elaborated on big data as the
uprising of management and said, “You can’t manage what you don’t measure.”
There is much wisdom in this saying, highlighting why the current explosion of dig-
ital information is so imperative. Simply put, because of big data, supervisors can
measure, and hereafter identify their businesses completely, and directly interpret
that knowledge for enhanced decision-making and performance.

6.5 Cluster V: artificial intelligence application in human resource functions

Cluster V discussed the various selection techniques used with the integration of
Al and HRM. In their study, Lievens and Sackett (2006) examined situational judg-
ment tests (SJTs), which are video-based and have sophisticated analytical sound
compared to written SJTs. Kluemper and Rosen (2009) explained the use of social
networking websites (SNWs) such as MySpace and Facebook, which has become
prevalent, mainly with today’s new personnel. The research also particularized
that managers, conscious of this situation, have initiated the practice of evaluating
individual data existing on SNWs to make employment choices. Kluemper et al.,
(2012) focused on SNWs and the less time-consuming nature of personality screen-
ing through SNWs. Normally, the profile valuation in social networking took 5 to
10 min; moreover, it did not involve the respondent’s presence. The study discussed
the negative impact of this method, mentioning that the candidate’s data used in the
appointment decision could be challenging and thus weaken the probable advan-
tages of SNW evaluation.

Chamorro-Premuzic et al. (2016) suggested using in-house data as another source
of talent acquisition information. It is a digital world, and much work is now docu-
mented electronically and transferred across the internet. Anderson (2003) presented
a narrative analysis of candidate and hiring manager study responses to emerging
technology such as telephone and video-based interviews, and behavioral deci-
sion testing for employee selection. Another section of this report discusses unre-
solved problems surrounding recruiter acceptance of modern employee selection
technologies.

Further, results for the most influential authors in the field, co-cited documents,
etc., also help researchers for a better understanding of Al in HRM, as presented in
Table 4. Papers of various authors discussed the concepts related to Al and HRM
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integration. Strohmeier and Piazza (2015) research offered an exploration of the
general potential of Al techniques (neural networks, genetic algorithms, text min-
ing, interactive voice response etc.) in HRM (turnover prediction, staff rostering, HR
sentiment analysis etc.).

Jantan et al. (2008) have discussed in their paper that HR decisions are subject to
limitations. An Intelligent Decision Support System (IDSS) is developed to assist
decision-makers in high-level decision-making phases by integrating human knowl-
edge with modelling tools. The paper by Liu et al. (2019a, b, c) attempts to put for-
ward ideas on a data-driven solution for the promotion issue in HRM. It focuses on
the influence of the position of an organization. They further adopt the data-driven
methods of data analytics to explore employee growth based on interpersonal envi-
ronment factors, providing insights into employee growth by carrying out quantita-
tive analysis, and designing exact prediction models. Liu et al. (2018) studied tech-
nologies such as data mining and machine learning, to explore employee turnover
more thoroughly and efficiently. Wang and Wang (2017) explored a knowledge-
based HR system that includes expert knowledge system, Al technology, neural net-
work, knowledge management, and pattern recognition technology and theory.

Wang (2008) analyzed employee turnover risk factors that would threaten enter-
prise production and operation activities, and then proposed a decision support
system of employee turnover risk management, realized by message processing
mechanism, software combination technology and system integration, and set up the
corresponding management strategies to manage the risk effectively. Prentice et al.
(2020) have integrated the two concepts of emotional factors and Al, and their influ-
ence on employee retention and performance, with a focus on service employees in
the hotel industry.

Their research also discussed that employee performance is operationalized
into internal and external dimensions that capture employees’ task efficiency over
internal and external service encounters with co-workers and customers. Further,
El-Rayes et al. (2020) paper centered around employee attrition using tree-based
models. Yu et al. (2019) talked about multi-agent reinforcement learning and mobile
sensing robots. Vinichenko et al. (2019) discussed Al in the talent management
system.

Vinichenko et al. (2020) analyzed the positive and negative impact of Al on the
behavior of people in the labor market, by assessing the effectiveness of human
potential use, human learning and competitiveness, increase (decrease) in unem-
ployment, social inequality, impact on the human psyche and its safety. Thus, it can
be concluded from the earlier discussion that most studies of influential authors in
this area help to develop a conceptual framework for future research.

7 Analysis of author keyword
This part helped in studying the subject-related flow of knowledge through evalu-
ation of an author’s keyword. Strozzi et al. (2017) explained that it encompasses

a measure of outstanding document content or the paper’s relative content. Conse-
quently, researchers have also executed this analysis to view the study movement in
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Al and diverse HRM functions in the organization. Researchers first extricated these
keywords from a set of 344 related papers; then, the same network was built with
the help of VOSviewer. To produce systematic results, researchers set a limit of five
least co-occurrence of keywords. Finally, researchers obtained 963 keywords and
extracted the top 30 keywords. It was found that Al is the maximum co-occurring
keyword, with a frequency of 55.

The network in Fig. 6 shows Al as the most significant node. The keywords con-
nected to a homogeneous group are displayed in a similar colour. It can be seen that
the keyword Al is portrayed in several ways, such as Al, big data and HR, and these
keywords exist in nearly all the sets. The words HRM, fuzzy logic, people analytics,
HR analytics, and management co-exist in the same cluster. It suggests that research
on Al and HRM has been done on multiple aspects (Fig. 6). This analysis proved
that machine learning, big data, talent management, employee attrition and decision
support system are the most studied topics in the context of AI and HRM (Fig. 7).

It can also be concluded from Fig. 1, which shows the topic trend over the period,
that the most highly discussed topics are AI and HRM. Further, Fig. 8 also shows
the trend of most-studied topics for the last four years.
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Fig.6 Author keyword network (Source: Authors)

@ Springer



Artificial intelligence and HRM: identifying future research...

479

Artificial Intelligence Human Inft ion Machine Learning

Management Management
Intelligent Agents Personnel Leamning Systems Big Data
Information Systems Knowledge Management  Data Mining

Information Use

Resource Management Natural Resources  Forecasting

Management Deep Learning
Knowledge Based Systems Intelligent Systems Employment Data Analytics

Robots
Semantics

Cognitive Systems

Fig.7 Evolution of top keywords in “Al and HRM” publications (Source: Authors)
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Fig. 8 Framework for Al and HRM integration (Source: Authors)

8 Gaps identified in the current literature study

Through this comprehensive evaluation of literature, researchers have established
that there has been a constant improvement in the structure of articles. There are
substantial gaps in the study hampering the progress of the theme. The two clus-
ters mainly discussed the context of HR functions and Al. Consequently, researchers
recommend three courses of action for a study on Al and HRM in organizations:

1. Less research work for more significant HRM functions in the context of Al and

HRM such as cross-cultural management, industrial relation and compensation
management All research discussed in the current paper throws light on some of

@ Springer



480 N. Kaushal et al.

the major functions of HRM. AI technologies impact some functions: recruit-
ment, selection, onboarding, training and learning, performance analysis, talent
acquisition, management, retention, etc. Researchers have discussed less some
other significant HRM functions such as cross-cultural management, industrial
relations and compensation management. Researchers also highlight the impor-
tance of the topic of cross-cultural management. Wu et al. (2012) proposed an
Al-based model (CIDSS) that enables companies and individuals to make intel-
ligent decisions in culturally diversified organizational activities, and resolves
the intercultural problems encountered in a variety of authentic cross-cultural
circumstances. Further, it has also been viewed that in an extensive search for
articles on Al and HRM, fewer results are shown for the functions compensation
management and industrial relation.

2. Lack of cross-sector and country collaboration of Artificial Intelligence Cross-
sectoral collective perspective is the norm in Al centres of eminence around the
globe. Regardless of their demand, cross-sector collaborations invite serious man-
agement challenges that hamper their accomplishment (Mikhaylov et al. 2018).
Blanchard and Frasson (2005) validated the use of dimensions of individualism or
collectivism, proposed by Hofstede, in ethnically cognizant systems of e-learning
in the future. It recommends an architecture for culturally aware systems for
e-learning where academics represent the concept of culturally intelligent agents.
The study presented elements that help management and cross-cultural psychol-
ogy fields strengthen e-learning systems using cultural considerations. So, various
related articles that have been published from 2005 on the theme Al and HRM,
researchers can conclude that there is a lack of the earlier-discussed elements.
Further, it has been found that only country-specific cases related to Al and
HRM are available and not comparative studies of countries. The studies of vari-
ous researchers like Petruzzellis et al. (2006a, b), Zhang et al. (2012), Iwamoto
(2019), Abdeldayem and Aldulaimi (2020), Prem (2019), Liu et al. (2019a, b, ¢),
Moyo et al. (2018), Norikumo (2019) etc., have discussed country-specific cases
of Al and HRM.

3. Less availability of cross-sector collaboration studies has also been implied in
researchers’ studies that discussed only a particular sector. Various authors such
as Dabirian (2019), Nawaz (2019), Nijjer et al. (2019), Hosseininezhad et al.
(2011), Khera and Divya (2018) and Colomo-Palacios et al. (2014) have specifi-
cally discussed various HRM functions and Al integration in the IT and software
sectors. Nawaz’s (2019) study aimed at knowing Al substituting human involve-
ment in the recruitment process in selected software companies in India. Dabirian
(2019) discussed employer branding in the IT industry in a special context to
the employer. Khera and Divya (2018) study depicted predictive modeling of
employee turnover in the Indian IT industry using machine learning techniques.
Further, Tursunbayeva’s (2019) and Reddy et al. (2019) studies concentrated on
I-competere and HR technology disruptions for implication in HRM in healthcare
organizations. The other major sectors covered by writers in some studies are as
follows: Sanchez et al. (2016), Brockmann et al. (2019), Fajar et al. (2018), and
Mitrofanova et al. (2020) covered the education sector, Zhang et al. (2012) stud-
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ied the banking sector, Hughes and Rog (2008) the hospitality sector, Norikumo
(2019) the insurance sector etc.

The earlier discussed gaps played a very significant role in several organizations.
Researchers believe that filling such gaps would help top leaders, strategic planners
and policymakers in the future challenges of the HR industry. The academia would
be able to understand and train next-generation HR professionals on the mentioned

gaps.

9 Future research directions and implications

The detailed analysis identifies some vital directions for future work with the pro-
posed AIHRMI framework. The researchers first mapped the trend of publication
by the year, disciplinary distribution and analysis of keywords and content, to show
emerging topics, and bibliometric analysis. Finally, the current paper proposes an
AIHRMI framework to overcome all the limitations of previous studies and the
recently discussed bibliometric section findings. All the cluster data derived from
the CA, such as HR analytics, HRIS, big data and HRM functions integration with
Al have been included in the proposed AIHRMI framework.

Additionally, gaps identified from the CA indicate that scope for research work
exists for more significant HRM functions in the context of Al and HRM, namely,
cross-cultural management, industrial relations, compensation management, and
lack of cross-sector and country collaboration of Al. Cross-cultural and sector col-
laboration also leads management to face more challenges that hamper the organiza-
tion’s performance. Bridging all the identified gaps can help HR professionals to
perform effectively. So, gaps discussion has been proposed for future research with
four main parts, as shown in Fig. 8 for the AIHRMI framework. Nowadays, research-
ers are also interested in high-performance work systems (HPWS). Researchers may
further seek an integrated version of HPWS along with ATHRMI.

Thus, the study proposes a comprehensive framework based on insights yielded
by the bibliometrics and content analyses of prior Al and HRM literature. In addi-
tion to bibliometric and CA for designing the framework, extant research extracted
from the literature on the framework for AI and HRM function such as Duchessi
et al. (1993), Liang and Liu (2018), and Jia et al. (2018), have also remained its
basis. Finally, all the earlier-discussed contexts (bibliometric, SLR, CA, previous
Al, and HRM model-based studies and gaps identified in the current study) have
been used to develop the framework.

Figure 8 presents an overall framework that divides the study themes into four
dimensions: Al technological innovations, their implementation in HRM functions,
impact and strategic adoption of Al technology. In each dimension, numerous prob-
able topics require further exploration. The first dimension, for instance, embraces
various technologies invented with AI. These innovations include data mining,
expert systems, big data analytics, NLP etc. Collection, storage and analysis of data
under such innovative technologies help integrate various HRM functions.
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Applications of Al in various HRM functions can be integrated differently. In
recruitment selection and onboarding, Al technologies, expert systems, data mining,
big data analytics, and NLP are pivotal. For training and development, performance
analysis, talent acquisition, management and retention, visual scanning system,
voice recognition, face recognition, and knowledge recovery are making domain
functions very significant.

As discussed in the previous section on gaps identified in the current literature
study, it would be interesting to bridge these gaps. In the first gap of the study, it
has been found that cross-cultural management, industrial relations and compensa-
tion management as HR functions are found to be less discussed arenas. But as Al
works as an intelligent virtual assistant (IVA) in cross-cultural management, Al can
facilitate communication that can be as productive and inclusive as possible. For its
effective implementation, companies’ technology should be equipped to understand
individuals from diverse cultural backgrounds, without bias. Otherwise, it will not
be possible to get the desired results, and people will run the risk of being alienated
from the “connected,” Al-powered world.

Further, a continuing concern of the labour market is compensation, as workers
seek to be paid for their value. With HR continuing to evolve, it is important also to
change how compensation is determined. Organizations need a more comprehensive
range of data to create a strategy that works for their people and matches differences
in expectations, roles and skill sets.Al helps to provide market insights and increase
recruiting efficacy.

Another gap identified in the current study is to achieve the highest potential
of the AI cross-sectoral collaboration as suggested in the Al sector deal. Success
factors of similar enterprises around the world must be considered. In a nutshell,
facilitative leadership is imperative for collaboration success. In addition, align-
ment of goals and objectives between all the involved parties has also been identi-
fied as a key factor for collaboration success. Hence, researchers, organizations, and
policymakers must take concerns exclusive to Al implementation areas into various
HRM functions while researching for academic purposes or implementing it in an
organization.

Moreover, the benefits of Al in HRM functions do not come instantly. It can
prove its effectiveness with the adoption of a proper strategic journey. In place of
taking short-term benefits, organizations can proceed with automation of monoto-
nous and more time-taking tasks. Further, to get medium-term benefits, the expan-
sion of human proficiencies can proceed. Third, to prove its strategic effectiveness,
the amplification of human functions can be taken up. The strategic adoption of Al
in HRM functions also has three levels of impact i.e., individual, organizational
and social (Keding 2021). These impacts include a bias-free world, automation and
value creation etc. Further, studies on various issues and challenges (cost—benefit
assessment, security and privacy issues, etc.) faced during the adoption of Al tech-
nologies should also be taken into consideration.

Management of organizations should also include the factors which affect the
adoption of Al technology. Thus, the proposed AIHRMI framework will help to
take full advantage of this collaboration (Al and HRM functions); companies must
understand how humans can most effectively augment machines, how machines can
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enhance what humans do best, and how to redesign business processes to support
the partnership. Current research enables companies achieve and put the power of
collaborative intelligence to work.

10 Conclusions

This study aims to clarify how Al has been integrated into diverse HR functions and
its influence in the direction of organizations, workforces, and HR. The model will
provide ideas and directions for the expansion of Al in HRM for various organiza-
tions. This study can be concluded in the following way:

This paper consists of two parts. The first part reports results from SLR, bib-
liometric and CA, and classifies the literature on Al and HRM functions integra-
tion into five different clusters. The second part discusses the main findings of the
AIHRMI framework. Theoretical and practical contributions of the study are as
follows.

10.1 Theoretical implications

Two main theoretical implications are: first, the evolutionary journey and IS of lit-
erature by analysis of suggesting five clusters are documented. These clusters facili-
tated in recognizing that the study on Al and HRM in various organizations can be
divided into five foremost streams. Cluster I was developed in 1996 and it discussed
various areas of HR analytics such as its effectiveness, potentialities, transformative
role and related benefits. Studies in this cluster highlighted content concerning the
effectiveness of HR analytics which aim to provide insights into each process by
gathering data and then using it to take relevant steps to improve processes, i.e., such
as talent acquisition, training and induction, performance review, compensation,
rewards and benefits, and employee retention. This cluster of experts has summa-
rized that HR analytics must be proficient in ensuring the future of HR as a strategic
management tool while improving organizational efficiency.

Cluster II has developed consistently since 1985 with the central theme of the
HRIS. As per this cluster, a balance between global integration and local respon-
siveness should be made by maintaining operational issues and strategic consid-
erations to strike for the overall effectiveness of an organization in the context of
HRIS. Further, the researchers discussed that the HRIS model is a basis for plan-
ning, designing, implementing successful systems, and is a critical requirement for
any organization.

Cluster III is the most significant as the documents under it discussed various
HRM functions like job rotation system, training terms, calculation and determina-
tion of salary parameters, HR planning, suitable staff selection, employee turnover
etc., with its inclusion in varied Al techniques i.e., expert system decision-making,
Data Mining System, logistic regression, neural network, machine learning, etc.
Thus, it has been concluded from this cluster discussion that various Al technolo-
gies have a significant impact on HRM functions.
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The second part provides directions for research in the future. Academicians
involved with Al and HRM studies may ascertain the framework shown in Fig. 8
of this paper to position their research. The significant content variables analysis
has remained the foundation for the development of Al in the field of HRM. HRIS
contributes to the growth of human—computer interaction functions of Al, creat-
ing opportunities for managers to advance management proficiency employing Al
However, connected with AIHRMI, the information systems are further responsi-
ble for data input and preservation; the intelligence decision assistance role is still
restricted.Al will further improve the business analytics capabilities of the machine
to provide more reference and efficiency for decision-making. Big data, the next var-
iable of the cluster under CA, provides fuel for AI development.

Interestingly, Al has played a tremendous role within HR to promote smart peo-
ple analytics in creative ways to recruit top talent. Consequently, it has been found
that research on AI and HRM has been increasing gradually as researchers are tak-
ing extreme interest in various areas of the current theme. This framework will fur-
ther guide research and practice in the domain of AI and HRM.

10.2 Practical implications

The three main practical implications are as follows. First, IS and the comprehensive
framework of the Al and HRM functions literature developed in the present study
offer valuable insights into practitioners for better understanding the influence of
Al technologies in increasing the effectiveness of various HRM functions. Further-
more, it helps them to understand the importance of Al technologies in conjunction
with HRM practices for achieving sustainable competitive advantage.

Second, a concrete understanding of various aspects of Al and HRM has been
presented, which can enable practitioners to develop a strategic vision and formu-
late more effective strategies for deployment of the impact of Al/machine learning
on the labor market as it always remains an under-investigated subject in context to
emerging economies (Brynjolfsson and Mitchell 2017). Furthermore, it will provide
an understanding of the underlying mechanisms in the context of Al and HRM for
various organizations.

Third, policymakers may obtain insights from the current study’s findings for
policy formulation. The comprehensive framework (AIHRMI) implementation will
help maintain competitive advantage. Organizations can plan for Al transforma-
tion by gradually building the internal data analytics system and improving enter-
prise information management. To bring in the effectiveness of this framework and
increase the likelihood of success, managers must adopt a long-term vision for its
implementation. Moreover, they should peg the status quo, increase resources, lead
with transparency, and work out bugs before scaling to the rest of the organization.
It will also help as a leadership initiative for the fourth industrial revolution.

In conjunction with apex collaborators in this area, researchers have established
the movement and accomplishment of study themes on Al and HRM in the cur-
rent environment by evaluating the five clusters attained from CoC NA (net-
work analysis). From the implementation point of view, this analysis can assist as
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a fundamental base for considering the study area of Al integration with HR, its
recent footpace, and the direction where research is mounting. Moreover, it features
a gap in the existing frame of knowledge and recommends three applicable paths for
further research on the topic.

10.3 Limitations

This study is based on the literature review of Al and HRM, with specified and all-
inclusive search terms on the theme, and attained a figure of 344 papers after the
refinement process from both the databases in the past 21 years (2000-2020). If the
researcher had used other keywords, then it would have yielded different results.
Gathering available knowledge is a critical part of the SLR.

Although the study comprises 344 articles extracted from the Scopus database, it
has certain limitations too. In future, a more extensive study can be conducted, con-
sidering multiple databases along with WoS. Further, researchers used two software
packages in the current study, Biblioshiny and VOSviewer, instead of multiple soft-
ware. Researchers have classified the literature into five research clusters with the
help of Biblioshiny software. Other methods and software (VOSviewer) may result
in other classifications.

Another important limitation is that this study is a weak comprehension of differ-
ent theories used in the major research domain. However, apt and required theories
are amalgamated in this paper. Further researches of this domain could explore a
few new dimensions.

Despite the limitations mentioned earlier, this paper is the first attempt in the
direction to provide a comprehensive review of the research undertaken on the Al
and HRM functions. It presents a complete thematic flow of knowledge and identi-
fies directions for upcoming researchers to study new topics in the future. This will
help the extension and advancement of research on this topic.

Appendix

The most productive and significant authors

Sr. No Authors Affiliation Country TP
1 Strohmeier S Chair of Management Information Systems, Saarland ~ Germany 6
University, Saarbriicken, Germany
LIUJ National University of Defense Technology China 5
3 Wang T National University of Defense Technology China
4 Wang X School of Computer Science and Technology, Dalian ~ China 4

University of Technology, Dalian, China
5 Hulanova OL Department of State and Municipal Management, Russian Federation 3
Surgut State University

6 Fang M College of Systems Engineering, National University ~ China 3
of Defense Technology, Changsha, 410073, China
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The most productive and significant authors

Sr. No Authors Affiliation Country TP

7 Hamdan AR  Faculty of Information Science and Technology, UKM, Malaysia 3
Bangi, Selangor

8 HER National University of Defense Technology, Changsha China 3

9 Jantan H Faculty of Computer Science and Mathematics, Malaysia 3

Universiti Teknologi MARA (Uitm) Terengganu,
Dungun, Terengganu

10 Othman ZA  Faculty of Information Science and Technology, UKM, Malaysia 3
Bangi, Selangor

Main co-author coupling

Sr. No Authors Count of
joint publica-
tions

1 LiuJ., Wang T 4

2 LiuJ.,He R., Wang T 3

3 Jantan H., Hamdan A.R., Othman Z.A 3

4 Vinichenko M.V., Hulanova O.L., Rybakova M.V 3

5 LiulJ., LiJ.,, Wang T., He R 2

6 Petruzzellis S., Licchelli O., Palmisano 1., Bavaro V., Palmisano C 2

7 Vinichenko M. V., Hulanova O.L., Rybakova M.V., Makushkin S.A 2

8 Vinichenko M. V., Hulanova O.L., Rybakova M.V., Malyshev M.A 2

Total citation of the articles of top journals

Sr. No Sources Articles TC
1 Advances in Intelligent Systems and Computing 21 11
2 Communications in Computer and Information Science 5 9
3 Expert Systems with Applications 5 132
4 Frontiers in Artificial Intelligence and Applications 5 31
5 International Journal of Recent Technology and Engineering 5 3
6 International Journal of Scientific and Technology Research 4 1
7 Computers in Human Behavior 4 30
8 International Journal of Advanced Science and Technology 4 0
9 Procedia Computer Science 3 7
10 Boletin Tecnico/Technical Bulletin 3
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