qiniig (550

! Cupe Ugai

Ca e Jo g g 5 p5OL

(Sl o drwgi g (Lohan hgd pT Gl 9 GWslin Jolge (olubd

(o ol o A (s sl e cds i i Dodliw! ogad V0 ) ile Sl b

s e (ol e
i b sl 5 sl Jalse oLalid (VF0) dbl Comm ¢ Sl g 5 0.2 pa ol VF0 sl 2 ¥ ad sl Ol 6
#) .
B ' Spesn Gl oo A
AN APy pte ol 5 ctiad 30 (5501 Gl lio a5 7 (5 sioin V0 S | Y71 5y b

¥ s oSes |
VE O s, A s K5k b S g

Vo -
VP e F il 0t S A S

(LU

Sl ol sy 536 Gl 5 (AST3 S, Sl eslizel b Gl mlis ne 5y (o gt hgn ST (sl 5 sl Jolse (sduly sl 5 Lold Lol g s
.x::u\);;w;ugl5»&@&gu)}a\a;?ouu,tﬂuom)aﬁa\ﬂmJ«Lzu;u,;,:wl?.;ﬁuj._fuuuvs,la;)'ljguf\_wjQuﬁjl‘s\wjg;.u
Lj_ljfz.:.n\Lglj;mk}:lﬁjlo:&:.ﬂ\b.}d)}-l—:)fuéb_)t;bu:jA;-Lm&jbjlhu':..)dd.ig&;}\MM&;M}QJ})q«f:}{&ulc\;ﬂl{,@if‘shw))bc\ii}\:
5836 e ¢ Hia (536 slutel 51 baosls Jloni (gly b 55 O 5180 Oloa 33 4 53 5 (b (656 (As anliin  cadyl Jolpe gl Sl 1 ey L ond
Fim ST syl ele o 5 gn FAPA (656 b sule L 105555 (3 lmir LSS 5 ol 50 487 5l LS (636 (> s gl s o3l SISy 5 5 (65Lnis 3
b (sl 53 PN abad sude b icsialp Jolso 5 (300 5La oo 5 F.APD i sde b1 lojlw (SobT 5 Ll Jol s imman ol Ll li tnm i p (o o
4313 0L s Laaily 2 g BB plesrl ol 5 O ot Gl o 5 g SOl o5 8L I3l e 53 53+ SF sl 533 53+ FA SIS o 813
S 5ls DU g ol 5 gr QLSS 35 50T (55l gt 5 Ll s Slab 3 (5 loaings ol g dnm 5 (S350 2 GBS (6 S D 3300 o g0 (8 520 38
.c,.A@u\@up;d_,_u\,,d),u;;)L:,,j\uu,wu@uju&u;‘@u\jwhuﬁuLgu&uﬁ;;,?,qwlj_;u\@mw,:ﬁdc};.mg;ﬁca:;;y
(Ml DllasMe a5 el ool b S ol Ol Slar 5 Jgd 53 (65 28OS ) Gl dnn i 5 o ke SUanl b5 5ug b 15 oo o8 sme 5 5 (et
el (§53 5 (S35 ol 3Ll (6413 0 g (8 Slasle slezel 5 oblis

LS"\"“L‘“" | (.6.\.'.4[_:‘2...' | th..:_u:J 5o ol mle Co J.AL‘_s)b als ¢ SLudl aslie dmw g5 ¢ . v :gsl-&_\-lr QL?S'
2y 52 2l Jolo8 ez J 2 (Glesl mbe o sl P E SR )

4y Glaze e ) 5281 Gy ale3 1F0© Q© T2 E OLal LT p % Ol olSils oy e 03 570
RGO PR LY [)\)g\ L&;A@M‘)UT:K&‘) ‘j:f-l"} 4&3}: gd_f_.ua,)fj’

CC BY-NC 4.0 415 b llas 55T o s Sy gots dlie ol lisl

= mousavi.na@lu.ac.ir : S, S &
Sl 4 5Oy g0 @ 5{”’&] —



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Intelligent Learning and Management Transformation

Identifying the Antecedent and Consequent Factors of the Impact of Artificial
Intelligence on Human Resource Development

Ali Al-Buwaihi Haider Wahid' Submit Date: 24 January 2026 How to cite: Haider Wahid, A. A., Mousavi, S. N., Nazarpouri, A. H., &
Seyyed Najmuddin Mousavi'* Revise Date: 08 May 2026 Vahdati, H. (2026). Identifying the Antecedent and Consequent Factors of the
Amir H oushang Nazarpour12 Accept Date: 16 May 2026 Impact of Artificial Intelligence on Human Resource Development. Intelligent
Hojatollah Vahdati' Initial Publish: 24 May 2026 Learning and Management Transformation, 4(2), 1-21.

Final Publish: 22 June 2026
Abstract

The present study aimed to identify and prioritize the antecedent and consequent factors influencing the impact of artificial intelligence on human resource
development using a qualitative and fuzzy Delphi approach. This study was developmental in purpose, descriptive-exploratory in nature, and qualitative
in terms of data type. The research population consisted of hospital managers, information technology specialists, and university professors in fields
related to human resource management who were selected through purposive sampling. Data were collected using semi-structured interviews and
analyzed through inductive content analysis. After extracting the preliminary factors, a fuzzy Delphi questionnaire was developed and distributed among
11 experts in three rounds. Triangular fuzzy numbers, fuzzy mean analysis, defuzzification methods, and Kendall’s coefficient were used for data analysis.
The findings of the fuzzy Delphi analysis indicated that “technology infrastructure and integration” was the most important antecedent factor influencing
artificial intelligence impact on human resource development with a fuzzy score of 4.969. “Human factors and organizational readiness” ranked second
with a fuzzy score of 4.965, while “organizational structuring and process-related factors” ranked third with a score of 4.114. Kendall’s coefficient
increased from 0.38 in the first round to 0.64 in the third round, indicating improved expert agreement and acceptable consensus. The findings further
demonstrated that artificial intelligence contributes to improving decision-making quality, increasing productivity, enhancing employee skills, optimizing
human resource processes, and personalizing employee training and development. The results demonstrated that successful implementation of artificial
intelligence in human resource development depends on technological infrastructure, human readiness, supportive organizational culture, and alignment
between technology and human resource management. Artificial intelligence can significantly improve organizational agility and workforce capabilities
through enhanced managerial and developmental processes. However, ethical considerations, transparency, and organizational trust remain essential
requirements for sustainable and effective use of artificial intelligence in human resource development.
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Extended Abstract

Introduction

Artificial intelligence has become one of the most influential technologies shaping organizational
transformation in the digital era. Human resource development, as a strategic dimension of organizational
management, has increasingly been affected by intelligent technologies capable of analyzing large volumes of
data, automating decision-making processes, and optimizing workforce-related activities. The integration of
artificial intelligence into human resource systems has transformed traditional approaches to recruitment,
training, performance evaluation, talent management, and organizational learning into more adaptive, data-
driven, and predictive processes (Subrahmanyam, 2025; Tak, 2025). In this context, organizations are
attempting to employ artificial intelligence not merely as a technological tool but as a strategic mechanism for
enhancing human capital capabilities and organizational competitiveness.

Recent studies have demonstrated that artificial intelligence contributes significantly to improving human
resource functions. Intelligent systems can accelerate recruitment processes, identify suitable candidates
through predictive analytics, improve performance management systems, and facilitate personalized employee
training programs (Ali Mohammadi, 2025; Shenbhagavadivu et al., 2024). Moreover, artificial intelligence-
based human resource systems enable organizations to make more accurate and evidence-based decisions
regarding workforce planning, employee retention, and competency development (Bidel et al., 2025; Zhu,
2024). These developments have increased the importance of understanding the mechanisms through which
artificial intelligence influences human resource development.

Despite the growing implementation of artificial intelligence in organizations, successful adoption and
effective impact of this technology depend on multiple antecedent conditions. Previous research has
highlighted the importance of technological infrastructure, organizational readiness, digital culture, employee
acceptance, managerial support, ethical transparency, and regulatory frameworks in facilitating successful

artificial intelligence adoption (Moghadam et al., 2025; Yazdani & Hakiminia, 2024). Inadequate



infrastructure, lack of employee readiness, and resistance to technological change can significantly reduce the
effectiveness of artificial intelligence initiatives in human resource development. Therefore, identifying the
antecedent factors influencing artificial intelligence implementation has become a crucial issue for both
researchers and practitioners.

At the same time, artificial intelligence implementation generates several organizational and human-related
consequences. These consequences include increased operational efficiency, improved decision-making
accuracy, enhanced employee experiences, optimized learning processes, reduction of human errors, and
improved organizational agility (Santoso, 2024; Temjanovski et al., 2025). Artificial intelligence can also
support strategic human resource management by helping organizations anticipate future skill requirements
and adapt more effectively to dynamic market conditions (Varkiani Pour & Sarhadi, 2024; Yamin et al.,
2024). However, the use of artificial intelligence in human resource management also raises concerns
regarding employee dehumanization, privacy violations, algorithmic bias, and ethical accountability (Memar,
2025; Shin et al., 2025). Consequently, organizations must balance technological efficiency with ethical and
human-centered management practices.

Although prior studies have examined specific applications of artificial intelligence in recruitment,
performance management, and organizational transformation, limited attention has been paid to
simultaneously identifying the antecedent and consequent factors affecting artificial intelligence impact on
human resource development. Most studies have focused either on technological opportunities and challenges
or on specific human resource functions without providing an integrated framework of influential factors
(Rismayadi, 2024; Sharifi et al., 2025). Therefore, there remains a need for comprehensive research capable
of identifying the organizational, technological, managerial, and human factors influencing artificial
intelligence implementation and its outcomes in the context of human resource development.

Accordingly, the present study aimed to identify the antecedent and consequent factors influencing the impact
of artificial intelligence on human resource development through a qualitative approach based on content
analysis and fuzzy Delphi methodology.

Methods and Materials

The present study was conducted using a qualitative developmental research design. In terms of purpose, the
study was developmental because it sought to identify and develop a comprehensive framework of antecedent
and consequent factors associated with the impact of artificial intelligence on human resource development.
In terms of nature, the research was descriptive-exploratory and employed a qualitative approach to extract
expert perspectives and conceptual categories related to the research phenomenon.

The statistical population consisted of experts and specialists in human resource management, information
technology, artificial intelligence, and organizational management. Participants included hospital managers,
information technology specialists, and university professors specializing in human resource management and

related fields. Purposeful sampling was used to select participants with sufficient theoretical and practical




expertise regarding artificial intelligence applications in organizational settings. Data collection continued until
theoretical saturation was achieved. Ultimately, 11 experts participated in the study.

Data were collected through semi-structured interviews and expert consultations. Interview questions focused
on identifying the antecedent factors facilitating artificial intelligence implementation in human resource
development as well as the consequent outcomes emerging from the effective application of intelligent systems
in human resource processes. Interviews were recorded, transcribed, and analyzed systematically.

The qualitative data were analyzed using inductive content analysis. Initially, interview transcripts were
reviewed several times to obtain a comprehensive understanding of participants’ perspectives. Meaning units
related to the research topic were identified and coded. Similar codes were then categorized into subcategories
and broader conceptual themes. The identified themes were subsequently classified into antecedent and
consequent categories.

After identifying the preliminary factors through content analysis and literature review, a fuzzy Delphi process
was conducted to achieve expert consensus regarding the importance and prioritization of the identified factors.
The fuzzy Delphi questionnaire included 24 antecedent factors and 24 consequent factors extracted from the
literature and qualitative findings. Experts evaluated the importance of each factor using a five-point Likert
scale represented through triangular fuzzy numbers. The Delphi process was implemented in three rounds.
Kendall’s coefficient of concordance was used to assess the level of agreement among experts across different
rounds.

Findings

The demographic findings showed that the participants consisted of 11 experts, including hospital managers,
information technology specialists, and university professors. Most participants were male and belonged to the
middle-aged category with relatively high educational qualifications and substantial professional experience
in management and technological fields.

The results of the fuzzy Delphi analysis indicated that technological infrastructure and organizational readiness
were the most influential antecedent factors affecting the successful implementation of artificial intelligence
in human resource development. In the first Delphi round, Kendall’s coefficient was 0.38, indicating
insufficient consensus among experts. Therefore, a second round was conducted to improve agreement levels.
In the second round, Kendall’s coefficient increased to 0.557, demonstrating moderate consensus among
experts. Finally, in the third round, Kendall’s coefficient reached 0.64, indicating an acceptable level of
consensus and convergence among participants.

Among antecedent factors, “technology infrastructure and integration” received the highest fuzzy score
(4.969), ranking first among all identified factors. “Human factors and organizational readiness” ranked second
with a fuzzy score of 4.965, while “organizational structuring and process-related factors” ranked third with a
fuzzy score of 4.114. These findings suggest that successful artificial intelligence implementation depends

primarily on technological preparedness, employee readiness, and organizational process alignment.



Other significant antecedent factors included organizational culture, technological awareness, data mining
capabilities, communication and information quality, and collaboration between technology departments and
human resource management. Conversely, external environmental conditions received the lowest fuzzy score
(3.280), indicating relatively lower importance from the experts’ perspective.

The findings also identified several consequent factors associated with artificial intelligence implementation
in human resource development. Experts emphasized that artificial intelligence contributes to improving
decision-making quality, enhancing employee performance evaluation, increasing organizational productivity,
optimizing recruitment and training processes, reducing operational errors, improving workforce planning,
enhancing employee experiences, and supporting knowledge management. Artificial intelligence was also
found to facilitate personalized learning and competency development through adaptive and data-driven
training systems.

Additionally, the findings highlighted the importance of ethical transparency, trust, and legal regulations in
maintaining sustainable and effective artificial intelligence applications within human resource systems.
Experts noted that ethical considerations and employee trust significantly influence the long-term acceptance
and effectiveness of intelligent technologies.

Discussion and Conclusion

The findings of this study demonstrated that artificial intelligence has become a transformative force in human
resource development and organizational management. The results indicate that the successful implementation
of artificial intelligence depends primarily on internal organizational capabilities rather than external
environmental conditions. Technological infrastructure, organizational readiness, employee acceptance, and
process integration emerged as the most influential antecedent factors shaping artificial intelligence
effectiveness in human resource development.

The prioritization of technological infrastructure reflects the critical role of integrated digital systems, reliable
databases, and analytical capabilities in enabling intelligent decision-making processes. Organizations lacking
sufficient technological readiness are unlikely to benefit fully from artificial intelligence applications, even if
advanced technologies are available. Similarly, the importance of human readiness emphasizes that
technological transformation cannot succeed without employee engagement, digital literacy, and
organizational support for innovation and learning.

The findings further revealed that artificial intelligence contributes substantially to improving organizational
efficiency, workforce development, and strategic human resource management. Intelligent systems enable
organizations to optimize recruitment, automate repetitive tasks, personalize employee training, and enhance
workforce planning. These capabilities allow organizations to improve operational performance while
simultaneously strengthening employee competencies and organizational agility.

At the same time, the study highlighted the importance of ethical and human-centered considerations in

artificial intelligence implementation. Although intelligent technologies offer significant advantages,




excessive reliance on algorithmic systems may create concerns related to privacy, transparency, fairness, and
employee dehumanization. Therefore, organizations must ensure that artificial intelligence systems are
implemented within clear ethical and regulatory frameworks that preserve employee trust and organizational
legitimacy.

Overall, the findings suggest that artificial intelligence should not be viewed merely as a technological
innovation but rather as a strategic organizational capability capable of reshaping human resource development
practices. Effective implementation requires simultaneous attention to technological, managerial,
organizational, and ethical dimensions. Organizations that successfully integrate these dimensions are more
likely to achieve sustainable competitive advantages and long-term workforce development through artificial

intelligence applications.
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