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Abstract

This study aimed to examine the impact of renewable energy technologies on
enhancing operational efficiency and achieving institutional sustainability in
telecommunications projects, through an applied study on Saudi Telecom
Company (stc) in the Madinah region. The study is grounded in the growing
importance of transitioning to clean energy sources in the telecommunications
sector, particularly in light of rising conventional energy costs and the need to
improve operational performance while reducing environmental impact. It also
explored the role of project management practices, such as quality management,
risk management, and scheduling, in supporting the successful implementation

of renewable energy within operational projects.

The study adopted a descriptive analytical approach and utilized a questionnaire
as the primary data collection tool, targeting a sample of 60 employees working
in operations, projects, and energy-related fields. The findings indicated that the
level of renewable energy adoption was moderate to high. Solar energy systems
were found to improve energy efficiency, while integrating renewable energy
with project management practices contributed to reducing operational costs.
Furthermore, quality management, risk management, and adherence to
scheduling were identified as key factors supporting successful implementation

and project sustainability.

The study concluded that expanding the use of renewable energy technologies,
integrating them into project planning, and enhancing training and organizational
practices are essential for improving efficiency and sustainability in

telecommunications projects.

Keywords: Renewable energy, telecommunications projects, operational

efficiency, institutional sustainability.
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VAl (sgiwa t Beta Std. Error B aial)

(Sig.) S)ladl) Waall Jaladd)
0.173 1.374 : 0.327 0.449 (Constant)cull
0.000 7.539 0.704 0.097  0.733 & sa5al) Blal cilisjles

aoliall
(Coefficients) jlaasy) cDlas (15) Jgaal)

Day dange cilS (B = 0.733) loaall e Jlaaiy) el dad of (15) Jsaall (e ety
ams qbiall 3 8358l B3] ilesjlas (s5iuss 8355 o (sin Lo 585 (0.000) (s5iese vie Gilias)
Uy ai g Lsang (0.733) haie saasiall d8Ual) clad ads daleld 5ab) ) gag saaly
iglan] AN 5 asmy e Gan i) (H1) dadl agl Jsds (HO) gieall (il

saanial) A8l il guls el e aojliall L 5agall ) cilussladl

Al LAty ajline daltiad Ao Ll Aganlly shaliall 5y dulas) A¥s 53 S aag

cBasadial)l dBll) Ao aalad

oall (gylaal) Uadll - Jasal) anaill Julee (R Square)ansill Jalae  (R)LsyY1 Jales
0.54893 0.602 0.609 0.780
sl adll Jaat¥) #3ger padle (16) Jsaall
Lalviad Gy dpiedll Agaally Hlalaall 85y dag8 Llo)) Al 39ay (16) Jsanll il muass
¢ (R = 0.780)bL5,Y) Jolae Ao caly Gun i) Zilall e saciadd) cVLall ol
(R Square = 0.609) waaill Jalae (o WS . Gayuiiall Gy A8all 88 uSad dadipe daid 2
DR 83 DA e st (Say YLtV ajlie Al il e (%60.9) 4isess L
Ll axial) & Jieall il 13g] agall 5l e Ju b say el Alsaally
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amyall (SFusa FZ\A:\E Jau}'.'m E);j\ C_Il;‘)..ﬂ\ T 9ana aa

(Sig.) Sl yall (df) Sl yall cplall
0.000 90.316 29.447 1 29.447 Dlasay)
0.326 58 18.921 Al

59 48368 Yl
(ANOVA) sl s s (17) Jsasl

A il 3 lle dayyy (gsine Slan) zasall) of (17) Jsaad) (3 cplal) il m3bs S5,
53 Al iy z3saill deeda e Ja Laa ¢(0.05) e JB a5 ¢ (Sig. = 0-000)4Y ) (g5iune

bl alsivd e a3l Agaally bl

VAl (geina t Beta Std. Error B yixLall

(Sig.) &)badl Ll Jalal)
0.129 1.533 : 0.301 0.461 (Constant)uLll
0.000 9.504 0.780 0.089 0.846 algaally Shladll syl
Za))

(Coefficients) jlaasy) cDlas (18) Jgaal)
Ay Lnge Cela (B = 0.846) larall ye HlaniV) Jales dasd of (18) Jsanl) (e ek S
Basly s dia3l) Algaally Hlalaal) 5] (sgima 331 O Sx 1385 ¢(0.000) (gginsa vic ilias)
2lug .5aag (0.846) ke saaaiall Zalhl) e saaiaall ¥ lai¥] ool dalaia) 8305 ) (525
S asag e paiy @ (H1) dsadl Gmpil) Jiy (HO) (gl im il () o il oia e
e 2aiat Al aYLaly) aylie dalviad e duadll Agaally Hhlaa) 5)laY ddlas] AV (6

LBadaniall 43Ul
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(& &Ll 8) 80 bl sl

Jalaa KX

) 25aal)
Latf yial)

eolde & el gl sasaia) Al ol A5 JeY) saal

0.873 10
Y lany|
Alall guln ~las 8 laye Liall 3yla) cilayles @ SG |
0.889 10 Guld Zlad (8 layeds ) 5) laa 1 SEIeadl
aaan4ll
0.932 20 et M)

OliY) yglaal W #lig S dalea 1(19) Jsanl)

oS Lae colaind) il Al L) (gsie g Us)) ) (W & Lig ) lEN Jalaa il s
sl Jae 38 alaedlg A8 (e B Ay Al Chstie (uld o Lgiad 81 s
A i Jalee cVLa) ajliia 8 adill b jly saasial 38Ul el sy glad) JgY)
dandlia 25 Ly cand) 138 (el (B Lehalig il Guilas e 5 dadine Aol 25 ¢(0.873)
ARudiag daaly Bgean saall Fonge Jiail daddiall flal)

Gin 3 saaaall ALl guk #las Ly aslial) 3 Gilujlaay palad) (G jsadl) Ll
LS b cp (g8 A3 ldl s ) it IS daifiye Ao 25 (0.889) b il Jales
afled) s 8 83V O 2S5 13n daifiye dad a5 ¢(0.932) Glunadl I L Jalaa il
S il iy Slaa ) diaill dadlia ghean Laa cAdgigally pauladll (e ddlle daya aias

Al clprie s A lgale ol
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dbaal) l)ai¥ly claugiall Slasy) Julail) gl

14 larall cl)aiyy cillagial) Yol

@l A5 gsies O A Apbaall Glihals dnluall Gillwgiall Jlasy) doaill gl i
i Cun e iYW ) Bl Lacsgiall (ginall Gana ela YL ajliia b Baaaial) 8L
Aoz SoUS ad)y 8 dpadtl) AUl Aada] o Aalenall 5l 6 (3.54) il dad lavigia el
V) Cpens & clil) o3 LY aly Bha) (eay Lan el lat¥) cillasag 2l 3 28
D Lo sag Bagall 51 ciloslans ddaiyall 8l 3 (3.08) Jassia S gl (el 8 . Ll
Aglal) Calpalls A5lae uskall e u3e () dalas I Y dplay) qalsall o )

Cinglf Gillasssia 3in 28 saaniall ALl Galsi = lad 8 L)y aliall 53) lujleas jsaa Ll
el b elad) (ulis 53l puleas sl L dilaial) 538l Ciela Cun ((3.76) 5 (3-02) o
Adagyall Byl s Wity aopliad) #las 8 sasad) Daaal o Ju bae (3.76) dawssias eV
lanll bl 8 G oad agng (S La 529 ¢(3.02) Lacusia ol s3gall Jasca el 3ulay
g N el e ¢(1.45) 5 (1.12) o @bl bV o canglis a9 L 5)1aY) il jlas (cand
A8 jpaally il pall LA dais (pS)Laal) Sliladiad (8 Golall (e ik da)

cilbua @l Jalas (Ll

Cyial) B Al chaiall dilaas) AN (63 alag) A1 asmg il jladl il o yehil
5eliS Cppant A gdass ages denadil) A8 dadail 35 of (i 388 A al) ¢ gum g A yall dalil
Go JB AN (g5ine e ¢(0.71) Ll Jalea ol Cum VL) aojlie b a8 Digiad

ALY aladial wd5s Jedal) selS aey Al ol o alaie) daaal 35 L sa5 ¢(0.05)
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o ise Slale ey aliall B3] cilasjlan o aanial) A3lkll Aalail JolSs off il cizi LS
ey N ) G geall o e Ju e (0.75) Ll Jalae s 3 cubiaial) Cadlall (jaia

Dlsall B} BUS (o Grunag dusgale e Cisds (B ()15
Gl Lleld a8y 8 Gilag) Deo (a5 535a) 5 Cilujlan of 8l Caniag) caudi Glacdl
«(0-05) (e Bl ddlas] AN (ggicne g ¢(0.70) bl Jalae Jaas Ca cBoaaial) d8Ual) it
5 o) gkl coy S L Adeanl gneli€y dalaly) Adgige i B Basall B pSa e sag
A8l e sadieall VLAY ajlie daliicd 30505 8 Glages Lia)l Alganlly o)y halall
dalially alaiall Jasdadll o) 2S5 Gaas dadipe dad a5 ¢(0.78) Lkl Jalae il Cun cgaaaiall
e Adlly Adainl adlaal sty pgpdall dAhainl Glada (B Graula Gupeaie (Plie Baieadl)

skl (gl
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L) g i B Baaial)

Frequenc Valid Cumulative
y Percent Percent Percent
Valid  albw 10 16.7 16.7 16.7
A e 31 51.7 51.7 68.3
38 e 19 31.7 31.7 100.0
By
Total 60 100.0 100.0

(o2 ABUal) gt BoUS Cpaiad ) dpadd) ABUaY) dalal] (gaadal 535

LN g e 2] ga

Frequenc Valid Cumulative
y Percent Percent Percent
Valid o= )el 1 1.7 1.7 1.7
Al 8 13.3 13.3 15.0
Al 5 27 45.0 45.0 60.0
38 50 24 40.0 40.0 100.0
By
Total 60 100.0 100.0
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S DY) 3 add) B e sldie ) seluy

Auladal) claaall g 5 3gadd

Frequenc Valid Cumulative
y Percent Percent Percent
Valid = s 8 13.3 13.3 13.3
A 5 32 533 533 66.7
38 e 20 333 333 100.0
By
Total 60 100.0 100.0

21 b A8l aladin 3oUS ad ) b dpadd) ABUAY) dali) agud

alaiy) cldasag

Frequenc Valid Cumulative
y Percent Percent Percent
Valid  xls 7 11.7 11.7 11.7
Al 5 33 55.0 55.0 66.7
38 5a 20 33.3 33.3 100.0
By
Total 60 100.0 100.0
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gé 43Ual) Mgt ) il PR EN dpaddl ABUAY) i3 g3 (puSaty

£ .9 puall
Frequenc Valid Cumulative
y Percent Percent Percent
Valid = s 3 5.0 5.0 5.0
A 5 39 65.0 65.0 70.0
38 e 18 30.0 30.0 100.0
By
Total 60 100.0 100.0

Oadd e g pdiall B 03) ahad aa Baaaial) ABUal) daaif grad agu
Aaladal casaty

Frequenc Valid Cumulative
y Percent Percent Percent
Valid b= 8 13.3 13.3 13.3
A 5 35 58.3 58.3 71.7
38 5o 17 28.3 28.3 100.0
By
Total 60 100.0 100.0
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Uamadl Cpead b £ g pdiall 5] g Basaial) ABal) ¢ JalSil) do luy

.;\,.\SLA.“ AJUAS\
Frequenc Valid Cumulative
y Percent Percent Percent
Valid = s 13 21.7 21.7 21.7
A 5 25 41.7 41.7 63.3
38 e 22 36.7 36.7 100.0
By
Total 60 100.0 100.0

BT Al ““\Q@M@SAM“ ) 43Ul gkl Gaasal) Jandadd ALl ages

Adluall g
Frequenc Valid Cumulative
y Percent Percent Percent
Valid b= 11 18.3 18.3 18.3
A 5 35 583 58.3 76.7
38 5o 14 233 233 100.0
By
Total 60 100.0 100.0
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() Baaaiall ABUal) ay Ldia (B 4 )oY g Al (3 AN Gl (535

el sagd) pada
Frequenc Valid Cumulative
y Percent Percent Percent
Valid o= )e] 1 1.7 1.7 1.7
Al 10 16.7 16.7 18.3
A 5 31 51.7 51.7 70.0
38 4 18 30.0 30.0 100.0
By
Total 60 100.0 100.0

Jaad (R ste A8 g ldia B 1) (anda Baxadial) ABUal) Ciuli 65 adlew
£ 9 dall 4palaidy) e lisl)

Frequenc Valid Cumulative
y Percent Percent Percent
Valid b= 12 20.0 20.0 20.0
3 e 26 43.3 43.3 63.3
38 50 22 36.7 36.7 100.0
By
Total 60 100.0 100.0

77



Al i gaadat Adeld Cpad B 5 gad) B ) il jlas agud

LN g Lka (b Basaiall

Frequenc Valid Cumulative
y Percent Percent Percent
Valid (e 3 5.0 5.0 5.0
Alaa 8 13.3 13.3 18.3
38l e 29 48.3 48.3 66.7
38 5e 20 333 333 100.0
By
Total 60 100.0 100.0

L)) a i il die eUadY) JulES A Bagad) ey al ) ooy

JSadadall
Frequenc Valid Cumulative
y Percent Percent Percent
Valid o= )el 1 1.7 1.7 1.7
Al 13 21.7 21.7 233
3 e 32 533 533 76.7
38 50 14 233 233 100.0
By
Total 60 100.0 100.0
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A8Ual) dalasf Jads oS ad ;) 83 gt B palecall dagliad) (a5

JSaaadall
Frequenc Valid Cumulative
y Percent Percent Percent
Valid = s 6 10.0 10.0 10.0
A 5 37 61.7 61.7 71.7
38 e 17 28.3 28.3 100.0
By
Total 60 100.0 100.0

ABULY) Aakiif A8 % ga 3 jad A Bagad) basda g o) Gkl agesy

& bdially Basaial)
Frequenc Valid Cumulative
y Percent Percent Percent
Valid b= 6 10.0 10.0 10.0
A 5 31 51.7 51.7 61.7
38 5o 23 38.3 38.3 100.0
By
Total 60 100.0 100.0
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ABUal) Ll bt gl Cppennt (B (59 B39 i S Ly

JSaaadall
Frequenc Valid Cumulative
y Percent Percent Percent
Valid s 12 20.0 20.0 20.0
A e 33 55.0 55.0 75.0
38 e 15 25.0 25.0 100.0
By
Total 60 100.0 100.0

Ylaty) &JL&A 4a) g gﬂ\ S]] Jalas gA P EN R R gl
Sasaial) el to aaiaall

Frequenc Valid Cumulative
y Percent Percent Percent
Valid o= )el 1 1.7 1.7 1.7
Al 11 18.3 18.3 20.0
Al 5 32 533 533 73.3
38 50 16 26.7 26.7 100.0
By
Total 60 100.0 100.0
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(38 g Baaxial) ABal) ay Lie 34T 8 gBal) a3 Jauhaddl) de Ly

Sasaal) il
Frequenc Valid Cumulative
y Percent Percent Percent
Valid s 9 15.0 15.0 15.0
A e 38 63.3 63.3 78.3
38 e 13 21.7 21.7 100.0
By
Total 60 100.0 100.0

VLAY & e dalaian) 3 a0 ) Baase Aldiaall jlaliiall agaad ga'sy

Frequenc Valid Cumulative
y Percent Percent Percent
Valid b 11 18.3 18.3 18.3
38l 5 33 55.0 55.0 73.3
38 5 16 26.7 26.7 100.0
By
Total 60 100.0 100.0
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Aabiif gl &y ) paiea) Cppeand (B £ g piall (a3 J gandly ol SN sy

J5asatial) 48Ul
Frequenc Valid Cumulative
y Percent Percent Percent
Valid s 15 25.0 25.0 25.0
A e 28 46.7 46.7 71.7
38 e 17 28.3 28.3 100.0
By
Total 60 100.0 100.0

LAY A L 7l Ada 31 Ad gand) g aldall 3403 (i JalSill ac
Sashll saad) o faaaiad) ABlal) o daildl)

Frequenc Valid Cumulative
y Percent Percent Percent
Valid b= 10 16.7 16.7 16.7
A 5 30 50.0 50.0 66.7
38 e 20 333 33.3 100.0
By
Total 60 100.0 100.0
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