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Abstract

This study aimed to examine the impact of big data analytics applications and artificial
intelligence on human capital efficiency in Saudi private sector firms. The study focused on
four main dimensions of human capital efficiency: productivity, skill development,
performance improvement, and employee retention. A quantitative descriptive—analytical
approach was adopted, and a questionnaire was used as the primary data collection
instrument. The study sample consisted of 350 respondents selected purposively from HR
managers, digital transformation or IT managers, data analysts, and administrative leaders in
Saudi private sector organizations. Data were analyzed using SPSS and AMOS, with
confirmatory factor analysis and structural equation modeling employed to test the study
hypotheses.

The findings showed that the level of big data analytics applications was high, with an
overall mean of 3.85, whereas the level of artificial intelligence applications was moderate,
with an overall mean of 3.57. The results also revealed that human capital efficiency was
high, with an overall mean of 3.88, and productivity recorded the highest score among the
four dimensions. In addition, the structural model indicated a statistically significant positive
effect of big data analytics applications on overall human capital efficiency and on its sub-
dimensions, with an overall path coefficient of 0.45. The structural model also indicated a
statistically significant positive effect of artificial intelligence applications on human capital
efficiency, with an overall path coefficient of 0.38. Moreover, statistically significant
differences were found in the strength of these effects according to firm size, type of activity,
and level of digital transformation.

Keywords: Big Data Analytics, Artificial Intelligence, Human Capital Efficiency, Saudi Private

Sector, Human Resource Management, Digital Transformation.

41




aalal) duilé
L) galpall: Yl
- Ayl iyl daat galine). @2 2030, (Lasaadl 3
https: //www.vision2030.gov.sa/ar/explore/programs /human—capability—development-
program
- ool oSy lbull Akl Aol ia).). o (el oS5 cliball A gacd) Aigl
https://sdaia.gov.sa/ar/SDAIA/SdaiaStrategies/Pages/NationalStrategyForDataAndAl.aspx
2024. i) sLa@y) cieliaal. (2025). clasd dalal) digl
https://www.stats.gov.sa/ar/w/methodology—and-quality—report-for-the—digital-economy-
statistics—2024

Lia¥) aalall: Wl

Akter, S., Wamba, S. F., Gunasekaran, A., Dubey, R., & Childe, S. J. (2016). How to

improve firm performance using big data analytics capability and business strategy
alignment? International Journal of Production Economics, 182, 113-131.

https://doi.org/10.1016/j.ijpe.2016.08.018

Almuhanna, N. A. (2025). The role of artificial intelligence in transforming human resource

management processes (an analytical study). Academic Journal of Research and

Scientific Publishing, 7(79), 33-59. https://doi.org/10.52132/Ajrsp.e.2025.79.2

Alshahrani, S. T., Choukir, J., Albelali, S., & AlShalhoob, A. A. (2025). Perceptions of the

impact of Al on human resource management practices among human resource
managers working in the chemical industry in Saudi Arabia. Sustainability, 17(13),

5815. https://doi.org/10.3390/sul1 7135815

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of

Management, 17(1), 99-120. https://doi.org/10.1177/014920639101700108

42




Becker, G. S. (1993). Human capital: A theoretical and empirical analysis, with special
reference to education (3rd ed.). University of Chicago Press.

Dwivedi, Y. K., Hughes, L., Ismagilova, E., Aarts, G., Coombs, C., Crick, T., Duan, Y.,
Dwivedi, R., Edwards, J., Eirug, A., Galanos, V., llavarasan, P. V., Janssen, M., Jones,
P., Kar, A. K., Kizgin, H., Kronemann, B., Lal, B., Lucini, B., Medaglia, R., Le Meunier—
FitzHugh, K., Le Meunier-FitzHugh, L. C., Misra, S., Mogaji, E., Sharma, S. K., Singh,
J. B., Raghavan, V., Raman, R., Rana, N. P., Samothrakis, S., Spencer, J., Tamilmani,
K., Tubadji, A., Walton, P., & Williams, M. D. (2021). Artificial intelligence (AI):
Multidisciplinary perspectives on emerging challenges, opportunities, and agenda for
research, practice and policy. International Journal of Information Management, 57,
Article 101994. https://doi.org/10.1016/j.ijinfomgt.2019.08.002

Garmaki, M., Gharib, R. K., & Boughzala, I. (2023). Big data analytics capability and
contribution to firm performance: The mediating effect of organizational learning on firm
performance. Journal of Enterprise Information Management, 36(5), 1161-1184.
https://doi.org/10.1108/JEIM-06-2021-0247

Hamilton, R. H., & Sodeman, W. A. (2020). The questions we ask: Opportunities and
challenges for using big data analytics to strategically manage human capital resources.
Business Horizons, 63(1), 85-95. https://doi.org/10.1016/j.bushor.2019.10.001

KPMG. (2025). Middle East CEO Outlook 2025: Saudi Arabia. KPMG Professional
Services. https://kpmg.com/sa/en/insights/sector-insights/middle—east-ceo—outlook-
2025.html

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities.
Educational and Psychological Measurement, 30(3), 607-610.

https://doi.org/10.1177/001316447003000308

43




Marler, J. H., & Boudreau, J. W. (2017). An evidence—-based review of HR analytics. The
International Journal of Human Resource Management, 28(1), 3-26.
https://doi.org/10.1080/09585192.2016.1244699

Mufleh, A. S. S., Waleed, A., Altuwayjiri, S., Alajmi, L. H. R., Alsaid Hassan, M. |., & Hilal,
A. M. (2026). Social aspects of artificial intelligence (Al)—driven sustainability in Saudi
Arabia: A systematic review with insights on labor market transformations. Social
Sciences & Humanities Open, 13, Article 102612.
https://doi.org/10.1016/j.ssah0.2026.102612

Nawaz, N., Arunachalam, H., Pathi, B. K., & Gajenderan, V. (2()24). The adoption of
artificial intelligence in human resources management practices. International Journal of
Information Management Data Insights, 4(1), Article 100208.
https://doi.org/10.1016/j.jjimei.2023.100208

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic
management. Strategic Management Journal, 18(7), 509-533.
https://doi.org/10.1002/(SICI)1097-0266(199708)18:7<509::AID-SMJ882>3.0.CO;2-
z

Wamba, S. F., Gunasekaran, A., Akter, S., Ren, S. J.-F., Dubey, R., & Childe, S. J.
(2017). Big data analytics and firm performance: Effects of dynamic capabilities.
Journal of Business Research, 70, 356-365.

https://doi.org/10.1016/j.jousres.2016.08.009

44




Gadlal)

dupall ogie
o=lall g Uil il b gyl Jlal Gl 36l ujes o elihaal) oISHl dadicall cliball Julas ciliulas

A gand) Lyal) ASLaall

Ol Bylaliu
AilS )y A danyg oSile Dl
t0lyia dpale Ay ehaly alll a5k
g il ciliie & il Jlall oy 80US 33t o e lilaia¥) olSHlg dadiall i) Julas il 57
dieald) A e Jgeanl) clllial Yl @l L gead) dujall ASlaally (alal
gl cliie b elihal) oISAly dadcall bl dilas ik (ggise ) Capall ) Al o3 Cangl
eIV Cpents gl duatiy Ll sua e (dd) JU) Gl 3eUS 3 Ll el cgagead) alal
bl claauls
Gabe¥ sttt Slasteall es ol lle cduc gingay 883 U Glia) e o laYl oSl oSia dabi (1
Al 03 3gan 3 Y i oy el Ly Jolaiong ot alal) Can )
rpSlal s o8 (Sl
LlaY) el
t oY) Galiall Gy (aSailgn days oo e 58 LA Bl (V) Adle piag o il Blie IS Belf oo

cabadd) St Gubaia 1(1-0) Jgaa

Ciuagl) A
Bad (a8lgl Y 1
gl Y 2

45




2lsa

Ao

) bl N

:k._\MUAn JL_\&J\ (.Lj (\/) idle c.a.'aj >

4w 30 (e JA
L 40 e J8 30 o
L 50 e 8 140

isle 4w 50

46

sl (1




Clgin 5 e JAl 1
Gl 10 o0 81 5 (e 2
L 15 (e B N 10 3
sl 4 15 4
ilasl) gsiceal) (5
Le ) .1
Bl pe 2
ped gy .3
dae [ Slasl 4
Gl .5
daall dga danda (6
welia .1
@)las 2
JPREN 3
S 4
e .5
g.q:da:‘
B
sliiall ana (7
auesia

slasad) & ) Joaill (g5ina (8

47




Bady (3l

4 i

2 @@l Y

3

Jadal) bl Juas cliubs <Gl
dadal) clibul) Julad clial e 1(2-p) Jdgin

Bada (ailsl ¥

Blaal)
1

Ul s eilgal Lol aadies
Lol gall el il dadiial)

daaal) cblydl il e addies
O 4yl lalial) aaas 4
cbleall sk

‘?AM' Lall cbilad) adllas 5 agdl
O Dbialy bl Gllee (s
.U_a\;,L:'aSl\

Suiill dadal) i) aadties
O Msall Abiiadl SlalaaVl
Jayad)

& dedall clibull cdblas baelus
O Oty Janll (g0 load agh
s bl elany)

& dadal) @bl aladiu) 2
O Slgally KA zalys asanas
) e gl




oSty olSAY il Gl

=LY s\l clidndst e 1(3-a) Joa

£ Aakal Lol aadies
O O O O O ) ‘)..pd\ By ‘?3 gc\ihm\)“ 7
SOpdpall lasl

s b el oISH) o aqias
O O O O O ookl diaade Gluag 8
sl gl

el S ik agus
O O O O O Aaady Gpalasall jelde dalas 9
cpala (i

Jagl & =il oIS ot
| | O O O Al 3)lsall alga am 10
BREIR

& ellhaY) () Aadadl Laelia
bl Cpaall Hlalie sl

11

g_s‘ ‘;CULAA\J‘ <A pladia oty
O O O O O Cralyid) cpaelue g 12

Gl JLall ) BoliS :la))

Laluiy) 1 J sy and)

Lalidy) s chle :(4-p) dot>

e L)l cbal) b agen
clasd) Jaly cplelal) by

49




die el s35a0 pgalga Gslalall Sai
O claally bl e alae) 14
LK)

gl Qi 8 dad 1) Aalal) selis
Apad Jlel) slasy AU

o By ) s g
O Dlgal) Calagi 8US (ppeans 16
Ayl

lgeal) pali (S )

) doals s e 5(5-) oo

Slgadll 335 3 Gpad )l bl e L
A8y culalall (63 Ayl

Tabn aranal (& cOblailly clibull ages
m Claliay desde ST 18
L Onlalal)

Cijlaal) skt A€ Lakaiy) ae s

O | iy colelall Ligall gl 19

Loals ady A Lal) bl seld
O Jeall Slllaie ae oSl lalal) 20
LByl




) a1 Y dad)

) a3 oy clhlas 1(6-5) Jsia

£ISAlg bl st il agass

O V) (s Gpen & e lilaa]
BN

21

V) a8 Baad ) izl el

A3y ducginga SS) 5ypem

22

Aalie (pe BaY) Fuaal) cilmll (Ko
oulie pead Silehal Bl elaY)

23

LSy Aol Aada) alasind uSas)
O Jals Janl) il sasa e Gl
Lslall

24

51




(olisl) LS gl )

ulis) Ay s Sl 5(T—) Jsa

S iyl b e il el

O O O O O Jal Cplelall olas & 8i5al) Jalsal 25
.sLaaall
a¥laal duda 8 cdladanlly calild) agas

O O O O O ¢ IR 06
cJanll Cplalall o 5

A )3l aey 8 KA el aels

O O O O o | e 27
- ey Galalal) Ly ) 3e
B (et 8 Fanl) i) Cuagad

O O O O O e lIL Jalaay) e slial) 28

)

52




Midocean University
Faculty of Management

ID E ill
Master of Business Administration UNIVERSITY |I

The Impact of Big Data Analytics and Artificial Intelligence
Applications on Enhancing Human Capital Efficiency in Private-

Sector Establishments in the Kingdom of Saudi Arabia

Prepared by: Ghazi Farhan Al-Anezi
Academic ID: 253001367

Supervision:

Dr. Fayez Jarad Dr. Al-Faisal Abdul Hamid

2026




