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Abstract

This study aimed to measure the impact of sustainability practices in buildings, through
their four dimensions—energy systems efficiency, green architectural design, smart
technologies and the Internet of Things, and sustainable resource and material management—
on reducing energy consumption in the facilities of the King Abdullah Financial District in
Riyadh. The study adopted a descriptive-analytical approach, utilizing a questionnaire as the
primary data collection instrument, designed on a five-point Likert scale and consisting in its
final form of (26) items distributed across the independent and dependent variables, in addition
to the demographic section. The questionnaire was administered to a stratified random sample
of (205) respondents working in departments related to facility management, operations,
maintenance, sustainability, and engineering design within the center. Data were analyzed using
SPSS software, employing a range of statistical techniques including means, standard
deviations, Cronbach’s Alpha, Pearson correlation coefficient, and simple and multiple linear
regression analyses. The findings revealed a statistically significant impact at (o < 0.05) of
sustainability practices, in their combined dimensions, on energy consumption reduction, with
these dimensions explaining (78%) of the variance in the dependent variable. The results also
showed that the smart technologies and IoT dimension had the strongest impact, followed by
energy systems efficiency, then green architectural design, and finally sustainable resource
management. The study concluded with several recommendations, most notably enhancing
investment in smart building management systems, expanding reliance on renewable energy
sources, developing a long-term strategic energy management plan with precise performance
indicators, and fostering an institutional culture supportive of sustainability.

Keywords: Sustainability Practices, Green Buildings, Energy Consumption Reduction,
Energy Systems Efficiency, Smart Technologies, Internet of Things, King Abdullah Financial
District, Riyadh.

70



gl el

Gag el anl el 1Y

Apde tige st aall 3 Agiany! Sl jlisd 5 .(2025) s fes llae dilae olely
u.aé_-\_)'.'m.o A70 - 153« uald dae ,2&4 62\7}.‘!1_;4.\.'!‘?.] \’51"“5 c.__'.\fﬁl ilaa .izm'l_p alla ?:\_)3

http://search.mandumah.com/Record/1654913

Deallie Al caeas s WS ool hall caeal daall 3l ) #3la deal (g S =
A € Al (g jha (S g ol sl s jlaall Gk s Sadial Adels L(2024)
polall g (1l g 5 jleall Alsa Ay pall juas 4y pgan 3 A8l GBIl it 8 daalull
(e A e - 14. 1 ‘ 44¢ ¢l
http://search.mandumah.com/Record/1495508

Drallne Al caas g oS ool shall caeal deall Ad cpall 2Ol daal g S m
A € Al (g jha (S g ol sl s jlaall Gk s Sadial Adels L(2024)
pstall g O gudll s 3 )laall Ane Ay o2l jas Ay geen A A8l eDigiul (amis 8 dalull
e & i 14 - 1 ‘ 44¢ ¢l
http://search.mandumah.com/Record/1495508

Al g ldnayl il Al 5o .(2025) LAl ld Gl cgomad 5 dlallae Al ¢ S
Gl St Gy 50 eV 3 3N ae Apeetl 28D @D e saasiall 28Ul A sl
oslall S5 lae PSTR & sladials el zalsll Jp 8 8Ual G s Zllal) el
e axfes 320 - 18« Tl 21z Apba@ily Ayl
http://search.mandumah.com/Record/1657257
Ao DS iinnad FLY Dl (it (2021) i g3 e s e D dusa @
Apdigh aslall Ao 25 ) en — Blas Abaay Al Slaa (8000w e At A0 5o 0y gl
e s~ 340 17 ¢ 3 Sze Slagladl LaieSsg
http://search.mandumah.com/Record/1236689

71



e N4 idaad BN Dl (it (2021) un 53 ch e 5 e D s
dputigll o glall Alaa LAy ) g — Blas Algaay il gl Blea a8 o Agiulad 2l 31y el
G0 s 34 - 17 ¢ 3 Sxe bl LadaSig

http://search.mandumah.com/Record/1236689
Slo el 3 (2024) cang o JalS a3l (g B s ¢ ala dene Aapad i

¢ 4g 8o celiayl s Aubud) ahall Alna ban Aue b Al Ak I 48D Dl

http://search.mandumah.com/Record/1479709 1 aa jiws .25 - 14

e deal] (E,,_':LJ (Cpn g 6den] S s saal 625 of cagana cpea e A e cCea llae
b Rl il Bpaiill g ol umall Slall 3 il Lin gl iS5 Gaudad G A8l L (2023) .3 genae
= 368 « 4 14ze Apnll g il Clal jall dpalall sl LAapkaill ol jall 5 4y el

http: //search.mandumah.com/Record/1505210 s aa st -390

(2024) Laese dast Ol g e s A il o ldhue deaa (Jladine
N sall e Gkl Sl AdnaY) e saaaial A8l a5l el Jeed 50
= 1314 « 2 1500 il g ol 2l ualall Alal (s 5 5 aldl 3 &y il
http://search.mandumah.com/Record/1551439 1 aa jise .1394

(2025) . Ao andh o)l el 5 Al dense5ale ¢ aluad) 3 5ane Blladlae G il ge
5lead) Alaa Aoyt cliiall Al apeath 8 bl B Qi d8Ual oDl 0l 5
Jeomasae — 390 17 0 ald s e il aglally sl
http://search.mandumah.com/Record/1601296

(2025) . o anadl el pud cannl 56 oaT dene 53l ¢ paluall 03 gana Blladae Jol ool ge
5oleall Alaa oyt clindl el apeath 8 bl Y1 Qi d8Ual gl 0l 5
e e 39 - 17 ¢ Laldh s Oze Al sl el
http://search.mandumah.com/Record/1601296

Aal e ind ) By ted umdl A0l WY U L(2024) Aekald By 5s 08 5 ceal cauld
e A e 202 - 188 « 1& ,12@ cigdy  LLelaal :Lm_\j [EPETS
http://search.mandumah.com/Record/1474306

72



sand (e iy el sl Al Aeles ted jundll il (2021) LAsas o
oo = 180 1 ¢ Tg 12z ol flay Alaa. dsalill Adgall 5Ll

http://search.mandumah.com/Record/1156048
sand (e iy el sl Al Aeles ted jundll il (2021) LAsas o

http://search.mandumah.com/Record/1156048

Gaias 8 ALK o pall s AsleYT AKA il 50 (2025) asene Jlage 5l (Sl s
L-J"‘ CA_)E.NA -99 - 72 ¢ 54& GE\T_UL.\A.!:}” ?}l:.“} d}.ﬂj‘} EJLoa.n :L'IM (fm‘ ‘f :\.AL\E.\.HY'I
http://search.mandumah.com/Record/1632821

Aalsiad (2023) crese prens elowd cdeal 5o s Ay cang (JLS dene Aalid ¢ lail
copanaill 5 )l Alas . Apmpusall g Al salall 53 A ¢ jualall g alad) b sleal
(e &> Foa .57 - 23 ‘ 17¢  3zea
http://search.mandumah.com/Record/141(0935

il ol g avanaill Gulat Gibans (2025) - Boba Joasd ¢z gadl g o e dena ¢ JLadal)
17 =1 ¢ I Oz cchila glaall Lin 5l 55 Apnatieh aghall Aaa .y oI oLl Sle  ji
http://search.mandumah.com/Record/1583872 (s ax jius

sty aile s ilall SA0 bl apestl (2021) sl ol #da il
e e .803 = 791 ¢ 30p ¢ oalall juall Ay el Aladl L Sluadl Addiiad 3305 md W
http://search.mandumah.com/Record/1435764

Aasinly aiey Jhadl (SO Jakal) el L(2021) Lgsidl ol 2Ma ol
e e .803 = 791 ¢ 305 < aladl jiall Ay jall Al L Sl Al 3y a0 ol SV
http://search.mandumah.com/Record/1435764 ;.

cavacaitl g il Alaa, BN DGl a0k 8 8 el pmdll Shddl 0 (2021) s iy
o A e - 101. 79 ‘ Ve 1 zea
http://search.mandumah.com/Record/1196130

73



c?;m...a'.ﬂ\j a."_ﬂ‘)l"l Al JaalLl Lﬂ‘)\.@_"‘.a&‘i .lg.&_j:!& ¢\J..'a$.l\ (;ﬂ_m.“ By (2021) NEIVL QIR TR

e

& e 101 - 79 ‘ Va e
http://search.mandumah.com/Record/1196130

Agal) aal el 1Ll

Chen, L., Hu, Y., Wang, R., Li, X., Chen, Z., Hua, J., ... & Yap, P. S. (2024). Green building
practices to integrate renewable energy in the construction sector: a review. Environmental
Chemistry Letters, 22(2), 751-784.

Heydari, M., Heydari, A., & Amini, M. (2023). Energy Management and Energy
Consumption: A Comprehensive Study. World Information Technology and Engineering
Journal, 10(04), 22-28

Li, D. H., Yang, L., & Lam, J. C. (2013). Zero energy buildings and sustainable
development implications—A review. Energy, 54, 1-10.

Mahmood, S., Sun, H., Ali Alhussan, A., Igbal, A., & El-Kenawy, E. S. M. (2024). Active
learning-based machine learning approach for enhancing environmental sustainability in
green building energy consumption. Scientific Reports, 14(1), 19894

Mahmood, S., Sun, H., Ali Alhussan, A., Igbal, A., & El-Kenawy, E. S. M. (2024). Active
learning-based machine learning approach for enhancing environmental sustainability in
green building energy consumption. Scientific Reports, 14(1), 19894

Pham, A. D., Ngo, N. T, Truong, T. T. H., Huynh, N. T., & Truong, N. S. (2020). Predicting
energy consumption in multiple buildings using machine learning for improving energy
efficiency and sustainability. Journal of Cleaner Production, 260, 121082.

Sant\amouris, M., & Vasilakopoulou, K. (2021). Present and future energy consumption of
buildings: Challenges and opportunities towards decarbonisation. e-Prime-Advances in
Electrical Engineering, Electronics and Energy, 1, 100002.

Santamouris, M., & Vasilakopoulou, K. (2021). Present and future energy consumption of
buildings: Challenges and opportunities towards decarbonisation. e-Prime-Advances in
Electrical Engineering, Electronics and Energy, 1, 100002.

Sapuan, N. M., Haron, N. F., Kumaran, V. V., Saudi, N. S., & Ridzuan, A. R. (2022). Green
building best practices in achieving energy and environmental sustainability.
Environmental Management and Sustainable Development, 11(4), 74

Shoubi, M. V., Shoubi, M. V., Bagchi, A., & Barough, A. S. (2015). Reducing the
operational energy demand in buildings using building information modeling tools and
sustainability approaches. Ain Shams Engineering Journal, 6(1), 41-55.

Usman, A. M., & Abdullah, M. K. (2023). An assessment of building energy consumption
characteristics using analytical energy and carbon footprint assessment model. Green and
Low-Carbon Economy, 1(1), 28-40.

74



Sl




1
MIDOCEAN

U\:‘-‘:““‘ ® _)La'.hu‘

4315}543:\2.&)3?&.4;?)\“]\
aay S é&i/ﬁ)ﬁ‘ @T
¢day g da Aal

eDlgiul (mia ol b L) ol jlae Gl Jos b 0 6l jaly sl 5
Lol i Aae Jl dile @lld) € e @8 e e Al A c48UY

sl Jali canll p guim gy Aleall b Alaall 5 il 5 Fralal) Q8 el (o oSoad Ll 1l g
oSy el oS3 NS e cinl (al 52 Al cileglaall [ dsacludly sl e oS
Sk Aga s e il Bl o sl

o e glhauyl 1 3 6 Saea b daaluddl poailh s SN ) e oS5 el oo
cZin i aa ot 2l andid g Al Ay g Jelatn oS lede J gl S A UL aes
Al el o) LIl Jla Gl jall da 23l oSag (g

al sty ol 33 gy ) gliait

76



dpaddl il oy

N S0 elaadl g gl

0,30 - 40 0 Jils 21, 30 O saall 2
<1 2s 50 e [ iwd0 - 50 [

s i [ asha [ ol Jasall 3
a|_)}:\S.JD _)_._ﬁ.\.u;uD

s 10 =5 e [ Jil <l 1S [ Boal Gl 4
i 15 e S0 3. 15 - 10 ol

sl [ Jrde [ 8 [ Gagh ol asl s
Seliz g paa [ s (gt y [

77



i) slae Lt

Caliall woyall 6 (V) 5508 g e ilaall 8 Al il jles 1SV sadll £
:cﬂJL_ﬁiY

FEBA IR RS

e iy CawSs kil o S pall iy
bl Ayae B A Lel) dapde pa ae i 3 LS
Saziuly 58 5a0 Jala selialll dadad s

LED pepiliasS 48Uall 5 ya il
R PRI
el 48NS sa0asal A8LLY lae Cali g
A8l 38yl agp 50 181 Lebaa
Cilaad ol 3€ ) ekl ALY ohall auzady
SeliSH paat Caags &y 590
a5 jlarall apanal
aille 5 isall 4 5 ol 33 Ly Sl aa
el Jlaalll Qs jeadl 48 jay
3 skl (s doe e (o S sl adiay
il ol Gl
cilaluual ppana 8 dgnplal seLall) Cali 53
AFS S ) gy S pall a1
Ll jylen JAIN mecai 3 ol 5
Ay ad) dad iy Ay

78



et )y AN ol

AN il 50y Al €5l iy
ALY dllgiu Luai(BMS)
Jdlll e CadSl A3 Cilubun p1dind
LHEE oSl 5 seluall) Japn g
dafie b (10T) oLl e i) s il 53
Sl Jata dadaslh
Migialy 50l Lasiie Ablat ol padius
Alpuiad g ALl
Aol aiiall A gall g 2 ) gal) 3 i)
ALE A%l igaaa ol 3 g o Sl adiag
< a sl aleld
Gpan lgal) lllgid 333 50 il Bk
<)) sall 3 la) A phata
Gy S oal Qi oo sl cilad) i
Al e s sl
ilae 385 slglially 33 y5al) RS

BRI BN

79



rel Y Cnaliall wagall i (V) 508 aum cdBUaY oDlgind (mis 1 BN gl @

(o A0l Ay e ALY CilpeS Camdd)
oAl e g JUs €,
Ciligunt Juaiy L3 5l Jlaalll Crnal 5
cppenailly oa AN Ll
gl 38yl Qs CaglSs cumia
s sale JS3y A8
cn JIE 5145 48 560 Jlaall 5553 S
B A i 8 el
Aalinl) 48Ual jabiaa Je sldell aal 5
Al jlad) allal
28l adil 301S i pdige Crinand
- 8al (GH(kWh/m?)

MRS Judy S el 43550 S0 Bl Cina]
Mgl g 5
(b Sl yaill say Jall ) Lk o
Agtiatlaa s lllgill
3ei) A a5 Atk yalal S5l S 5
-t & AaUal)
el Al el Al pgd
gl dadalll ol il

plaYly il alls ae

30



Mid Ocean University
College of Management MIDOCE Aﬁl

Department of Business Administration

The Impact of Building Sustainability Practices on
Reducing Energy Consumption: An Applied Study
on King Abdullah Financial District Facilities in
Riyadh

Prepared by:

Main supervisor/ Second supervisor/
Dr. Al-Faisal Abdelhamid Dr. Fayez Jarad

2026 — 1448


http://www.tcpdf.org

