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Abstract. Personnel selection is increasingly proving to be an essential factor for
the success of organizations. These issues almost universally involve multiple
conflicting objectives, uncertainties, costs and benefits in the decision-making
process. In this context, due to the characteristics of human resources problems,
composed of several subjective evaluation criteria, such problems can be solved by
applying Multiple Criteria Decision Aid (MCDA) methods. This paper aims to
present a literature review on the main applications of MCDA in the personnel
selection area, considering the tactical, operational and strategic spheres. The
methodology includes a bibliometric study and a literature review of documents
from the Scopus database. We identified the document type, year of publication,
affiliation, authors, author’s H-index, the field of knowledge, country and keyword
clusters. The literature review allowed us to verify that the Fuzzy Logic is the most
applied methodology in personnel selection problems with MCDA, due to its
capacity to handle vague, imprecise and subjective data.
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1. Introduction

Personnel selection is one of the problems that organizations are increasingly facing, as
people represent one of the most important resources in companies [1]. According to
[2], this selection is a significant task, as it aims to select the best candidates to perform
the business functions.

In this sense, Multi-criteria Decision Aid (MCDA) describes methods that address
multiple criteria to help individuals and groups make important decisions. [3]. MCDA
is composed of a set of alternatives, at least two criteria and at least one Decision
Maker (DM) [4].
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The academic literature presents several applications of MCDA methods in
personnel selection, in the tactical, operational and strategic spheres. However, there is
a lack of studies on publishing trends in this important area for business and human
resources management. Therefore, this research aims to fill this gap, presenting a
literature review on the main applications of MCDA in the personnel selection
problems.

Following the methodology presented by [5], we analyzed MCDA applications in
personnel selection, to explore: the main authors, countries, journals and knowledge
areas that publish papers on the subject; the number of works published; and the main
keywords used in the papers.

This paper presents the results of bibliographic research on MCDA and personnel
selection, providing a descriptive overview of the scientific production of both themes.
A bibliometric study was performed on the Scopus database to achieve this goal.

2. Background

In the personnel selection process, several attributes are usually evaluated such as
analytical ability, innovation, leadership and personality. Therefore, Human Resources
Management (HRM) plays a significant role in business administration [5].

For [5,6] personnel selection problems involve multiple candidates as alternatives,
together with many complex criteria, which can be solved by MCDA methods. The
multicriteria methods have been applied to support the decision-making process in
recent complex problems, such as [7-13].

Nabeeh et al. [14] claim that the complexity of this type of problem is to establish
the appropriate application to meet the company's requirements, which makes the
process excessively subjective and complex. The environment of decision-making is
surrounded by inconsistency and uncertainty [14].

For [13], without a proper and accurate method for HR problems, the performance
of the project will be affected, and the MCDA is suggested to be a viable method for
this kind of problem.

Among the main applications of MCDA in personnel selection, we highlight: a
hybrid MCDA model for sniper selection [16]; competency frameworks for choosing
the best information technology (IT) expert [6,16]; selection of a chief accounting
officer, managing information assessed using both linguistic and numerical scales [17];
selection of best employees to a supply chain firm [18]; selection from security
personnel [19]; selection of a candidate for the position of the sales manager [20].

The literature presents several applications combining MCDA methods to support
the decision-making process in personnel selection problems, in most cases applying a
method to obtain the weights of the criteria and another one to evaluate the alternatives,
taking advantage of each method’s characteristics.

Also, we observed that the fuzzy logic is routinely applied in personnel selection
problems with MCDA. Given the great subjectivity and uncertainties related to
personnel selection, it is justified by the fact that the fuzzy approaches handle
vagueness and imprecision better [21]. These findings corroborate the impressions of
several authors, such as [22] and [23], who applied fuzzy logic in conjunction with
multicriteria methods to deal with data characterized by inconsistency and uncertainty
in multicriteria problems.
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3. Methodology

This study considered the Webibliomining model [24], chosen for integrating concepts
from Bibliometrics, Webmetrics, Informetrics and Bibliomining. In this section, an
adaptation of the model proposed by [24-26] was applied. The following strategy was
tested in the Scopus database to find documents on applications of MCDA methods in
personnel selection problems, linking both research themes:
e TITLE-ABS-KEY ((IMCDA OR MCDM) AND (PERSONNEL
SELECTION)).
The research was carried out in the Scopus database in May 2021 (Table 1). There
were no limits of date, document type, or access type. In all, 63 studies were found
with the themes analyzed.

Table 1. Search results in the SCOPUS database.

Document type Number of articles %
Journal article 52 82.5%
Conference paper 9 14.3%
Book Chapter 2 3.2%
Total 63 100,0%

A bibliometric study was developed to identify the year of publication, journals,
clusters of keywords, authors (including the authors' H-index), affiliation,
country/territory and fields of knowledge. VOSviewer software was used to analyze
keyword clusters. It is a tool for creating maps, viewing and exploring [27]. According
to [28], increasing publication rates and fragmented research streams make the use of
bibliometric essential for scientific mapping.

4. Results and analysis

The first paper was published in 1994. From 1995 to 2003 and 2006 to 2009 there were
no published articles. From 2010 to 2020, there was a significant increase in the
number of articles published with fluctuations from 2 to 11 articles per year. In 2018,
there was the highest number of publications (11 articles).

Table 2 shows the distribution of articles by journal, considering 2 or more works.
The journals Expert Systems With Applications and Life Science presented the highest
number of articles published in the area of personnel selection with MCDA
applications (4 papers). There are also 9 journals with 2 articles each, and 26 journals
with 1 published article, totaling 37. Therefore, it is noted that the articles are
distributed by a wide variety of journals.

Table 2. Distribution of articles by journal.

Journal Number of articles
Expert Systems With Applications

Life Science Journal

European Journal Of Operational Research

Applied Soft Computing Journal

Economic Computation And Economic Cybernetics Studies And Research
Human Factors And Ergonomics In Manufacturing

Informatica (Netherlands)

Journal Of Enterprise Information Management

Journal Of Multiple Valued Logic And Soft Computing

Scientific World Journal

Soft Computing

NN A
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Analyzing the words can bring information and knowledge about a certain subject
[29]. This research used VOSviewer software to analyze keywords, including author
and index keywords. The keyword "personnel selection” has the highest number of
occurrences, followed by "decision making". The terms most related to personnel
problems are "risk assessment", "human resources" and “enterprise resource
management”. Among the MCDA methods, the Analytic Hierarchy Process (AHP),
Technique for Order Preferences by Similarity To Ideal Solution (TOPSIS), Additive
Ratio Assessment (ARAS) and Elimination Et Choix Traduisant la Realité
(ELECTRE) stand out in the analysis of keywords.

The first applications dealt with HR management, while the most recent ones seem
to indicate a trend of research more focused on risk assessment, with qualitative
approaches involving linguistic variables and fuzzy logic. Table 3 shows the
distribution of articles per author, in descending order according to the number of
published papers and H-Index, considering 3 or more published articles. The H-index is
defined as the number of articles with citation numbers greater than or equal to H, as a
useful index to characterize the scientific production of a researcher [30]. There are 2
authors with 6 articles: Stanujkic, D. (H = 19) and Karabasevic, D. (H = 13). 2 authors
published 5 articles each, with emphasis on the author Zavadskas, E.K., who has an H-
index = 77. Besides, there is an author with 4 articles, 3 authors with 3 papers, 14
researchers with 2 articles and 116 authors with one article each, totaling 138 authors.

Table 3. Distribution of articles by author.

Author Articles H-Index
Stanujkic, D. 6 19
Karabasevic, D. 6 13
Zavadskas, E.K. 5 77
Turskis, Z. 5 54
El-Santawy, M.F. 4 4
Aliguliyev, R. 3 20
Ahmed, AN. 3 4
Yusifov, F. 3 2

Table 4 shows the institutions that have published 2 or more papers. The institution
Vilniaus Gedimino Technikos Universitetas stands out with 11 documents, followed by
the University of Belgrade, with 5 articles. Also, there are 2 institutions with 3 and 4
articles each, 5 universities with 2 papers and 72 institutions with 1 article each,
totaling 83.

Table 4. Distribution of articles by institution.

Institution Articles
Vilniaus Gedimino Technikos Universitetas 11
University of Belgrade

Cairo University

Azerbaijan National Academy of Sciences
University Business Academy in Novi Sad
Galatasaray Universitesi

Zagazig University

University of Tehran

The University of New Mexico — Gallup
Ming Chuan University

Mykolas Romeris University

NN NN WWER MWV

Table 5 shows the distribution of articles by country or territory. The search found
21 countries. Lithuania ranks first with 12 articles, followed by Turkey with 11
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documents. Asia, with 9 countries, has 39 articles (62% of the total). Europe is
represented by 8 countries with 28 articles published (44% of the total). Africa,
represented by 2 countries, has 7 published articles (11%). The American continent,
with 1 country, has 3 articles (5% of the total). Oceania, through New Zealand, has 1
article (2% of the total).

Table 5. Distribution of articles by country or territory.

Country/territory Articles
Lithuania 12
Turkey 11
Taiwan 9

Egypt

India

Serbia
Azerbaijan
Iran

China

United States
Vietnam

W WWwWwhkwuo N

Table 6 shows the distribution of articles by field of knowledge: Computer science
(28.7%), Engineering (14.7%), Mathematics (12.4%), Business Management (9.3%)
and Decision Sciences (8.5%) stand out compared to other areas, with approximately
74% of the total articles.

Table 6. Distribution of articles by area of knowledge.

Subject area

Articles (%)

Computer Science 37 (28.7%)
Engineering 19 (14.7%)
Mathematics 16 (12.4%)
Business, Management and Accounting 12 (9.3%)
Decision Sciences 11 (8.5%)
Economics, Econometrics and Finance 7 (5.4%)
Biochemistry, Genetics and Molecular Biology 6 (4.7%)
Social Sciences 6 (4.7%)

5. Conclusions

The bibliometric study provided a descriptive overview of scientific production on
applications of MCDA methods in personnel selection problems. The literature review,
although not exhaustive, showed several concepts, paradigms, steps and applications in
different personnel problems. The papers are divided by several journals, and there is
not one that can be pointed out as the greatest reference in personnel selection with
MCDA.

Regarding the authors, no one can be considered as the largest reference in the area.
The distribution by field of knowledge showed that the articles are spread over several
areas, illustrating the multidisciplinarity of the themes under study.

The analysis of the keywords allowed us to verify that, among the MCDA methods,
four of them stand out: AHP, TOPSIS, ARAS and ELECTRE. Also, through the
temporal analysis of keywords, we verified that the most recent applications seem to
indicate a trend of research more focused on risk assessment, with qualitative
approaches involving linguistic variables and fuzzy logic. This trend is probably
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justified by the capacity to deal with imprecise, vague, and subjective data that Fuzzy
Logic offers the DM.

Because of the above, this research fulfilled the gap in the literature, presenting the
state of the art of applications in MCDA methods in a field that is so important for the
success of companies - personnel selection. As future work, we suggest more detailed
studies on the competencies considered most important in the process of choosing
employees in the most diverse fields of human activity.
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