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Abstract:

The study aimed to determine the role of Saudi universities in achieving the 2030 Sustainable
Development Goals, identify the obstacles facing Saudi universities and mechanisms for
enhancing the role of Saudi universities, in addition to building a proposed strategy to enhance
the role of Saudi universities in achieving the 2030 Sustainable Development Goals.

This study is considered an analytical descriptive study, and the researcher relied on the social
sample survey approach - the study population is determined by faculty members in Saudi
universities, and the study sample was determined in a simple random sample of faculty
members in Saudi universities, consisting of (585) faculty members from universities. (Imam
Muhammad bin Saud Islamic University in Riyadh, King Saud University in Riyadh, Princess
Noura bint Abdul Rahman University in Riyadh, Imam Abdul Rahman bin Faisal University in
Dammam, Umm Al-Qura University in Mecca, King Abdul Aziz University in Jeddah), and the
study relied on a questionnaire tool for members of the body Teaching in Saudi universities.
The results of the study confirmed that the role of Saudi universities in achieving the 2030
sustainable development goals may include: conducting scientific research in sustainable
development, organizing scientific conferences on sustainable development, supplying
community institutions with academic experts, developing a culture of sustainable development
among students, and building strategic plans in Sustainable development, and that the obstacles
facing Saudi universities in achieving the 2030 sustainable development goals may include: lack
of reliance on operational planning, weak funding sources, weak culture of strategic thinking, the
gap between field and academic experts, lack of experts in the field of sustainable development,
lack of... Benefiting from the experiences of successful countries, the mechanisms for enhancing
the role of Saudi universities in achieving the 2030 sustainable development goals have been
represented in: strategic planning, social investment, social and economic empowerment, social
Jjustice, institutional excellence, social innovation, digital transformation, sustainability, evaluation,
and follow-up. , artificial intelligence, and confirmed that the most important proposals to
enhance the role of Saudi universities in achieving the 2030 sustainable development goals
were: benefiting from the experiences of successful countries, relying on operational planning,
attracting experts in the field of sustainable development, achieving integration between
sustainable development plans, supporting... Funding sources for sustainable development
plans, developing a culture of strategic thinking, and planning to confront the phenomenon of
unemployment.

Keywords: strategy - strengthening - role - Saudi universities - sustainable development 2030.
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The study aims to explain the interest of the Prophet’s biography in achieving
sustainable social development in Medina after the migration of the Messen-
ger, may God bless him and grant him peace, by laying the foundations and
pillars for building an effective society and developing it using the means of
human and natural development. Development must be integrated and inter-
connected with goals, contents and results. To achieve the goals required for

sustainable development in all dimensions (economic, social, environmental).

It is considered the era of the Messenger, may God bless him and grant him
peace, and what he did upon his arrival to Medina in building and building
the city, and establishing basic and societal rules for achieving brotherhood,
peace, and cooperation among members of civil Islam has decided and what
it has called for; Therefore, upon his arrival, the Messenger, may God bless
him and grant him peace, was keen to that would regulate the life of society in
Medina, so he wrote a book in which he said: “In the name of God, the Most
Gracious, the Most Merciful, this is a letter from Muhammad the Prophet, may
God bless him and grant him peace, between the believers and Muslims from
the Quraysh and Yathrib, and whoever followed them, joined them, and strug-

gled with them.” They are one nation without the other 000 people.
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: Abstract

The environment is considered the essential element for human life, as it is the living
and natural environment in which humans reside. It includes living organisms, natural
resources, and the surrounding elements such as air, water, and soil. The topic of environ-
mental conservation, protection, and its connection to the concept of development has gar-
nered global attention, with a specific focus on the Kingdom of Saudi Arabia. This is evident
in the incorporation of environmental preservation and related matters into various sec-
tions of the basic system of governance, which serves as the constitution for the Kingdom.
In light of this, Saudi Arabia has implemented practical programs to achieve environmental
objectives and make progress in accomplishing milestones. The Kingdom recognizes the
significance of environmental protection as negligence in this regard affects not only the
environment but also other dimensions and goals. Therefore, this research will address the
concept of the environment and its relationship with sustainable development. It will also
clarify the concept of environmental crimes, their components, and the legal protection
provided for the environment in various Saudi regulations. The researcher will explore the
adequacy of these measures in safeguarding the environment and identify the authorities
responsible for taking regulatory actions against perpetrators of environmental crimes.
Keywords: Environment — Sustainable Development — Environmental Crimes — Legal

Protection

//



\

dodoll

&)lwig ducliall 8)g 1l 60 Lo dylay iio laysaig wuloainall jg i g o
cow JUid avol (,2glgiSill paaill Logaig wullaall &l o 0xaill $5Jg
ol dll e aall o Joa JSin il s)lgall Sljiwl dcpwg JUoiwl
Jlediiwd Joadl 265 Lao sl oUaill 6 JUa Bsas gljiall aluin3l a5
ilga 8 Iaylfiog 1S Lolaial diwl 4g5 3l Llaall Alg @Sl o3
sloyl xafsoi Lgils -6 dinlly lagw duilindly ducgogall dyeyydill dylanll
Sledl o Lape -6 8)580llg « dogall dolsiwall dpailll

Lo «,JgJl (soiaall L d il Llasy suljiall olaiadl <Us glapg

¢ 019VT olc gl ;-6 algaSeiwl -6 diul Llaal JoBl jaisall aic yawl
blanlg adwl s le blasdl L] Lac8l Joadl aung dilbogi aal wiils (sidlg
bhallg doj\Ul yulsdl JS 3LAdlg wédlfiiw3l oo diul) duoubll 3jlgall o
Laule blaall dugilall =3lg

adul) awgilall alanl jrogi (] ducll wlyaigall go saall =lgig
dolaiuwoll daiill lhhiy Lglnyjg «éljiw3l oo diaill Las)lgo (lc blaallg
3135 i Layg> dolsiwall d1aiills doslall JLadl wlagabg wlala daulil
daoubll Sl Lo Blanllg d il aylang duaiill oldhio ¢u Ojledl

adb )03l pblho 4 Suo widg o wuS)si @sgewll dupoll dSloallg
oAl glS il dalaiall &3l (o 3 g Lgeds Loo «luidl Llc Lo sig
DIEE--19 AL 110 0 ,0.8) LSlall 09w all j3Lall (s3gewll ail oLk »
6id Jial &)y 8all mlgaallg Lasle 265 sl aslallg ainll 09 gao 350 sl
Jlacl pluallg doyliall Jloch 0Lialb dyinall wlgallg wallindl o ducgill
sl eis 6 guanilly Giniall

o9l yaigall 8 dualall &) Liwall by Ju GJ] Lall go Lowg
«TPdolaiwall dapoiil] Slasly wlaolalb olgic deanall daola aousi il
JoWist ol 6 all Lo JSo il xe cunje 188 (wloxgimally o lw)laall)
aglindl aulandl :ylgiey Gilindl ggilall 6 s S8l uaaiig gl Legogo
392l oUaill (6 dulilns daaiog dwlys dolsiwall draidl 6 sl sl



N

=

a0l yolally jaigall joloo o Jo3l jonall wind pyaiy (silg
ool adadl j8)g go090 by un Usly ealaall wolxal dolaiwily
JUS 39340 o Lainlan) Lo il yolalg dolaiwall droiill dww gl >Lay3l
Gl dolall Slxall §18a5 g Layl anslall Juasly Jo woleaisellg 5168l e
8 st aslloll coaldl Joliew Gn o laiiwall dui! dweiill dgall Lgiso,
wogualll yag) Julaig dislio A yo dolaiwall draiilly ddl u diplg
) 8),8all uLgaollg Lgoggang dill oilall yocg @il olas (6 dugilall
el alSuduo
8 LablaS (5309 adgewll dalill jg3 6 duidl ciadl S dio GaSs
il dljadl aglandl dwyi -6 ddgall o dgiuall sggallg ddull ylonll i ogs
aolxLwall dueiill slo)l ool sal e Jlg
| dodi
g0 ddduiall 8l a3l 0 33 §18a7 Yloud dolaiwall daidl] (dagiwsi
Al bl ol ey ailepaig xadl elUs alasg o sl sadl Lgio 3010 slo)
ol i 6 el dgliitw Lo 13ag «J auliall dulanll ooy igils
s9ad draal w3 avliall ablang ol el awls gls s (e gllcg
Pl ol o adglii 89109 ggogall il il draadl:Laglgl (uila o
ayyall aSlaall Jub go s33iall olliagl g il dylas duaai alay] JUA go
il o hadl cgls sl ekl go sac pic gl blanll 6 &390 wll
S8l Blgag sl ol aalle Ly bliall olgallg Lol 8580l Lgaallg
Wl 3gio ;5 15 Lola laey Jouis LgigS diull dlan) ayseiall araa3l:Laguily
Alodl o ent
:.i:.:.ng'.SL\.Qi
2ol Lo W] dwwlyadl Sag3
il o5lyadl oo «dydgnuwl] duyell aSlaall adgo apdgi -
aysgaull aabai3l Lo alull 8)y6all aakidl ool Lle gdgll  -Y
dolaiuwall dwoidl Lle @)l al dulon pw saubgll asllall gl -Y
pUall o6 ainl Ll gusinal &)y a0l mlgaall aylas (sao adblio  -£
«$d92wll
o0hall b guaaill L6 adggmall aunlo wlgall Lle guall clal] -0

_Z 131

=



\

:ddu bl o lwlyadl

dwyall dSlaoll -6 d il aylony :lgie) iy (TN alduo ) awlys
Ug-ilallg oyl ads dlao (6 jgduio » -» T-F. 4u9) §-99 ddg0wll
Jlasodl (ol diwd ygpially clWl saell jao — b w3l Ligai
il dglan Jlowo (-6 apigilall p il ddles (s30 aud Jolidg .« sl
ssenioall &8I J5lwgg il dulany dalSall olingll Ley sguasallg
-6 Layg3g diwdl alond dylgall dugilal a3l «(T-MP «ald) awlys
2 lwhal) bhwg8l gl dlan 6 jgirio w.iolsiwoll dyaiill §4aad
84827 (-6 Lejg>9 dunidll 09 gao il Jolilg «dugaally digilall
oouas Il oW3lg apgilall b3l ] d0Lo3l dolaiwall dsaill
9o dlly wleosirall dualé) guéad g go jLiss dinl e blaall
aloo (6 jgudiio Lny widl dogyall glgioy iny (19 (s 1S0) dwl)>
g Lillg d il og géo aus Jglig ¥ 330l waiiyllg syLaall ggilall
Lails)lg Lauailang dauiull oljall 0ggan U3 s9) aubgg

ooy dill sgo 6 aill dglanl Ligilall pUaills (M€ «dabac) LUsS
b3l s Joliig .dyyaiSw3l saaadl daolall Iy «wis)laally duyall
)l Jgadl wlayy i cg o 6 ! o Uil alan) dwgilall

d ! g gan pudgi e Lgédlaal cioainl dsyluwll olwll Jolg
dugilall dnlaidl 9 dolaiwall duaill Lgblijlg Lgizlan d441Sg
vidly 9w Lol ie JUA gog dnindly dupll glall) dalidall
2lay] go dalisall dsgowll ayigilall ankidl jc daill pggéo cialll
Daclw Il dakill oo sysall g o9 s39ewll o biall A s
aadg Lade claiedl i Julsig il e blasdl (-6 Jlad JSin
abaul g0 gy jlpo3lg Las)lgo Sljiwl ] (5345 48 3l JLaddl JS
2lgsall e aygiilly asliall 63 d 6 guanill Ly bg iall mlgall
adl by sl spustl asllall alay| o5 Lol eia JHel dogssall
aggunall Hlgall gr0n 65 Sig @ Slaall JAls dolsiwall dyoill
slos3l sl Lajlicl aiwl Lo blasl slagiliwdlg bl 209
a0l xiuwoll dniill dagall

1-



Zadl agio
vogwadll S5 e oogll pginll pladiwl Gnll 13e doub —uaisl
wossaill ks pc tlsg s, Liadl o gially Losolio 2 g8 alglang drollail
e g 8g)l Jal go ddgowll dalbidl -6 85)lg]lg d il dalaioll diolail
o, bicb dl) apgiladl &g londl jrégil (s390 wll o biall Jud o 83 ATl L3I

aolaiwall duaidll slel aaf aal

oo Lgind ayaiy Log 2ualie &AW JUA oo anl 13 el Jolitw
Wl §99 Leluaaig willao

dwolaiwoll duaiillg dudl ¢ ddMoll : Jo3 Il Eanuoll

Jdwigild)l 4lan]l Joo W@ policg dindl dwd o : Jg3l llball

«do sl droidl &1 bo x5 W ool

ool aiwnd | duoiil) daw lw3l 3193l 3als dudl :cd Wl bl

lails)ig duindl 05ljall 09aé0 : il Eanuall

Jduiad! @il )l dwd o 1 g3l wllboll

Jagiadl daygpal 9SG Wl bl

da>goull dobridl 9 diul) &l & londl oW EJ U danaoll

lg) 8)38.0)1 lgdallg s3g2ull oWl 6 duindl ailjall: Jo3l culbboll

82 9 do il wlelpa3l 3LASL duaidall wigall:SWI lbwoll
edudl a5ldl 0 Sijo

dobidl (-9 dinl dulan) dugypinill d9gaJl @ 8lg ;W alboll
d>390 wll

RV LV]|

2l

o logill

22lpall

=



\

Jol Exauall
dolaiuol] draiilly dindl o @\l
Jowo Lapolic polo puogs 05 il gilall pggantl el ia Jolin
A 15g9 dolaLuall araiill pgaas Jolin a3 Jo¥l willaall 6 avgilall aylanll
6 @0l aimall ety diul aslle (J] pudy a5 (oWl ool o6 Lgialo
W Lol
Jo3l wulball
dugildll lasll Jowo W policg dipdl dud lo
dalitall dugall ol dilly dakudl Lalgli aiull wlaye sac s
Sl poliall o dcgano Lol uwipall gpiralb a] a3 Lo :Lgoaal Jof
dyoaioll 8g5Ulg Uo)3lg <Lallg clggllg duililly awloundl JSbaallg daulall Jias
(7 Lo (1€ «Joonll) «ializall duonbll , alaallg
of 0Lawidl bauny Lo JS» Laib atull ol 6 5390l atiiall Lgdsco
Sl goi5g Linlg duyig dunlg clgg Lo o o IS (s gl lgundl of LI
sLoa o blwgdl 638 aygini Log dsilo wlakiwog seall ellall L6 oljleg
o) «.Lgiy Loys Lalelaig dayoub wlilacg duiy Jlgog ddlb o dalisoe JSuiig
(90wl dil olas o)
il 99,860 8 gawgi 25 (5390l abaiall ol Bali gilull b paill oo
erinally (s392.mll abaiall o US of xai w3 0é)g iyl ggilall ajlao
038 =11 slguw doubll jolioll L6 had &l JoJao 1ysal Lol (uwiyall
L@yl -9 oluwidl Jasi Il poliall 39l alg s crw ol dun o lioll
s3dlg L6l Bl aglan gusb o g sduclibuodl polioll y0) Lo Jio
i Ll b Latnil) (53 LoWlg (53 Lall il dylan) o gy
(@9 dul) digSall poliall o dcgano puali ddlull Slay il yo
3 Jlg luwill GJloi all Lgidg doubll Jod) S iy dgoub jolic 1-
Sl sl S LsiSlg &g «Lallg <lg gl Jio (La3gag b oluilll JAs
2 UgSall 63 JAl> il
215 g0 Bk glwssl oL Lo (e 0985 lg duclinodl poliall  2-
Whlial cbib] Jal go deubll wlogéo go 83laiwil dd suii Jilwgg
dawlyy oy caio Jl slgall o duclibuoll joliall JS g



Ballg (ol boladiwl deubll oladiwl ole disclual cUsg glusl
o8 gluidl o8 Lild aeubll da il o daucliboll poliell ol L
(T go 19 (s1SD) .aiosd) Loeighiy
J18 goo Iaac Lghigli Jio wnlyaailly DlSdall goo sae) aiyll yo,aiig
a9l dypell dSloall cuoja i as)lgo 8ljiiwlg Laslc <Laallg 1503
blasl dojlall daabill guogg il (e blanlg olaiadl (le ySio cudg 6
aguil T.¥. &agobll Lging)g dugaiill LghhAa 6 olaiadl «Us uouaig Lgulc
Sgw g @olaiwall daaiill ol sgiwo G187 L6 dagakll Lgilhag Lgiakii
(1 go M1 «gysdl) . HWI dlaall JUA o Lgoggan puogs
Wl calbboll
dolaiuall doidd] audlo
dolsiwall dpaidl pdbuan) g wlg jLawl Jlis g5 S A3l yg aoll -9
@yl 2o5g allall Jgd o 13a juS ssc olaisl Lle jlag S livo wiwislg
bl ollindl oL §Wlaaiilb oo dolsiwall apeidl wdgl I o layyoill
«swore ) « agaliinl auli 6 duaall Juasl 8)18 (e aogluall ggs didlyl
(Muo TIA
olad aylall JLa3l agguo a0 aslagiwl §iludl ayyeill 6 ygbg
3ylgall 6 sl wlsao Gl dhslaallg agégan Jalai oacg doslall Juasl
Lgdljiiwl pacg daaubll
sl JUA oo Laigly dolaiwall dgaidl wlaypei -6 Jolioll ;gbyg
Nlgiwl pasi :Lgil ey iy s3Laiddl cilall pas woieall ay] iy 3l
g5l Lad) paiy claindl culall gog dinenll soiuwo g6)g adlallg 3)lgall
Lgic seoy ,aglgiSilly I Sudl gaill jhdiwlg dunuall losall g6) -6 daucyll
2y Sy il glall ljlall go sallg darhill wleliall olsaiwl Lgib
Lo laci sl duoulnll 3)lgall aylang ducl)jl Gublill Jio3l olsaiwdl Lgil Lgic
ol Ulgall llig édslall 3)lgall g Ll Ul e adaslaallg gLl L
sxigall) . olall Laoggany dolsiwall duaiill slaiy o laubi Lgisusn 6 ;o
Moo MMl

=



\

lguswl 4 dolaiwall dpeiill gLé sl 13a j9o0 gag Sl ol (99
aojWll yuladl 3AL blundl s Laio dwwiyl essluall o dcgano Llc
as)Linall Taog LgJ jl 031 £969 giog Laule blanllg aiull jga45 gial dlaunllg
igalgal doj\ll 5 Lwluwlly sl g ubg) oclaall Jasll 8)ga) (ady sl
gl 0985 Il wlgadl Jand ay sasy (@ o1l g lall Taiog il jg @3
ol aale 915 Lo o] @bl 3Ly jpall llyaiws dojlll ca Sl a6lS, ainl
awao gl dyls] of duiljn wlgace JSb Gle o3qail ¢ Say Iasall 1iag wells (Sol
dullog
Wl
dolxiunodl duaiill duwlw3l 3las8l Anis dil

Blas)l ¢a olall angill ggSy ol dolaiwall dxaiill dwiyl laadl o
gaiaall Gle 35S ) lpbl o s (6 Lol dgsliwl pace duaubll 5 lgall L
09> daeubll 3)lgall olasiwl L6 Vjledl oo Lis baglls dostall JLiaslg
olsaLuwl jolas g8 Ly oyl oaco aindl e abiblooll g o dasyad ol blys)
(M o (1 o) . sl oLl g5 Gl (5380 bgaw daauihll 3)lg.all

aslall L e yuS JSiin ool allall slaicl glo JUall Jiw e
U0 dcgano aic adi anallg jlally Joidl JHie o3l g-bl o dapiiuwall
Julss dglaal hhall gbg 05 i (sgall SWall e oyt sl lo8l
oIl oyl Joaill @3saiall pé dslall olaiiwl ole juS JSuiy sLaicdl
A Laylpo] o0 ot jlg dnwodl aslall Jio darhaill 63 5a10)l asUall

oo ledljiwl oxcg Lay)lgo e blasllg Lglang adwll puioi «1JiJ
Slaslwly sl gubg blagiwl WA oo dolaiwall daill sloyf asf
o gl 13d doaa) anliall olgall JS sy o)lgall 8)13] guwnd Jlwgllg
saioall dcsll olgaell gbgg diwl e blanl dojlll ajlgllg daki8l gy
(O Lo (11« 0gd) .Laulc
SWI Lol
laiLs)ig duindl 05lsall pggd0

w99 «wgilall Laule idley Il dolndl Jlaodl go sy dddl (e laicl
o5 (JoB8l lbholl ;-6 a0 5lyall pg gao alay] JolisT g w sl 13ia
Wl bl 6 datyl dogall olS)i pob



Jodl clboll
dudl o]l ddlo
o | oo oo Ladlg o P 13a sdg g Lgiuglig adudl e «laic 3]
dwlbdl)U3L ago i€ duadd pdlao §18aJ yo ) dndl e (sadiey 9 LuiBlg
Al Gleg aule
09800 3J13J e b9 8gll iy aiile auiul alppll dalo sysadlg
J3al dcgyinall je Jladll o dcgonon Lgil opei un ole JSiiu daypall
JUa) «dugac olaill Lg) )8y alia 83])lg sy yo bl dcgano ol yaiub o
(AA o T..0
oSg (Lgoyaiy (392wl a bioll 08y 0l yold JSudu aududl dayyallg
GOl clgw Il aule 038y ggpiiro st oluwn :Lail Ladyyol asall ol
agaubll diyl polic aal o3l Joloy of oy Ligieo Ladw of Lieub Lad s
Lo of dugac gl ogslall ad )8y jiblio pe JSiin of jiblio JSiw <lgw
(M o TN (bgdins) «Ujlal
o-le U ST Of ySiaus il doypall Gl gy 4S5 §rw Lo Joling
) Syig dxalg dlg> Glhig sg5a JAd Laylpol wyanil 1] abgll (sgiwall
3o )0 s YIS 13] gl (setuwall Gle gl Lasgan jolodi ol Lgud jlo3l
gl oyl Jals jrall ggsus aygeill yladll clia] -6 LoS gy o S3
Sy9Lanll Joadl I dugloustl wUiglallg glo il J-diig
Laus douiidl o3 ¢all Laus goai Il adlndl oo duul dayyndl aalg
ole way iy Lo jpo Sl dolw Lo it of cisug Lgolia) doj3
$oLall gSPlJlaisl qu o 8)lall asgiill g989 g0 §8a1IL 0980 O o8]
(lngo T-.0 (JLa) .Lgso
o lSlinall Gl 285 Lo Ladls adl daupadlo o ,cgogall sgiwall leg
1 Sipo Lle gy Ladls 399 jpallé duold wiSlion Lle ci0dg ol (§ag dolell
gliall pladiwl 0i gl Ja 6 LaS ole JSuin gainall (e Lailg dads daypall
oe s9e1w Lain jpall gls dauch il dladio waglid dib j o dyysan Do
w0 ddaynall ddndl G| (sl el jolads 38 (b eoladiall 030 Jolis o
dun wlwlSg wllgun

//



\

oW bl
gl dayl 9 LS

Las y0913 ol wny auleg éolall adljall glgif o Legs yuies auinll allpall
oyl dolall gls)3l
il oSl :3gl

Jeall g 3l Sgilall paill : sl dogpall Gopidl o SHI eyl o Soy
3 il plall aaally LauSijo Lo aojan (s3I o laall saayg dayal) gg-Sall
(AT o TV «olgb) «yos 3| &ygdc 3g dayn

pubdlg I9ils yad 3909 o 0 B ail dglul doyyall 6 Uiy sg.as0llg

dcgano Lo yasas (srg9ewll ahaiall ol andg oyl L e cadley aupog
acsll mbgaall 3559 duiul JLeodl go 13ac phani sl apigilall dakill oo
3 8a0) gl b iblop aas Lo saiull oW 6 359 cun . oSyl L Lol
Sblail Jasi go JS (s392w JUy adi0- e 205 3 dolyg wlgiuw 0 gc 30j
o0 1A a8) 83Lall) <@gl duyell daSloall L] dauclad3l of dolull gf a3l
(5392l dipll ol
dudd| dogal) (salall g JI: LU

o Lallb ¢ Luill) Ll Blgill e cadloy 3 ggilalb ol bgp0all (o
09l Lgrany daane &alao of Lan jagi g dlgll yo)l e JLash Gl i
oelpBl Jeall of oluwll a9 &) wligSe W (e (s3lall oSl 09809
(IITyo 7.0 (JILa) .«login dwll dadlollg dauiillg
ool Joall gi gLudl - i

099 « b yadb go jauay s3I (sslall Jeall wdoluwlb Lis sguadall
aallioy sowady Jeall ol aau daiwll ailal dwilbg wweilall g o Lolaio
ol (xwall Laud jg hno o Slol (-0 spall of jla b3l g has ainl oLk yogoi
(VT o -9 sglSLall) s Ll JAls doio of doluw mllas JLas)

vedill auSip Jeay Lol 0eSo 58 d il aila 9 Goldl Jolullg
—paillg glito3l JUA o elI3g b gl uloul e 095y 289 wsilall Lalliwo
weilall abyey Jo olisll yc



dpolpadl dagiidl -

J=alb B lill 85 Jio 0,20l ausi)l (s3J1 Joall auilgill dlanall a9
(e 7.0 JWa) . 5ladl Josy s labdl ghdg
dprna| @8 -2

o0 JS g | @8ller 3939 o 4016 Laysuo (3 lall S Pl oSy S
g3 09 J2all 138 irwn wusand gl dsuiilly olpdl Joslly dglwll
(V1 Lo -9« solSLall) «iipl) ol
sgiaall oSl WG

ob @ 3gasally ddll dayad) dagall YLS 81 oo suiny (s9-inall S
1lgi g0 oS soieall ¢S Jlg dayyatl aia L3 ol e aw s Yoy
«LgilS)b alell g0 dayyall LIS oladl 31 lail gag Liliall Laall
(F1 go TN aloo)

sl gallaanby dlolS aljsg ale e Sl vesh of Lid ,odolb slug
aSglw oL aale g0 Ugils 0pa0ll Joall 138 &9 ba (5309 ayle liic3l aj
gy 0 Blsalg bl adl youyei Gl (5382 9w
S Ul canuoll
&3gaul dakuBl 6 dinl &ljsJl dlaall oUW

il ggual S o dlalw &390l dwyall aSloall @iss 28
Leao Jolon Sl 83aall dniull ol Jo8l collall 6 el Gansly
o GOl cdboll 69 LauSijo e duogpanll Hlgaall (s3geull olAiI
il a3l 0 Sijo 3o dwoladll iyl 3131 6 daiiall olgall el
adudl aylan 83 35all ageyp il 399l caldl Jolingé w2 Wl wlball 6 Lof
392l daki3l b

//



\

Jo3l culbball
lg) 8)58,0)1 Dlgdiallg (s3gaull Uil (9 duiudl @il

e gl pUaill Gle ahslaall e » &dgoull dppoll dSlaall cuojn
a5l ayand dokidl a3 jgd ulSg il dylan) dakbidl g0 ayaell ojaol
Jolisl cagw U3 (aslhiall aig) 8)p8all wligaallg dalisall Lajgog duiyl
Wl «s3g2wll oUaill 6 axbll o5l oo ;S yola Jo8l toacys 6 wlUs
LgJ 8)a0ll BLgaall auogs
Jo3l gs0ll
cwsdgaull ol 6 dxindl 05l

«lg-gllg <Lallg 4o )31 @9 «ligSo dcgano yo Ly bhuni I adwll go S
03® yo YgSo JS crwn Lle aihalloid awsi) (90wl alhiall oL 15
Lgs oLl ol Joall Sip g aupdlanddl adlndl gc H3ais (o lgSall
vad g dugall il g -0 Sip gl allall puog o dbusall yo)81 Gle
290 JSin Lajgo Jolil g uwg dylall dipdl g2 6 i sl ol G le
apdl adl oilyall Bgi

py29» gy Lol Lolaial Lg) (Jgly i diudl (s92.ull o biall A0
il oUas 6 yas e syl ddd | Gle zlaicl s 51 JLesl o syl
Lhally )lo3l Lgiog e inl e 2laicl JSws sl dolndl Jlos3l lel (e
Jlod] pee Ly cuelly @il cayynd ol Lgehidg wUilllg jlaeil Jior . 5Ll
(92wl ail oUas 019 0) duaarall e o Slodl 6 olpill

Sl adhadl go jaT g95 Gle ddll pUas -6 (s39amll abhiall yai Layig
JHo ang» dolulg 8 pbdll LLbil dawlg) Lglhgli g@g dindl g (6 1 Sip
03 go Joloi yo oiig dSlanll Jals wUlaill sia JWAs] giog Jlesdl sia
cail a3 dayphy Laio yalai of dSlaall JAls doludlg 8paall o ladl
((sa392wll addl oUaS 0 1€ ,0)

Jobnall o Sloslg syl gaall JAls spall sdgewll abiiall opa Las
aphall WS swo pan Gle (V) 8slall 6 a0 jos s owall Laas
agall yo Lasysad dug oUaill Lgy oy Il oS aclor dyndl aulgunll
-8 aupdl jgubllg BUlgundl awo ol o Layf els e jadll adg .daisall

.ado a2l 85Lall



dill §a 90 S sl eihadl oo JAT g95 e (s392wll o hhiall 5STg
caclylg sl L Bglall o Lallg anllaall né auall bpallslio plsaiwl gy
auchill ool sy jonu e .« muall byall pUai 6 Jleddloid ppa fun
o yad i ole Joguandl sy 3| aucl) il wladiall g 1ong dgSlallg wlgpaillg
lgialbo g sig (sl -9 dosdiwall o luall Julnd s0) ducl)l o Lallg diwdl 8)ljg
(lgolsaiwl 83Lclg aslloall ,auall bpall oUai oo 10 o) Lginllesg

oo aolll olielly jloewll ghs 00pil (390wl ahiall Jglig
b3l ghs 6 Jiak sologl Jeall liag g ol jjallg aSlaall Jalguw
liag dslanll Jalgw Lle dgac slgo (sTol dubyall xaddl gl ayynull jlauilg
((sr00umll dindl oUas o ¥T0) il oW 03 Si Lo
gl duindl 25l L

Loy 098y sl lelaic8l a8lS 059 dgall il 5390wl abiall &al
lo3aL od gl Il ol pdl Holuwll oy a» JUall Juw oleg dLade pdull
caiilly pandl Jlach ¢c daill apsly wlalaall gujaid oj\Ul b Lingl
SlbLin3l 35 slaiall iabo o)l aiwl ol aule sas Lo §og <Lsg
((s>92wll ddull oA 90) «yol JSuin Lalsig Lgintlaong Lgijad

Lol \wljlally glasdl Slaslg 39890l §ya (90wl o biall opa clI5S
abll o Ui o 1T0) .0gj98l dsubl )l o3y dlggll 8392 e (alw U (o Laus
(192wl

92wl abiall yuicl adll ol o (1) 85Lall (o &Il 8p8all g
Lol cdiy dogpa auid] puwlaall joladi asyyby wguall lnSog w3l olsdiwl
o2ow Bglig :Logd (o auwi
dulall @l aslyn WL

of daandBl olualls : e claic3l dinll oLk 6 (ssg9ewll abiall opa
iy Low ag.iallg doluwll mUlailly lalsall L)l <lsg d5Laisdl g liall
el oUBs 0 T0) «dponl83l o Lol ciygli Lgic

=



\

Wl gl
d3g0ull dabusl L9 duiull oilall 8)i0ll = bgéall

ol e a8 g desldl mlgaall go sac Lo ssgewll abiall yas
(5399w JLy vgalo g8 L] Joal dolyeg fiSTol wigiuw e dsa) gauwll
Laisgac doinall gf doludl of 8ybnall slgall JLAS] dayyn JUadl Juw L los
ol wsley sgall adla ég «sdg0w JUy adi 0. dllo dolitg Wlgiw Guas
il JAls swall a5ljn Laylg @aall cao.b jolad 31 e Luad3l anll s3Uj
asLw3l 8)3Laog (5399w JUy bJi T Layas dgac sy wll o biall g.bg
Jalgw Gle gais Il olineBlg )bl ghd day ] dawilbg Lgiaclao oSoug
o€ 35 3 oyt gl yaubl T ol dugac Gle yai Lgd dayliljjall 6 of dslaoll
slgall 6 LayS3 a3 sl whgaall wipic Jliag doo guigaall of JUy 9371,
wsd9ewll ddydl oS o (e)-€.-19
LWl il
axidl @5l 4Sipo §a L9 drolbull wleladl 3L5L doisall wlgall

w3 wlga JUA o &l 9o of g ddull aglia dulan Jlis goSu o
ol oSl elypad gupb o clgw allall 63 e aisIl 6 daaiio déuo
wocl el 0967 U s0) 0 dLgic EAL3L oLisllg doypll 2890l liyleoll
olga wasa s adull alasy gloii gl duelall yoguaill ol saig @ sliall
dwigilé bulgs §og Laic g iluillg diul oJl)all daylio Lgisoy (uasdl Juw ole
03d Jglisi égwg 92wl adl ol o ¥ 85 Lall o) 869 l@dayaad oJ
o0 b sJloloadl s 50 Q.J'ogi,oj @yl daulaoll (ot §JI wlgall
dacgogall anlll go ol
:diud | guinian -\

Jo-8) ol LiiSey Ju ddadl Gl blandl 6 1aa 000 9> &l (niaal
oo &b gloii I ashallanslSal ubly golwll jgall 9 0.8)95 0l
63 JUA o9 «oUaill yjoguail el Ball jo Bwill dadud] o bl < Liu| JUa
vailléialog dislonll 99, bg dslBuall g9 ppogh apll ginidn 098y polaoll
ole Pl éslall 8 (sag0ull all ol jai 389 . Joall lig) opaall olaill
wo9-al -9 <L Lo ,0.8)lgsl youd o9 ogr dbgiall )lgsBlg o gines wlilya]
sad 8x3gagall dlioBlg slgall (o wwlizell canw» e yadill a3 cn oUaill



N

=

by oSy «alglllg oAl oSl o (53 dallio Lo Si)b aniiiiall 6 Liviall
—xi60 )93 3335 O gSeyg davall dlacg d0dlgll dnuo il jonw )T
Dol JISLif asls oo aiul dulany dsloiall dokiidly ~slol g dinll
(A yo A sag)l) 3 ol dpoliaill yogaill wliiall g 1o guhi ssog
‘] §p0 T
il Gle blanll (6 0 g0 j9a0 098) g0 2309 pu ddull giido
o il gl 05 daanall gbliadl dylang duwln) wlgé s Layl Ju
0985 wlg 8l 6 dg dranall §bliall aylon (Jgii Il dinglly daudalsl 3)ljg
of Gle wolallio o 6323 Lay jo b 1yaig ddull wlalliall Gl Giniaill
363 aaulwi dug dpasiidl cadliall HUlyg dasllball Ul pasall (aal
09S Al ;89 sy duo il Wikl a3l 3LATY8 3930 Gy jSpel gl db i jSpo
abyi jSpo 0y 81 L] anrliwig dalliall anw jund & bgp00 pé allaoll
038 1 Sipo Ll Juogill dojll Bl cha] &0 G 3930 gwpd jSpo of
aulalal 8)ljgd doyb il o3 duolall wlgall oy0i wlgall 6idg «ulalliall
(Fa TN lio) Lpaa g las] 005 a8y dusgowll dwjell dSloall
LasSipo (e g 6glg dutull ailall diyles jg93 (-6 0153 grw Lo ,5b
a5 wadBall ab duo bl wlilyal 85 blal doj\l duigilall olaall jysnig
wlgselly wlolpll glanly gusnill dlac GJoii I wlgal jgs I3 o) b
o0 <l JoUisT cogung duSipall dalliall aan cown Lo cadlaall Gle dojl]
Wl Jwaaill
diud| du oy duaidell dylidiw 31 oLl -1
il olallall -6 phill ilidiwl JSiin Leeog 40 ola) JUa
&G\ go yladll63a Y9 Siig «yaidall pjgll yo sy v Lalll 63 jaualg
ey piilg dwgilal] dakuBl 6 uaise olalll e Laci ygSg «Laci
ol cinug dLgilactaulel Lgi)hs jaaly .dind JSJ put) 2035 &g
9l 1joll oo Laillis slaicl dag o Laysai Il olhall oo
gRMo yuoi dogpanll Llolll wjglad 13] paidell gulaall yuy)
w9 3)9 Lo §99 pupaill o yaui sl cLalb L6 wjasol gl ws3gew JUy)
ool glallleid ajaas sl wlhall (e poliedl o Sag diul ol
(92wl &l oUAS o 3,0-FA0) .du)ls3] aSlaoll

_j 143

//



\

digdl dylon 9 Jladll )39 dolall dlull -1
Usg inl ashall ds8l50 L6 ago S jo> Lol dolall dyLill
g8l -Lgolai Lasg- anlall aylull (Jgii» :dinl ol :aule yas Lo §ég
oloi:Leadlg (olbaill yo (yu0)3l) 83Lall 6 Lol jLirall mlallaall -6
(il oW oo £T 0) winaidall dasSaall
wlg 89 dindl Gdniso G0 JS gl Lun o dolall aslill jos Txng
8821l 6 Ly I 05 dojWl juolball jyyals ggog8y i déwlynll
lgall 615 2.0 §rawiill dolall &, lilly dodlgly doll olulall Joa
Lol wlinlball adls LgJ ugSug «JLes JSuiu La)g (5385 (o dojll day)ls3l
j3ool 386 13 Layanig secall doylio abdg gf iaoganll sgeall clyyni
il aslall (6 §aanill daide &5l «Lisle JuSui s olall oWl
(g1 yo . T-T0 ‘L,Jlg.;o)
<JWl o]l
o592l a3l L9 dinll &lon) duaypiiill 5921 @8lg
dil Gle blanll do)lo dabil g.o9 e &390l dypell aSlaall ojs,
il dlan) daslaall adgs s3Jl sl olaiadl e aygall s3] og Lgislong
ol e padll 3)9 cun (o Sall qwlwdl oUaill 6 dill d&las Taao wuiiw) Lgil
«lLgic w9 lill ging Lapghig Lailang aiull le daslall (e algall Jagi
8l draa8l sa0m a2 padll 1ia Julaig (aSal wlwdl olaill oo T o)
wip o duga gl =S elguw dinll Gl blaal aSloall Lodgs 3!
A auad Loud daddll §u8ad (-6 ddgall adggumo (| 8)Liv3l =iai Las
oWl o IT 0) «ddsle dunle ddnA §og duclaindlg dyslaisdl dpoiill §48a3
lgyUl groar :aai bo o Sal) ngw‘Xl olbill 8 Laul 3)9 Las (oSl Q»Lw‘ﬁl
8Unill 6 of dranls3l sLiall 6 of Loy s 6 gl uo8l b b 6 Wl Lacsgl s
Lo SlgyUl Ll 3)lg0 g 1ang agall polaidl ad] siay (3l spaull (sl
oAl g (Sl swlwdl oLkl go 1 ) «ollaill ain Lal Lasg algall
dablao 033y Loy il gyl duaiig dylang JUeiwl d40uS Agubg) (5392wl
038 gu8ni aosaiwall Plwogll (J] iy gl 13 k",99«Lg,iboijj_o.;_g ddgadl
.Sliall



Llon (53Lo cwyS gl dalisall dakill go dcganos :el3 x9) j0g
sLall aipl plss dabidl 63a yAaly dyinl 3Ll aojg Lajgass giog diyll
)aLall Jaoll oUai» Layly <& 1€€1-11-19 Al (110/,0) 0.8 Slall 09 wyally
0.8y LSloll ogwpall Jaoallg (BIETT-ATE 5)lig 01 0 08 ,-Slall pgwpall
o0 Jaall d iy aylas 6 JLadg jiS j95 ad YlS (sidlgn .DIEET-1V Ayylig 0 0
s g0 Jaell @iy e blasl dojlo ool guogs lsg dyinll yb il
o\l yuleo Ll gubhi jindlg adnunl 3l duigall aollully dnuall (ol
Joall diy oc danll Jolyo3lg JUaa3l 4o Jlagll bran

ol :Layt adndl e blasdlg dolanl 1095 abais (Il dabidl oo o9
dlg €/0 0.8y ,Slall g wyalb pLall duchil wluadally aa w3l jLasdl
«DIEET/T/A

JSis 1 8aowdl plaALuwlg slpiwl ja G le ol 13 jopa Las
2gli 6 595 L) weSy 1o wluillg glusidl &)Lall of dolall dauall (e [aa
dduly dnall 8aall saawdl sliwl (6 Taa o olail olSg il
3 o0 g A 89 6yl Lasaad glad e saawdl 6id jans &y dun
(€0 yo ¥ oy ill) .dSlaoll Lalod sy pawy

0Bg ) joboo Lo ol (T-¥. dSloodl &gy wela Al suoo Gleg
Juac b g og o cun sddull dglan Tv. aSlaodl ) Dlésgiwe aai o
Sl bbally o lbausiliwsl gog JILA oo Lgilang alul G le blanl aioss
coitll Ll aaslaallg dipll dyiboll dyasiliwilg dolsiwall dpaiill blial jjos
23lgadl oo ddudl dgland auibgll adnall Laylg «,lill <Unall 83Lcg S a3l
S92 @0in0 jga0 -8 Ldg dahill adlall plsdiwl GJ] angilly dyiloussl]
au3lag daulaig dwlay) ddy L6 yinell sl Lo 8L bady 63161 a0y

oliuglly wlljgd! o susell Jls dudb do Bl daliidl déoliog gulilg
LaJ (g cdcl)ilg o Luallg @il &)ljg Laiog il dylon wlw3l La)g> duogSall
Gubi Gle yoyallg e olilg ddpdl eUns allolg dudl dglan -6 pudd) 9
S ol fiw ] slaclg duaisnld]l wlgall e oiuaii dayliog andlglg ddl oUAs
dsysall wliall Joasig wld3lg doj\l b hall 2 699 dipdl glnal dibgll
@aonnll gbliall (e Slpily @aizallg 516l (sgcoil (sgimnall @8)g dinl)
oIl Ul e adhdlaallg

=



\

aolbig uLladl yo yolddl -6 yuS j93 dugyallg dyaldl wggill 8)ljglg
aojll bhall g bgg «s8lly yaall JAls dayhs aiy Gle bolall (ool
ddly auisll juleoll ciway duball LUl o yaldill wladliwilg
.63 ninall

lgwi) Lleg bl dlan (-6 yusS )93 La) Laul wluuwgell o a0l Jliag
Ll @il e @gdauall dgall cnwol cun sl dulang 3Lo)ill dolall dwll
Jooll alisiwell bibsll gogg drsgawll dysell daSlaall Jals sbgll sueall
(€A Lo AT iy i) 3 Lo)8lg gl

e blaall -6 jusll Lajgag aphnall sLindl alan) duiboll diugll Lauig
833 gall agphall sLall G le abaolaallg dSlooll Jals ilgunllg bl gg il
Jaoolg daoubll Blanell dolély wule blasllg Uil Uhagllg ol 83U
20 grwitl Laauhi G le Jaollg (xSlo3l oig) dnbiall mlayleilly adlgll
slindl ayland aibgll diugll oWas go  0) (53331 duogSall o lingllg wlgall
(Leilailg duphnall

JSlo <L) 9o @dgewll dnpell dSlooll cugail & palldsiodl 8 all 99
gy Lalaal jShall 63 o . sl olfJ31 jujei dalSo dosdio dyibg
laidgguuo (| aslo] oWl JAls agoulbll 3)lgallg audl e blaslly gloii
ﬁl@l@gﬂ.é@sﬁq&dl&giﬂlpbaow;gwlauudlwl}ok_.,.é
.;JIJAL_J..oJILHS\_pg dlall oy wlgallgo Jledll grwidl JUA g0 olgalleis
vitaill 48085 Ggiw b g o9 0987 LaS adul :Las (e blaall ay)gpall
aolsiwall dpaidl §18aig Liiy dollw gleway &Sloall olfdl uSei ( sl
(€ yo TN (alao)



dojilall

06080 e cguall Lall il ols Bjagall duisl d8)g)l 65 JUA oo
abiall ol8 adg .ail ao uSiy I a1l yoseiwl liSg (LgiligSog ddull
Sl 138 -89 .aln)l 638 oo )l B gy duin wligac g.bgs (5392wl
ddl aglon gw Ujled §28a3 L] b gl doge duigild DT Zalll yopiwl
aaeiil olalinlg

8)9pu09 ddl (e blasdl gu vjloll &ug) (s392mll o baiall 036 189
o\ cauSg (sl sadlg dolaiwell draiill 0gga0 2l Jolii s doadill
oluogi 0389 Sl sac L] el paldg dolsiwall dpaiill blsai go <l
Lad] sdiwl

@il 5 Uand e rguall )] 6 cn Wl sgg duingl duwlyall 038 saund
0 gl Slalull Jus o aaiall dvgilall ollyagl adles Julaig
Sl el pjoi) adadl ©lgaBl el el adawig auill a5ladl agalgo
09800 j2ji 6 Uiy lagwo dolaiwall draiill U] s aidl an jyjeig
gl dpjall dSlaall -6 il vjlgd Lle blanll )9 o9 duiull dggunall

//



\

2Ll 3l

- Lainldg «dssgowll duyall aSlaall opghi 53l sl olaia3l
06 Llady wsljitwily wglill o Laule blanllg (Las)lgog diwl dlon
aoslall Jua3l g-an yloog il alan LI bagi gbilgd guog
acsl) olgac oo 28 «iysgewll awyall dSlaall of J1 8)Lb3l s
dugall of sl dind! Gle lelaiedl =O1S elgaw dindl Lle guaioall cjl
Aupndlgl

9397 3] séolaiwall duoid] §udnig dadl ban o ddig dlo JlUia
o0 01331 w3l g wg Lo il yo dil olic dlan Gl dail 1ilgé
AJ'gﬁJl,O'AiLu',Ohﬁk;\J'&lyug“&olMl&.&niﬂ'jjj‘d}jimU
awlwdl olalindlauli $ag) jlging Jsleg o Sa JSin duoubll
dwoslall Juoil

Slo 99w pay aLall al ok jlsco] -6 (s392wll o hiall A
iyl suaad Slib w05 oUaill liag .«a 1€€1-1-1 Ag)lig 110/,0 08)
lgianlg dabi3l Jasl o suinig Lol 8180l lgaollg daalidall ayiul
il polia) ayliall lanll A o 392l pusSig airgas) Liayls)
816 sl il Oglwl cuepl cysgawll dysall aSlaalb ol an
daoiil| danwilfiwl oo L;u_u.JI sl cnwed G dolaiwe]| duaddll
¥, aSloall dugp do il dsclaindly drsloisyl
ngidlp_gg_uuaﬁ,q;l)j?lu_oq_mﬂg&g\yvcgmdw Ol g
aoidll Jac §g0i §J18;usll glgall yo dindb oy (31 oSl paally
.do | xiwll

-\

-y



=luogill

aucgi) abai dpwlJl Jolall gron 9 drouloill aaliall Jouis ol sy
L6 @old g lill o Las)lgo dylang diyll duaal o llally Lk
S0 &l e ahslaall 8,58 Awag ol oo dnall aspaall Jalyal
saall

ashall by kil damiiall §18a0l Blaag aSlaall go 3 <L
Sl Joall 6 asié <l s S0 gad oo 095 ol e il
olejliall 63 b Juadll dcyw b gy <L

SLad e Lyl e (5] ool oL 4 8010 caalll Asiay
dinllg gypaiall Ules Ulol yog) -auaa glab

il sbgi dules wilan pc gainall slel sad gl scgll o)
g 8800l 5 Ugaall gasg aiudl e blasl

aatull ol Joa avgilall o Lwhl oo sujo b call goos,
La) 81800l SUgaally

poliall &sLal dil Jodao b gweiy of (sdeemll abiiall bl
oLl Laaagh sl daclibuol

-\

=



\

aalyall

dwgo Y Sl pall gc ddggwalb Ylbolw ooyl ngw « sagll
TN Gadwod «gjoilly yiuillg dclal) Yllw)

aslall )l iyleo duwlys sl Eugh dosan waew olubl (sglSLall
« o9 o3l aaibll ylac @ujoillg yainill

el aslaall 6 aiull dpeilall alaslb wols aaal (55l
o T oLyl dolall 8)l331 sgao wiusgawll

wlac i oupell gainall d4iSo Sullg doidll yolw xaal i gwgacll
TAA

w8)Laall 8Lirio wglill o oyl diwdl dolons :aanl 3050 «asll
i 3w 99 ) aiSw3l

auai) - wglill 4880 d il dslan ggilss auySilauc sonl wollw
0 g el dagill s winaubll 5)lgall

wlegihall glgys «wlgaoll gils olall amall eeslio :awl wolgab
BTN T b yliag dsola

08 g Lill o &l dslas) augilall _ilgall L akhao s «ags
1Sl I d)lao dwlys widgadl mLislassly duiboll oy, il cgo
(P b dgyaiSwdl «,2olal

b 1331 duiSe 3uais «Guillg dupbil g adl ol wopdl (Jila
LoT..0d8;aall

-

-Y

¥

q

dyalc oyl Lt

)b 6 dolaiwall dsaiill dpgilall doudall :xanl Wl (sxigall
LOT.N AT 3¢ Laiddly ggilall dlao wolall (JgJl ggslall plSal
dpyall dSlanll ;6 Leibgacg daiwl aihar lalw ol oyl
815319 3Laidd «jyjell auc <llall doola dlas djléo duwl)ys d3geuwll
B IEr

adowllddly sylaell ggilall ddao 9 jouio uny (§ud) soow (SIS
o T19ar s c gLl

a9) §99 adg90ull dpyoll dslaall -6 dl &ulan (Juclow] (palao

Y.

-))



W loodl wgially cJWl > o)l ggilalg doyydll auls dlso oT.F.
OTTFA

ad €7 08) gl wgilall o ddul) aplisdl dglasdl «sa@ (bgadhs  -VE
0 TN wugSIl doola » 110 diwd 99 »gilall Jaeall T1E
:dolasdl WL
3030 j3Lall 390 wll dupell aSlaall (6 0 Sal qwlwilb jolbdl )
«0 \EIT/NTV Ayl 9./1 a8 -Slall
1££1/W19 A)lig 110/,0) 0.8y Slo 09w oy ppLall ainl) olell olaill -V
«oT.T./V/\. : g 6lgall> (&
09wyl j3Lall lgolsaiwl slclg anlloall aualb 1 8pall ol -V
«® \EMHT-IF A)lig o/1 0.8y -Slall
B ET-ATP A)lig 01 o 0.8) ,Slall pgwpally 3Lall Jooll olki» -
«DIEET-1V A)lig 0 0 08) Slall 99wl Jaoallg
-0

9wy )dLall Lailailg dupnall sLindl éaylond duibgll adugll olkbj»
AT Ayl TT/ 0 08) ,-Slo

//



\



83ai0)l 0031 912D 0860 yroudd 3332 gk
JUsUl aloi aolp 9 2030 dolsiwall dxoiil

ol peigall Gl o0 i
oT-F. dolsiwoll duaidll blaailg wloolall
«lw)lanlly wlosgiwall»
doannll daooly L9 dgs0all
D1EE0/V/N-. Gélgall oT.TE/\/TY-TT

k’JJ"JI 292 (M g)-LC oD
daoaoll daoln
d>gaull dyyall dSlooll

//



\

Lasloll
dsoiill 8ol 008l laal adlas auxai oIl dwll ciosd
dall IS seinn b aslaall el g padd oo ok Sy TF. dolaiwoll
il ©oaicly dydeewll iyl dSlaall b LSl alo) aoly o6 dyell
oo LSl el aalll 1S Jalal aie calo by o ladl  aogll a giall
31518 sginall Julas dslhy o sAiwly « i (#) sac @)Wlg gaiwall qloill
iy5Laisslg duclaindl slasdl L e dcjon pggin (1) Hoinl cun Uyl gasl
MlMlWéMlmxlﬁlmiwm:@‘@u@Mg daaudlg
i Gl oT ¥
o0l &olA@le&.*niiJth.@i,g@LdoWQi&!@b.ﬂl;uabg
muswlwljij@plwlwdwggaMI
ASTcwaly dadag i.b.wgi,o:L;xL;_Ulg EAWXIMI;WU‘A@EIW@
w8 aolaall elli yuouad draus) agaa johaie dwljsdl 2ioad 05 og 70 yo
93 polpdleid e pilgduall gl lic aunghh cogly ) LS g lei aolp
%Isdgjaovééuipﬂp.ow&olmdl&%aiHLleideom&%mi
JUSU dell aal

o003l Sladi odléo-)LsIl olaj aolp dnlidnll wlalsll
J dolaiwoll daoiil] 83 aiall



Abstract

This paper aims to define the concepts of the United Nations Sustainable Develop-
ment Goals 2030 and reveal the extent to which these concepts are included in the content
of Arabic language books in adult education programs in the Kingdom of Saudi Arabia.

It adopted the descriptive analytical approach, and the analysis sample included
Arabic language books for adults in the continuing education track, which numbered (3)
Books, and to collect data, the content analysis card was used as a tool, as it contained (62)
concepts distributed across the social, economic, environmental, and political dimensions,
covering all seventeen United Nations Sustainable Development Goals 2030. The study con-
cluded that including the concepts of the United Nations Sustainable Development Goals in
content of Arabic language books for adults in the continuing education course was low in
most dimensions, with the exception of the social dimension, which was moderate and at a
rate of more than 50%.

The study therefore presented a new perspective on how to include these concepts
in adult education programs and recommended directing the attention of educators who's
responsible for these programs towards The importance of including the concepts of the
United Nations Sustainable Development Goals in the content of Arabic language books for

adults.

Keywords: Adult education programs-Concepts of Sus-
tainable Development Goals
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Abstract
This study aims at highlighting the role of adoption of the spiritual reasons
alongside materialistic reasons in achieving sustainable development in the light of
the miraculous verses of the Holy Qur'an that came with ideal values. | classified
these values into the following topics: the human being is the successor of the Al-
mighty Allah on the earth, the faith and piety are the source of blessings, seeking
forgiveness and repentance is a requirement to increase Allah’s grants and greed-
ness destroys blessings, and that managing natural and human resources is the
responsibility of wise people. The researcher used the inductive and analytical meth-
od. The most important results of this research are as follows: Islamic legislation,
represented in the texts of the Holy Qur'an, pays attention to this human aspect. One
of the manifestations of God’s supremacy over His creation and His mercy toward
them is His guidance of people, through the teachings of His revelation, to that which
will improve their lives in the present and in the future. The approach of the Noble
Qur'an is distinguished in its rooting of development for the sake of sustainability by
a balance between adopting materialistic causes and spiritual causes, and that it is a
clear mistake to rely on materialistic reasons alone, and neglect the spiritual reasons
in the hope of achieving sustainable development. Going by the findings of this re-
search, it is recommended that both materialistic reasons and spiritual reasons to
be considered in preserving natural and human resources of the hope of achieving
sustainable development and a conference aimed at highlighting the purposes of
legislation in the Qur'an and Sunnah and their role in achieving development sus-
.tainability to be held
Keywords: Values, Development, Sustainability, Noble Qur'an
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summary:
The study aimed to prepare a proposed vision for enhancing the ethics of artificial
Sustainable T'.¥. intelligence among science students at Majmaah University to achieve the
Development Goals. The descriptive approach of the social survey type was used and applied
faculty members at Majmaah University. A questionnaire tool was used (£TA) to a sample of
to collect data. The results of the study reached a proposed vision of designing an applica-
tion enhanced with artificial intelligence (EthicAl EduHub SDGs) to enhance the ethics of
artificial intelligence among students of the Science Department at Majmaah University to
The researcher recommended adopting .T.\. achieve the Sustainable Development Goals
.the proposed vision and implementing it in Saudi universities
Keywords: artificial intelligence - sustainable development - ethics - proposed vision
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Abstract

The present study examines the interconnections between SDG Achievement,
Corporate Social Responsibility (CSR), Social Inclusion, Innovation, Industry
Type, and Technological Advancements. The research employs Partial Least
Squares Structural Equation Modelling (PLS-SEM) to reveal the intricate
dynamics exhibited by these variables. Positively influencing SDG Achievement,
CSR emerges as a central driver, with social inclusion and innovation acting
as mediating factors. The research also investigates the moderating effects
of technological advancements and organizations (specifically, business
organizations and higher education institutions) on these relationships. The
findings suggest that CSR practices substantially affect the attainment of
the SDGs and that this effect is further augmented by their interaction with
innovation and social inclusion. This study makes a valuable contribution
to the body of literature by comprehensively understanding the interrelated
variables and how they collectively influence sustainable development
towards transformative goals outlined in Saudi Vision 2030. By utilizing
these discoveries, policymakers, academics, and institutions can enhance their
corporate social responsibility (CSR) approaches by harmonizing them with
worldwide sustainability objectives, such as the Sustainable Development
Goals (SDGs) established by the United Nations.

Keywords

Corporate Social Responsibility (CSR), Sustainable Development Goals
(SDGs), Social Inclusion, Innovation, Technological Advancement
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Introduction

In the contemporary global context, it is crucial to prioritize addressing
essential environmental and societal issues (Costa et al. 2021). The Sustainable
Development Goals (SDGs) (Erin, Bamigboye, and Oyewo 2022), which
cover a broad spectrum of issues from environmental preservation to
eradicating poverty, have established an unwavering trajectory for international
advancement. Governments, enterprises, and civil society must work together
to accomplish these critical goals (Sachs et al., 2019)civil society, science and
business. Yet stakeholders lack a shared understanding of how the 17 SDGs can
be operationalized. Drawing on earlier work by The World in 2050 initiative,
we introduce six SDG Transformations as modular building-blocks of SDG
achievement: (1. The present study explores CSR’s complex and crucial roles in
promoting the SDGs. It investigates the mechanisms by which CSR influences
the attainment of the Sustainable Development Goals (SDGs), considering
crucial moderating and mediating variables.

This study examines the intricate connections among corporate social
responsibility (CSR), technological advancements, social inclusion, innovation,
and industry-specific practices to assess their combined influence on the
realization of the Sustainable Development Goals (SDGs) according to Saudi
Arabia Vision 2030 (Kosarova, 2020). Social inclusion (Velte, 2022)through
a social contract, a company must fulfil the respective society’s values and
expectations and gain legitimacy. We also rely on the business case argument,
assuming a positive relationship between CSR and financial outcomes of the
firm. This analysis focusses on 54 quantitative meta-analyses on CSR and
includes a structured literature review in order to increase our knowledge,
which corporate governance variables and proxies of firm’s (non is of utmost
importance as it reflects the degree to which corporate social responsibility
(CSR) initiatives encourage fair and inclusive societal behaviors, reflecting the
core tenets of numerous Sustainable Development Goals (SDGs) advocated
by Vision 2030. Concurrently, the research investigates how corporate social
responsibility (CSR) stimulates creative resolutions and novel methodologies
that directly support the achievement of the Sustainable Development Goals
(SDGs), thus reflecting the forward-thinking ethos of Saudi Vision 2030.
Through industry classification (Zainuldin and Lui, 2022), the study provides
valuable insights into the variation of corporate social responsibility (CSR)
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practices among sectors, highlighting the impact that industry-specific strategies
have on the realization of that is conducted to determine the extent to which
technological advancements (Potocan, 2021) impact the correlation between
corporate social responsibility (CSR) and the attainment of the Sustainable
Development Goals (SDGs). The focus is on the potential of technology to
enhance or transform such endeavors, thereby expediting the realization of
the sustainable development goals outlined in Vision 2030. Organizations that
thoroughly comprehend these interconnected dynamics can better customize by
ensuring that they align with the ambitious objectives of Saudi Vision 2030 and
make substantial contributions to the nation’s advancement.

Research Gap

Although the contribution of corporate social responsibility (CSR) to the
Sustainable Development Goals (SDGs) is widely acknowledged, more
research is still needed in this area. This knowledge deficit concerns a thorough
comprehension of the complex relationship among CSR, social inclusion,
innovation, industry-specific practices, and technological progress, specifically
regarding Saudi Vision 2030. Consequently, this research aims to decipher these
intricate interrelationships and evaluate their cumulative impact on attaining
the Sustainable Development Goals. The aims and aspirations of Saudi Vision
2030, a comprehensive plan emphasizing sustainable development and many
industries’ restructuring to produce a more established economy, align with
this project. The study’s objective is to address this research vacuum and offer
strategic guidance and valuable insights that will support the goals of Vision
2030 and contribute to the Kingdom’s progress towards a more sustainable and
prosperous future.

Research Objectives

1. To examine the relationship between CSR and SDG
achievement.

2. Determine how social inclusion acts as a mediator between
CSR and SDG achievement.

3. Determine the extent to which innovation acts as a mediator
between CSR and SDG achievement.

4. To investigate the moderating effect of industry type and

Technologyon the relationship between CSR and SDG achievement.

\ 5. To understand how technological advancement modifies the
) relationship between CSR and achieving the SDGs.
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The country’s Vision 2030 (Saudi Arabia, 2019) research highlights the
importance of this study by illustrating the intricate relationships between CSR
and achieving the Sustainable Development Goals (SDGs) in Saudi Arabia.
This study provides invaluable insights into policymakers, academics, and local
organizations by illuminating the mediating and moderating variables unique to
the Saudi Arabian context. This educates individuals on the necessary skills to
enhance their corporate social responsibility (CSR) endeavors, guaranteeing
that they are precisely calibrated to make a meaningful contribution towards the
Sustainable Development Goals (SDGs) and the objectives delineated in Vision
2030. By aligning precisely with the national vision for a more prosperous
and sustainable Saudi Arabia, this research aims to enable Saudi Arabian
organizations to play a more substantial and targeted role in furthering local
and global sustainable development.

Literature Review

The attempt to achieve the Sustainable Development Goals (SDGs)
(THE 17 GOALS | Sustainable Development n.d.) is a leading inter-
national initiative to address significant environmental, social, and eco-
nomic issues. Successfully attaining these objectives requires the active
participation of diverse stakeholders, including enterprises that can in-
stigate revolutionary developments. Corporate Social Responsibility
(CSR) integration into business strategies presents a potentially fruitful
avenue for advancing the achievement of the Sustainable Development
Goals (SDGs) (Christensen, Hail, and Leuz 2021). However, compre-
hending the processes and circumstances through which CSR practices
contribute to attaining the SDGs continues to be an expanding and intri-
cate area of study.

An increasingly recognized theoretical framework highly perti-
nent to this investigation is the Innovation Diffusion Theory (Rodgers
2003), first proposed by Rogers in 1962; this theory provides a system-
atic framework for understanding the gradual diffusion of innovations
through social systems. The viewpoint of the theory offers significant
value in scrutinizing the complex mechanisms through which corporate
social responsibility (CSR), frequently described as pioneering practic-
es, are embraced, modified, and ultimately aid in achieving the Sustain-
able Development Goals (SDGs).

The adoption of innovations mentioned by (Pannell and Zilberman,
2020) is impacted by a variety of factors, according to the Innovation



Diffusion Theory. These factors include communication channels, social
systems, temporal dynamics, and the perceived qualities of the innova-
tion. CSR initiatives may be perceived as inventive approaches to tackle
sustainability issues when considering CSR and the SDGs. This theory
enables to evaluate the dissemination of these initiatives across various
organizational contexts, sectors, and industry types to determine their
contribution to sustainable development (Poussing, 2019).

An essential aspect of the Innovation Diffusion Theory is its flexi-
bility in accommodating diverse contexts and variables. CSR is regarded
as an innovation-functioning independent variable in the current study,
and its diffusion influences the dependent variable of SDG achievement.
The diffusion process is enhanced by mediating variables, namely Inno-
vation and Social Inclusion, which are crucial in establishing connec-
tions between CSR practices and SDG outcomes (Garcia-Piqueres and
Garcia-Ramos, 2022).

Theoretical Framework of Study

Tech ncr_loi_:; ical Advancements

SDG Achievement

Social Inclusion

Figure 1: Framework of Study (Source: Author)

This research specifically focuses on SDG 8 (Decent Work and Economic
Growth), SDG 10 (Reduced Inequalities) (Cojocaru et al. 2022), and SDG 12
(Responsible Consumption and Production) (Amos and Lydgate 2020), among
others. Due to their emphasis on inclusiveness, responsible resource utilization,
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and economic and social sustainability, these SDGs are exceptionally pertinent
to CSR initiatives. By basing this research on the Innovation Diffusion Theory,
we hope to shed light on the diffusion patterns of corporate social responsibility
(CSR) practices across various industry sectors and types. In doing so, we hope
to contribute to the progress of the Sustainable Development Goals (SDGs)
and the broader global sustainability agenda. By situating this study at the
convergence of CSR, innovation diffusion, and the Sustainable Development
Goals (SDGs), this theoretical approach facilitates a thorough comprehension
of'the intricate relationship that exists among CSR, innovation, industry-specific
practices, technological progress, and the cumulative impact on the progression
of the SDGs.

The literature review conducted for this study examines the intricate relationship
between the following variables: social inclusion (Anser et al., 2021; Mirzoev
et al., 2022; Ozili, 2020), innovation (Gao et al., 2021; Hadj, Omri, and Al-Tit
2020; Marietza and Nadia 2021), corporate social responsibility (CSR)(Fatima
and Elbanna 2023; Schaefer, Terlutter, and Diehl 2020; Shayan et al. 2022),
technological advancements (Hajar 2019; Halili 2019; Nguyen and Ngo, 2022;
Renu 2021), industry type, and SDG achievement (Sadiq et al. 2023). Extensive
scholarly research has underscored the significance of CSR in promoting
the sustainability of organizations and their societal impact. A multitude
of scholarly investigations has examined the positive associations that exist
between corporate social responsibility (CSR) endeavors and a range of results,
such as the fostering of innovative practices (Padilla-Lozano and Collazo and
the advancement of social inclusion (Lomachynska, Khalieieva, and Shmagina,
2023). In addition, how CSR influences industry-specific practices and reacts to
the challenges and opportunities presented by technological advancements has
been the subject of considerable scholarly interest. Despite this, more research is
needed regarding the combined effects of CSR, social inclusion, and innovation
on attaining the SDGs (Castillo-Villar, 2020). By synthesizing existing
knowledge, contributing to academic discourse, and offering a comprehensive
comprehension of how organizational practices, including corporate social
responsibility (CSR), can efficiently promote sustainable development in line
with the Sustainable Development Goals (SDGs), this study aims to fill this
void.



Formulation of Hypothesis

H1: CSR practices have a significant impact on SDG Advancement.

H2: Innovation mediates the relationship between CSR and SDG Advancement.
H3: Innovation moderates the relationship between CSR and SDG Advancement.
H4: Social Inclusion mediates the relationship between CSR and SDG
Advancement.

H5: Technological advancement moderates the relationship between CSR and
SDG Advancement.

Research Methodology

Design

This study employs a mixed-methods approach by integrating qualitative and
quantitative research methodologies. A comprehensive understanding of the
subject matter can be achieved through blended methods and data triangulation
to obtain information from multiple perspectives. Due to the intricacy of the
research objectives, a mixed-methods approach was ultimately selected. A
comprehensive examination of the subject matter can be achieved by integrating
qualitative and quantitative methodologies. The quantitative element facilitates
the assessment of correlations and trends, whereas the qualitative element
permits a more comprehensive examination of the participants’ experiences
and perspectives. By undertaking an extensive analysis of the subject matter,
this approach guarantees that the inquiry’s conclusions are substantiated by
empirical evidence and firmly rooted in practical implementation (Snyder,
2019; Wohlin and Runeson, 2021).

This section presents a comprehensive outline of the research design category,
clarifies the design selection process, and emphasizes how it corresponds
with the study’s objectives. It is of utmost significance to provide additional
information concerning the precise qualitative and quantitative methodologies
utilized in the research and their complementary attributes (Slevitch 2011).
Sample Size

The sample for this research comprised individuals and organizations
representing a broad range of industry sectors and categories. The participants
as a collective consist of employees, supervisors, administrators, executives,
and sustainability practitioners who possess knowledge regarding the
correlation between the Corporate Social Responsibility (CSR) endeavors of
their respective organizations and the Sustainable Development Goals (SDGs).
Furthermore, incorporating experts specializing in sustainable development,
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corporate social responsibility (CSR), and innovation may provide invaluable
insights and perspectives.

To ensure that various industry types and sectors are adequately represented,
including government and organizations emphasizing 50% from higher
academic institutions, including government and non-government universities
from different parts of the country. The sample size for this study will be
ascertained via a stringent sampling procedure. A minimum of 300 participants
is anticipated to furnish a dataset of sufficient robustness for analysis. However,
the precise sample size will be contingent upon the availability of participants
and resources. The chosen sample size will also facilitate gathering exhaustive
data, including technological advancements and industry-specific CSR practice;
it will ensure that the results and insights obtained are statistically significant.
By including a wide variety of participants, the study will be better able to
derive conclusions that can be applied to other organizational contexts and
pertain to the relationship between CSR, innovation, and SDG achievement.
Data Collection

A mixed-methods approach will be utilized to gather data for this study to
guarantee a thorough comprehension of the variables and their interrelationships.
An assortment of data sources will be used, both quantitative and qualitative
approaches (Syrja et al. 2019).

Participants from various organizations will be administered questionnaires and
surveys to collect quantitative data (Schoonenboom, 2023). The surveys will
comprise well-organized inquiries about social responsibility (CSR) practices,
innovation endeavors, industry classifications, technological progress, and their
impact on attaining Sustainable Development Goals (SDGs). Likert scales and
closed-ended queries will aid in the statistical analysis process.

Qualitative data (Skjott Linneberg and Korsgaard 2019) will be collected through
semi-structured interviews with selected participants. The interviews will
facilitate in-depth discussions among participants regarding their organizations’
corporate social responsibility efforts, the importance of innovation, industry-
specific challenges, and the impact of technological advancements on achieving
the Sustainable Development Goals. Employ open-ended inquiries to encourage
participants to share their personal experiences and perspectives.

Document analysis will be performed alongside interviews and surveys. By
analyzing relevant documents, sustainability disclosures, organizational reports,
and other pertinent sources, we will better understand the innovation strategies



and CSR practices utilized by the organizations involved.

Integrating qualitative and quantitative data collection methods can achieve
a triangulation of findings, enhancing the credibility and generalizability of
the results. This will facilitate an all-encompassing analysis of how corporate
social responsibility, innovation, technological advancements, and the industry
sector affect the achievement of specific SDGs.

Variables and Measures

This study investigates the relationship between Corporate Social Responsibility
(CSR) and achieving Sustainable Development Goals (SDGs). We will employ
an extensive array of variables and metrics to do so. Social inclusion and
innovation will mediate, while industry type and technological advancements
will be considered moderating factors.

Corporate Social Responsibility (CSR) evaluation will utilize a verifiable
CSR index developed to assess organizations’ ethical behavior, environmental
sustainability efforts, and social responsibility undertakings. This index offers
a quantitative assessment of the degree to which the organizations involved in
the study are engaged in CSR.

A comprehensive social inclusion assessment will utilize quantitative
measures encompassing workforce diversity, gender pay parity, and inclusive
employment policies. Together with these metrics, qualitative data gathered
through interviews will provide a more comprehensive comprehension of the
organization’s dedication to promoting social inclusion.

An innovation assessment will be conducted quantitatively, encompassing
metrics such as the adoption of innovative technologies, investments in research
and development (R&D), and the quantity of patents registered. Qualitative
interview insights can illuminate the organization’s innovation strategies and
incorporation of sustainable practices into their innovative processes.

The moderating variable of Industry Type will divide organizations into distinct
sectors, including but not limited to manufacturing, services, technology, and
healthcare. This classification will assist us in comprehending the diversity of
CSR practices and innovation among industries.

Technological advancements will serve as an additional moderating variable,
assessing the extent to which organizations have integrated technology. The
evaluation will encompass elements such as sophisticated automation, data
analytics, and the application of nascent technologies to pursue sustainability
endeavors.
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Assessing each organization’s performance concerning specific sustainable
development goals (SDGs) will comprise evaluating the dependent variable
(DV) and SDG achievement. Sustainability disclosures shall incorporate
quantitative information about the progress in pursuing the SDGs. An exhaustive
assessment of SDG accomplishment will be obtained by combining qualitative
interview insights into this metric.

This research design will exhaustively examine the relationship between
corporate social responsibility (CSR) and achieving the Sustainable
Development Goals (SDGs). It will use a wide array of variables and metrics.
This contrasts the mediating role of social inclusion and innovation, which will
be moderated by industry classification and technological progress

Data Analysis

The data analysis for this study will examine the connections between Corporate
Social Responsibility (CSR), social inclusion, innovation, industry sector,
technological progress, and the attainment of Sustainable Development Goals
(SDGs). A mixed-methods strategy integrating quantitative and qualitative
methodologies will be implemented.

Descriptive statistics shall furnish a synopsis of the pivotal variables when
commenced quantitatively. The statistical data will comprise CSR, social
inclusion, innovation, and industry-type measures, including means, standard
deviations, and ranges. Preliminary correlations between CSR and the
other variables, specifically SDG achievement, correlation analyses will be
conducted subsequently. The influence of CSR on attaining the SDGs will
eventually be evaluated via multiple regression analysis, which accounts for
potential confounding variables. In addition, we will investigate how industry
classification moderates this relationship and how social inclusion and
innovation can affect the advancement towards SDG.

The qualitative data obtained from interviews will be subjected to thematic
content analysis in the study. This thematic study will facilitate the identification
of recurring themes and patterns about sustainability in the context of CSR
practices, social inclusion, innovation, industry dynamics, and technological
influences.

By incorporating both quantitative and qualitative data and evaluating the
progress of specific Sustainable Development Goals (SDGs) using a specialized
index, a comprehensive understanding can be gained regarding the impact of



CSR and related factors on particular SDGs. The stratified random sampling of
300 organizations that comprise our sample will ensure the robustness of our

statistical analyses.

For qualitative insights, we will utilize software applications such as SEM-
PLS for quantitative analyses and qualitative data analysis tools. Using a
mixed-methods approach, this study aims to enhance our comprehension of the
complex interconnections between CSR and SDGs, thereby facilitating a more
nuanced understanding of the dynamics of sustainable development.

Data Analysis
Measurement Model
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Figure 2: Measurement Model
Table 1: Construct Reliability and Validity
Cronbach’s Cor'np(')s.1t6 Corppqsﬁe Average vari-
alpha reliability reliability |ance extract-
p (tho_a) (tho ¢) | ed(AVE)
Corporate Social Re-
sponsibility (CSR) 0.705 0.728 0.870 0.770
Innovation 0.722 0.753 0.876 0.780
SDG Achievement 0.893 0.910 0.933 0.823
Social Inclusion 0.723 0.820 0.873 0.776
0.821 0.833 0.918 0.848
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When using Partial Least Squares (PLS) for Structural Equation Modelling
(SEM), as shown in Figure 2, it is critical to evaluate the validity and reliability
of the measurement models. The constructs that demonstrate noteworthy
internal consistency are Corporate Social Responsibility (CSR), Innovation,
SDG Achievement, Social Inclusion, and Technological Advancements. All
of these constructs have Cronbach’s Alpha values that exceed the acceptable
level of 0.70. The constructs’ dependability is highlighted by composite
reliability measures, rho_a and rho _c, surpassing the suggested threshold of
0.70. Furthermore, for every construct, the Average Variance Extracted (AVE)
values—which show convergent validity—are noticeably strong and easily
exceed the acceptable cut-off of 0.50. The strong reliability and validity metrics
validate the measurement model’s soundness, strengthening the SEM-PLS
analysis’s trustworthiness and accuracy, as illustrated in Table 1.

Table 2: Discriminant Validity — Fornell Larcker Criterion

Corporate
Social I i SDG Social Technological
Responsibility fnovation Achievement | Inclusion |Advancements
(CSR)
Corporate Social
Responsibility 0.878
(CSR)
Innovation 0.751 0.883
SDG Achievement 0.660 0.886 0.907
Social Inclusion 0.530 0.614 0.558 0.881
Technological 0.673 0.664 0.586 0.603 0.921
Advancements

The results of the Discriminant Validity assessment, as determined by the
Fornell-Larcker Criterion and the square root of the Average Variance Extracted
(AVE) compared to the correlations between constructs, are displayed in
Table 2. For each construct, the diagonal values represent the square root of
the AVE. The diagonal values of SDG Achievement (0.907), Social Inclusion
(0.881), Technological Advancements (0.921), and CSR (0.878, 0.883, 0.883,
respectively) all exceed the off-diagonal values. This suggests that the square
root of the AVE for each construct is more significant than its correlation with
other constructs. This finding supports the discriminant validity, indicating that
every construct is separate from the others and accounts for a distinct variance.
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As a result, the findings provide further evidence that the measurement model
possesses adequate discriminant validity, thereby bolstering the constructs’
dependability and capacity to depict unique facets of the research.

Table 3: R Square

R-square R-square adjusted
Innovation 0.563 0.562
SDG Achievement 0.815 0.812
Social Inclusion 0.281 0.279

The R-square values, whichrepresent the percentage of variance in each construct
that can be accounted for by the model, are utilized to rank the constructs.
Specifically, the R-square value for Innovation is 0.563, which indicates
that the model accounts for 56.3% of the variability observed in Innovation.
Based on the higher R-square value of 0.815 for SDG Achievement, it can be
concluded that the model explains 81.5% of the variability observed in SDG
Achievement. The R-square value of 0.281 indicates that the model accounted
for 28.1% of the variability observed in Social Inclusion. Accounting for the
model’s increased number of predictors results in marginally reduced adjusted
R-square values. The above values—0.279 for Social Inclusion, 0.812 for SDG
Achievement, and 0.562 for Innovation—offer a more cautious approximation
of the variance explained. In general, the findings indicate that the model
demonstrates satisfactory performance in elucidating the variability observed
in SDG Achievement, moderately so in Innovation, and to a lesser degree in
Social Inclusion, as represented in Table 3.

Structural Model
o [ ]
I 12
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0.000  0.000
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Figure 3: Structural Model
Table 4: Hypothesis Testing

Hypothesis

Original
sample

©)

Sample
mean (M)

Standard
deviation
(STDEV)

T statis-
tics (|O/
STDEV|)

P values

Remarks

Hl

Corporate Social
Responsibility
(CSR) -> SDG
Achievement

0.800

0.801

0.040

19.945

0.000

Supported

H2

Corporate Social
Responsibility
(CSR) -> Inno-
vation -> SDG

Achievement

0.757

0.758

0.041

18.637

0.000

Supported

H3

Innovation x
Corporate Social
Responsibility
(CSR) -> SDG
Achievement

-0.340

-0.342

0.047

7.235

0.000

Supported

H4

Corporate Social
Responsibility
(CSR) -> Social
Inclusion -> SDG
Achievement

0.043

0.044

0.021

2.098

0.036

Supported

H5

Technological
Advancements x
Corporate Social

Responsibility

(CSR) -> SDG

Achievement

0.275

0.277

0.043

6.439

0.000

Supported

The outcomes of hypothesis testing depicted in Table 4 provide robust evidence
in favor of several essential relationships in the model. Substantial evidence
supports H1, which proposes a positive correlation between SDG Achievement
and Corporate Social Responsibility (CSR), with a T statistic of 19.945 and
a p-value of 0.000. Similarly, H2, which posits that Innovation mediates the
relationship between CSR and SDG Achievement, is substantiated with a T
statistic of 18.637 and a p-value of 0.000. Furthermore, substantial evidence



supports H3, which posits a negative interaction effect between CSR and
Innovation on SDG Achievement, with a T statistic of 7.235 and a p-value of
0.000. H4, which posits that CSR, social inclusion, and SDG achievement are
positively correlated, is substantiated by a T statistic of 2.098 and a p-value of
0.036. In conclusion, HS, which posits that technological advancements and
CSR positively affect achieving the SDGs, is substantiated by a T statistic of
6.439 and a p-value of 0.000. In general, the results offer statistical solid support
for the proposed associations in the model, as shown in Figure 3.

Graphical Representation of Moderating Effect

Innovation x Corporate Social Responsibility (CSR)
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Figure 4: Slope Analysis 1

The interaction term (Innovation x CSR) demonstrates the moderation effect of
Innovation on the relationship between Corporate Social Responsibility (CSR)
and SDG Achievement. This effect is moderated by Innovation, as indicated
by the T statistic of 7.235 and the p-value of 0.000. The negative coefficient
(-0.340) suggests that the relationship between CSR and SDG achievement
weakens as innovation increases. This indicates that, in contrast to the primary
influence of CSR, its positive effect on achieving the Sustainable Development
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Goals is diminished when innovation levels are elevated too high. A moderation
effect is demonstrated by the steeper slope of the line, which indicates that
as innovation increases, the positive impact of CSR on SDG achievement
decreases. This observation is consistent with the notion that although CSR
generally contributes to achieving the SDGs, its effectiveness may be affected
and limited by the degree of innovation. This illustrates a complex and situation-
specific correlation, as represented in Figure 4.

Technological Advancements x Corporate Social Responsibility (CSR)

SDG Achievement
- o

=4

5

&

-11 -1 ©8 08 07 06 05 04 03 02 -01 -0 0.1 02 03 04 05 06 07 08 09 1 1.1
Corporate Social Responsibility (CSR)

= Technological Advancements at -1 SD == Technological Advancements at Mean == Technological Advancements at +1 SD

Figure 5: Slope Analysis 5

The moderation effect is indicated by the positive coefficient of 0.275 and
the significant T statistic (6.439, p-value = 0.000) in the interaction term
(Technological Advancements x Corporate Social Responsibility or CSR).
In the context of moderation, this implies that technological advancements
significantly impact the direction and intensity of the relationship between CSR
and SDG Achievement. A positive coefficient indicates that the influence of
technological advancements on the satisfaction of Sustainable Development
Goals (SDGs) is strengthened. The more pronounced the line’s inclination,
the more significant the impact of technological advancements on achieving
the Sustainable Development Goals (SDGs), demonstrating a magnifying or
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amplifying effect. This occurrence is consistent with the moderation effect,
in which technological advancements strengthen the correlation between
the dependent variable (SDG Achievement) and the independent variable
(CSR). Fundamentally, organizations integrating cutting-edge technologies
and corporate social responsibility (CSR) are more likely to witness a
heightened positive impact on attaining sustainable development objectives.
This underscores the significance of technological progress in enhancing CSR
endeavors’ effectiveness, as demonstrated in Figure 5.

Results and Discussion

R-square values, which represent the percentage of variance that can be
accounted for by the model, demonstrate its effectiveness. A well-performing
model that accounts for the possibility of overfitting explains 56.3% of
the variance in Innovation, 81.5% in SDG Achievement, and 28.1% in
Social Inclusion. Hypothesis testing provides robust evidence for crucial
relationships. Achievement of the SDGs is positively correlated with CSR
(H1), and innovation mediates this relationship (H2). This dynamic is further
complicated by the negative interaction effect between CSR and innovation on
SDG achievement (H3). Technological advancements positively interact with
CSR to influence SDG achievement (H5), whereas CSR positively correlates
with social inclusion and SDG achievement (H4).

The study perfectly matches Saudi Arabia’s commitment to sustainability
and innovation, as well as the UN Sustainable Development Goals and Saudi
Vision 2030. The correlation between CSR and technology’s positive impact
on SDG achievement and the priorities of Vision 2030, which are economic
diversification and societal development, is evident. Furthermore, the research
focuses on social inclusion and innovation, mainly on sustainable development
goals (SDGs), which significantly contribute to national sustainability goals.
The results of this study provide practical and applicable knowledge for
Saudi academic institutions and organizations that aim to achieve alignment
with Vision 2030 and make significant contributions to the United Nations
Sustainable Development Goals. The study’s contribution to SDG 9 (Industry,
Innovation, and Infrastructure), SDG 8 (Decent Work and Economic Growth),
and SDG 4 (Quality Education) is demonstrated through its emphasis on
innovation and social inclusion. This underscores the study’s multifaceted
influence on sustainable development on a local and global scale.
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Conclusion

The present research has yielded significant findings regarding the intricate
relationships among Corporate Social Responsibility (CSR), innovation,
technological progress, and social inclusion. As a result, their combined
influence on attaining the Sustainable Development Goals (SDGs) has been
emphasized. The model’s significant explanatory capability, specifically in
SDG Achievement and Innovation, highlights its applicability and capacity to
guide strategic endeavors.

Subsequent investigations may examine the impact of CSR further practices
and industry-specific developments on SDG outcomes by delving into
intricate variations. Furthermore, for a more comprehensive understanding, an
examination of the effects of government policies and incentives on CSR and
innovation in the specific context of Saudi Arabia could be beneficial.
Moreover, given the ever-changing nature of technology, ongoing research
is essential for determining the implications of evolving trends on CSR’s
contribution to attaining the SDGs. By incorporating a temporal dimension into
the observed relationships, longitudinal studies could assess the development
of CSR initiatives over time.

The study’s integration with the United Nations Sustainable Development Goals
(SDGs) and Saudi Vision 2030 highlights its practical applicability to academic
institutions and local organizations. Further research could be conducted
to determine how educational institutions, including public and private
Universities, being significant stakeholders, can substantially contribute to
sustainable development by actively promoting CSR, innovation, and social
inclusion.

This research contributes to academic knowledge and offers practical
recommendations for policymakers and organizations aiming to harmonize their
approaches with worldwide sustainability objectives. In an era characterized by
escalating environmental and social issues, this type of research assumes critical
importance in promoting substantial advancements toward a sustainable and
inclusive global community.

Implication of Study

Practical Implications: Organisations operating in Saudi Arabia and other
regions can benefit from the findings of this study. By recognizing the critical
impact that Corporate Social Responsibility (CSR) has on attaining Sustainable
Development Goals (SDGs), organizations can strategically synchronize
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their operations with worldwide sustainability endeavors. The correlation
between CSR and SDG outcomes is positive, underscoring the capacity of
organizations to make significant contributions to the betterment of society
and the environment. This realization motivates organizations to implement
and improve corporate social responsibility (CSR) initiatives, utilizing them as
tools to benefit humanity.

Social Implications: The implications of the study’s results are significant
from a social perspective, specifically when considering Saudi Vision 2030.
Organizations are perceived as catalysts for societal transformation, endowed
with the capacity to cultivate social integration and ingenuity. By underscoring
the positive correlation between corporate social responsibility (CSR), social
inclusion, and achieving the Sustainable Development Goals (SDGs), the
research advocates for business participation in initiatives that foster diversity,
equity, and community development. According to the study’s findings, socially
responsible actions may aid in realizing the overarching national objectives for
societal progress delineated in Vision 2030.

Managerial Implications: This research provides practical insights that
managers and decision-makers can utilize to develop strategic initiatives that
are advantageous to the organization and aligned with overarching sustainability
objectives. The study underscores the importance of adopting a comprehensive
perspective recognizing CSR, innovation, and technological progress as
interrelated catalysts for attaining the SDGs. Managers may apply these
findings by utilizing technology to magnify the positive impact on sustainable
development, cultivating innovation within their organizations, and refining
CSR strategies. Managers can enhance organizational reputation, promote
societal well-being, and align decisions with global sustainability objectives by
comprehending the complex dynamics revealed in the study.

In brief, this research’s scientific, operational, and organizational ramification
emphasizes the profound capacity for change that CSR and associated elements
possess. By applying the knowledge acquired from this study, institutions
can establish themselves as agents of positive transformation that promotes
sustainable local and international development.
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Abstract

Food sustainability is a country’s national security determinant,
particularly during environmental and public health instabilities. This
research study diagnoses Kuwait’s agricultural sector’s strengths, weaknesses,
opportunities, and threats (known as a SWOT analysis) to set the foundations
to develop an agribusiness model to reduce food loss. The study shows that
Kuwait’s agricultural sector lacks contribution to the local economy, creates
food losses in the supply chain, and suffers from spontaneous managerial
structure. Therefore, establishing networks with other economic activities,
such as logistics, transportation, and digital marketing, is crucial to improving
its performance. It also follows that expanding consumer chains through
facilitating contracts and joint ventures with private and public institutes solves
the market access issue and reduces the loss of agricultural products. Moreover,
studying the economic feasibility of a national food-producing factory based on
local ingredients should be part of the mission of food sustainability in Kuwait.

Introduction

Food sustainability concerns social planners, particularly climate
change and pandemics affecting food production and trade. During such global
instabilities, any disruption in food supply threatens the economic, social, and
political well-being of agricultural and non-agricultural countries. Henceforth,
developing food-producing sectors became a priority in international
sustainable development goals (FAO, 2023). Kuwait has always had limited
agricultural output due to its unsupportive climate and high opportunity cost of
agricultural production. According to the estimates of Kuwait Quarterly Gross
Domestic Product (2019), published by the Kuwait Central Statistical Bureau
(CSB), Kuwait’s agricultural sector constitutes only 0.5% of the country’s
GDP. Despite the small-scale production, having an organized and productive
agricultural sector is crucial to sustaining local food security.

The FAO (2018) distinguishes between food loss and food waste based
on the boundaries of the supply chain. Food loss occurs due to deficiencies
within the supply chains from the production phase through the logistics
operations until the processing and packaging phase. Food waste is concerned
with discarded food by retail and household consumers. This study aims to
deliver a foundation for an agribusiness development model limiting food loss
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in Kuwait. It uses SWOT analysis to diagnose the issues, as well as room for

development in the current structure of Kuwait’s agricultural sector. Developing

an agribusiness model contributes to limiting food loss by organizing the

farm supply chain and nourishing their related economic activities. Similarly,

it promotes local agricultural products’ competitiveness by ensuring high

standards of quality, facilitating market access, and widening value chains
(Love, McFadden, Jablonski, and Bellows, 2020).

The proposed agribusiness model is based on two pillars, which are
market development and financial soundness. Market development reviews
the indicators and policies shaping Kuwait’s agricultural sector. At the same
time, the financial soundness component evaluates the efficiency of loans and
subsidies available for agricultural investors. The study concludes that Kuwait
should adopt inclusive markets and value chain expansion to reach food loss
reduction and, hence, local food sustainability. Integrating the agricultural
and manufacturing sectors supports food sustainability and develops multiple
economic industries simultaneously. Finally, the study provides insights for
future research in food security by recommending applied research ideas to
limit losses in local agricultural production.

Assessment of the Strengths, Weaknesses, Opportunities, and Threats
(SWOT) of Kuwait’s Farming Sector

SWOT analysis is an extensively used method in administrative
sciences to address research questions and solve a broad spectrum of business-
related issues (Helms and Nixon, 2010). This section of the report analyzes
Kuwait’s agricultural sector. The analysis is conducted based on secondary
data published by local data-provider institutes and reviews of media-published
narratives by local farmers.
Strengths

1) Abundance of agricultural lands in different areas around
Kuwait.

According to the latest figures published at the Annual Agricultural
Statistics (2019), Kuwait has 8078 agricultural holdings distributed around Al-
Ahmadi, Al-Jahra, and Mubarak Al-Kabir governorates. The largest share of



agricultural holdings is located in Al-Jahra governorate, with approximately
69% of agricultural lands. Regarding farming specializations, approximately
50% and 48% of holdings specialize in sheep and goats and agricultural and
crop production, respectively. Moreover, data shows that 95% of agricultural
holdings are cultivated.

2)  Recently, Kuwait has seen an increase in the production of vegetables,
fruits, livestock and animals, and fruitful trees.

Figure 1. Gross Value of Agricultural Production in Kuwait (2015-2019)
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Figure 1 shows the gross value of agricultural production during
the period (2015-2019). The figure shows a fluctuating trend in Kuwait’s
agricultural output throughout the years, with a noticeable increase in 2019.
Despite the fluctuations in agricultural output, local farmers’ continuous efforts
to increase production promise to maintain basic food security (Almuzarei
Magazine, 2020).
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Figure 2. Gross Value of Agricultural Production, by Resource (%) (2017-2019).
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Figure 2 shows that the main determinants of Kuwait’s gross value
of agricultural products are plant and animal, with 51% and 46% in 2019,
respectively. Animal production has a larger share, constituting 52% and 49%
in 2017 and 2018, respectively. On the other hand, production of fish and bees
remains marginal, with small shares of agricultural total output ranging from
3% to 6% in (2017-2019).

Figure 3. Quantity of Plant Production by Category (% of Total Crops)
(2017-2019).
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Figure 3 shows Kuwait’s different categories of plant production during
the years (2017-2019). It shows that green fodder production constitutes the
most significant percentage of total crops produced, with 49%, 51%, and 47%
in 2017, 2018, and 2019, respectively. Production of fruitful vegetables comes
in second place with 33%, 31%, and 38% of production in the same years. The
production of tuber and bulbs, leafy vegetables, pulses, and cereals forms a
small percentage of less than 10% of the total plant production in Kuwait.

Figure 4: Composition of Fruitful Vegetable Plants (2019).
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Fruitful vegetable plants form Kuwait’s second-largest crop production.
Figure 4 shows that tomato production constitutes 40% of total fruitful vegetable
plants, followed by cucumber with 29% and eggplant with 12%.
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Figure 5. Composition of Poultry Production (2017-2019).
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According to PAAFR Annual Statistical Bulletins (2017-2019), Figure
5 shows that producing poultry meat forms 57%, 56%, and 50% of all poultry
production (2017-2019). Nonetheless, egg production has grown by 43%, 44%,

and 50% of poultry production over the years (2017-2019).
Figure 6. Growth Rate (%) of Fruitful Trees’ Production (2017-2019).
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Figure 6 indicates promising growth in fruitful trees, as total pro-
duction experienced continuous growth from -6% to 11% to 12% (2017-2019).
The growth rate of lote tree production increased from -5% to 110% in (2017-
2019). Pomegranate and orange tree production increased from 36% to 80%
and from 0% to 32%, respectively, from 2018 to 2019. Similarly, guava tree
production experienced a sharp increase from -11% to 140% in (2018-2019).
This phenomenon indicates a more diversified agricultural production in the
future of Kuwait’s farming sector and, hence, food security.

1) Kuwait has reached self-sufficiency in producing several food
commodities.

Table 1. Self-Sufficiency Ratios, Consumption, and Local Products in
Kuwait (2019)

Categories Self Suﬂ?ciency Consumption | Local Product

Ratio (Tons) (Tons)

Eggs 103% 66445 68634

Green Fodder 64% 635425 404545

Fresh Veg. 42% 1033773 430227
Poultry Meat 31% 197489 61187
Red Meat 21% 52124 11072
Milk 20% 285494 70106

Shrimps 10% 6439 666

Fish 7% 31758 2215

Source: Authors’ based on PAAFR, Annual Statistic Bulletin (2019/2020)
Kuwait’s latest agricultural data on self-sufficiency (2019) shows that

Kuwait’s production of eggs, green fodders, and fresh vegetables, with approx-

imate values of 103%, 64%, and 42%, respectively, demonstrate a production

1 - Self-sufficiency ratio is calculated using the equation: Produc-
tion*100/Production+(Imports-Exports)
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surplus. Similarly, the production of poultry meat, red meat, milk, shrimp, and
fish shows strength in sustaining local food security in Kuwait.

2) The government supports local farmers through subsidizing
factors of production.

Table 2. Total Expenditure on Subsidies (2019/2020)

Subsidy Category Total Percentage

Plant Production 34%
Fodders 38%
Fisheries 2%
Milk and Cows 20%
Palm Trees 3%
Others 3%

Total 100%

Source: PAAFR Annual Statistical Bulletin (2019-2020)

According to the PAAFR Annual Statistical Bulletin (2019/2020), ap-
proximately 27% of Kuwait’s agricultural budget is allocated for subsidies. In
particular, Table 3 shows that subsidies for producing fodders, plants, and milk
and cows appear to be the largest, forming 38%, 34%, and 20% of the total
agricultural subsidies, respectively.

3) The government provides local farmers with access to agricul-
tural credit.

Since 1988, the Industrial Bank of Kuwait (IBK) has established an
agricultural investment portfolio to facilitate investments in farm projects.
These agricultural investments include plant, livestock, fisheries, poultry, an-
imal-based products, and agricultural support services like greenhouses and
logistics. The value of farming loans ranges from 1000 KD to 10,000 KD based
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on the type of investment and choice of short, medium, or long-term loan (IBK
Website, 2023).

4) Continuous efforts to improve the marketing mechanisms of
local agricultural products.

Significant steps have been taken to facilitate the entry of local agri-
cultural products into the markets. For example, the Ardiya farmers’ mar-
ket, known as “Chabrah”, specializes in selling local produce and supports
food-producing farmers. In addition, the government has implemented
rules to fill the retail markets with locally produced products. For instance,
the legislative law of Social Affairs number 45 for the year 2020 eliminates
the role of mediators between local farmers and the final consumers. More-
over, hosting farmers’ markets such as “Souq Alnoweir” is a cooperative
initiative to sell local agricultural products directly to final consumers (Al-
muzarei Magazine, 2020).

Weaknesses

1) Low contribution of the agricultural sector in the leading eco-
nomic indicators.

From a macroeconomic perspective, Kuwait’s agriculture and fishing
sector’s average contribution to the GDP is relatively marginal, at only 0.5%
(CSB, 2019). Similarly, Kuwait’s average contribution to the non-oil GDP is
estimated to be 0.9%, showing the sector’s marginal participation in the coun-
try’s economic activities.

2) Import dominant agricultural market.
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Figure 7. Total Imports and Exports of Fresh Vegetables and Fruits in
Kuwait (2017-2019), in Thousand KD
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From an international trade perspective, Figure 7 shows that imports of
fruits and vegetables outperformed their exports throughout the period (2017-
2019), indicating an agricultural trade deficit. Consequently, foreign agricultur-
al products dominate the food supply markets in Kuwait and jeopardize its food
security.

3) Technical issues affecting the efficiency of the agricultural in-
frastructure.

Kuwaiti farmers and agricultural specialists express their concerns due
to persistent technical issues affecting production efficiency. Local farmers of-
ten suffer from sudden electricity cuts and weaknesses in the water supply at
their farms, causing the loss of agricultural products. Further, treated water for
irrigation is available only in selected areas such as Al-Abdali, causing unfair
treatment among local farmers (Almuzarei Magazine, 2020).

4) Inefficient communication with authorities, inaccurate product
pricing, random land distribution, and a biased auction system govern-
ing the agricultural market.
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Local farmers are concerned with ineffective communication between
their representatives and PAAFR, alongside the unstructured authoritative de-
cisions in managing the sector. Inefficiency in managing the farming opera-
tions and the deficiency in the current supply chain system resulted in saturated
markets with access to agricultural commodities. In addition, local products
are often wasted or sold at their cost of production due to the dominance of
foreign products in regional markets. Kuwait’s government has established a
price ceiling for selling agricultural products and neglected to set a price floor.
Consequently, a farmer’s only option is to give free agricultural products to
the needy community or lose them in the municipality’s trash bins (Almuzarei
Magazine, 2020).

Local farmers suffer from the current biased practices at the agricultural
auction, managed by a third party unaware of the farmers’ actual needs (Almu-
zarei Magazine, 2020). They demonstrate that the current pricing system at the
auction starts from zero and not from the average minimum cost of production.
Further, the lack of transparency in pricing fruits and vegetables at the auction
and the bias of supporting some farmers over others are all practices against
fair competition occurring at the vegetable’ auction (Competition Protection
Agency, 2020).

5) Random marketing strategy and the disturbed supply chain
process.

Some of the marketing obstacles and constraints facing local farmers
are the limited points of sale for their produce. To demonstrate, farmers are
obliged to sell their products only at markets chosen by authorities and are
banned from exporting their unsold products to neighboring countries (Almu-
zarei Magazine, 2020). Local farmers perceive a bias in imported agricultural
products in local co-ops, even though local agricultural products are prioritized
to supply local food markets.

6) The insufficient and unstructured agricultural subsidy system.

As mentioned earlier, approximately 27% of the agricultural budget in
Kuwait is allocated for subsidies. However, the current subsidy system does
not cover Kuwait’s farming costs. The annual increase in production costs such
as electricity, diesel, and water are endured personally by local farmers. There
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is also a high cost of farming labor wages, albeit with a need for an average
of 100 to 200 workers per farm. Moreover, the current subsidies provided for
farmers are determined according to the physical weight of the product instead
of the actual cost of production. The current subsidy system neglects seasonal
requirements, such as increasing costs associated with the summer farming sea-
son. Further, targeted subsidies towards high-demand products or products to
diversify production are absent (Almuzarei Magazine, 2020).

7) Lack of education, training, and research in developing the
food-producing sector.

The current educational system in Kuwait lacks the necessary training
in agricultural sciences, as expressed by local academics who see the necessity
of establishing an educational institute for food and agricultural sciences in
Kuwait (Almuzarei Magazine, 2020). Providing standardized theoretical and
vocational training in food and agricultural sciences is a step toward developing
the agricultural sector in Kuwait. As practiced worldwide, collaborating with
specialized universities and research institutes to incubate the local farming
sector in applied research is central to finding practical solutions for food sus-
tainability in Kuwait (IFAD, 2016; Shad & Fida, 2012; Asian Development
Bank, 2006).

Opportunities
1) Modern technology and innovation alleviate barriers to an un-
supportive agricultural environment.

In a study by Abdullah, Zhang, and Matsubae (2021), using indoor and
vertical agriculture technology optimizes the production of several vegetable
crops in Kuwait, namely tomatoes, potatoes, green pepper, carrots, lettuce, and
cabbage, and hence promotes self-sufficiency in these products. The authors
also demonstrate that innovation should be perceived through technological ad-
vances to increase production and in the financial and managerial tools central
to agricultural development.



Threats

1) Dominance of foreign agricultural products in filling the local
food market.

Figure 8. The gap between Production and Imports of Total Fresh Vegeta-
bles, Thousand KD (2017-2019)
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Kuwait’s limited capacity for agricultural production and the lack of
organization governing the farm sector cause heavy dependence on foreign
food products. Figure 8 shows a massive deficit in Kuwait’s agricultural trade
indicators. This deficit ranges from KD -472,730 and KD -479,581 in 2017
and 2018 to KD -616,124 in 2019. This phenomenon infers that foreign agri-
cultural products threaten the competitiveness of local agricultural production,
especially with the absence of quality certification to ensure high production
standards.

2) The continuous rise in production costs increases the financial
burden of agricultural operations.
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On a global scale, there is an increasing cost in agricultural production
factors due to global warming and artificial actions. Like other regions, Ku-
wait is affected by high power generation and increased water demand to keep
the harvest fresh and of good quality. Since Kuwait’s environment is dry and
un-endowed with natural freshwater, agricultural production costs are higher.
This affects the agricultural sector’s comparative advantages with other eco-
nomic activities and its competitive advantage with foreign agricultural prod-
ucts.

Agribusiness Development Model

After investigating Kuwait’s agricultural sector’s main strengths,
weaknesses, opportunities, and threats, an agribusiness model is proposed to
organize the supply chain and eliminate loss in food production. Internation-
al experiences emphasize the importance of integrating the agricultural and
business sectors to restructure inputs, services, and networks with suppliers,
partners, and final consumers. The pivots for any sectoral development plan
are financial soundness, service smoothness, and clusters of value chains that
determine the sector’s efficiency (IFAD, 2020; IFAD, 2016).

1) Financial Access
o Funding agricultural investment and facilitating ac-
cess to agricultural credit.

To sufficiently and fairly fund all agricultural operations, local farms
should be categorized based on the services they provide, which are cooperative
and flower farms. Cooperative farms are concerned with food production and
distribution to final consumers, while flower farms deal with aesthetic services,
including on-site resorts. From the food-producing farmers’ perspective, inputs
like seeds, fertilizers, pesticides, water, electricity, equipment, packaging, stor-
age, and transportation, to finally selling to the final consumers are all factors to
be addressed while adjusting to the agricultural loans in Kuwait. On the other
hand, loans provided for flower farms should be evaluated based on the services
offered, such as the implementation of gardening services and engagement with
flower-arranging partners.

o Revising the subsidy system.

The subsidy system must be linked with actual production and directed
towards diversifying the agricultural output. Subsidies will be more fair and
efficient if they are calculated based on the farming area and not on the final
physical weight of the product on sale. Considering the amount of water, elec-
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tricity, and fertilizer used in the farming area, the subsidy system is determined
collectively and reasonably among all farmers.

2) Service efficiency and quality of products

o Solving technical issues and initiating products’ qual-

ity certificates.

Efficient irrigation water and electricity utility systems must be main-
tained and distributed equally among local farmers. As mentioned earlier, local
farmers have complained about inequality in access to treated water and inef-
ficient electric systems at farms. Solving these technical issues increases the
value and quality of agricultural production.

Initiating quality certificates to give privileges to high-quality products
helps differentiate between products sold in the market. The Public Authority
for Food and Nutrition can collaborate with The Kuwaiti Farmers Union to
regularly test the quality of agricultural products produced by local farmers
and issue quality certificates for outstanding products. The quality component
can also be linked with the subsidy system to promote competitiveness among
farmers’ production and increase the quality of their products.

3) Establishing a cluster of value chains and moving towards
inclusive markets

o Linking food-producing farms with logistics, transporta-
tion, and distribution providers.

Establishing partnerships connecting local agricultural food produc-
ers with logistics companies to provide transportation, storage, and distribu-
tion solutions for farm products is essential to sustaining inclusive markets.
As a related success story, several African countries producing soya beans,
rice, and dairy products have benefited from linkages with logistical providers
when established by the International Center for Development and Research.
This initiative supported their production process and facilitated their market-
ing procedures (IFAD, 2016). Another success story is an exciting initiative by
women’s organizations in Africa to provide excellent storage warehouses for
local farmers. This initiative resulted in distributing the management among
different parties, and hence, it organically forced governmental support for the
idea of the inclusive market.

o Establishing networks with prospective consumers.

Negotiating with potential local retailers or institutional buyers of local

agricultural products is necessary to establish long-term buyers. It is essential
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to widen the consumer chains and not limit them to households as the coun-
try’s primary consumers of farm products. This step is necessary for solving
the current marketing issues that the farming community suffers from. Local
private sector retailers, such as local restaurants and coffee shops, can establish
contracts with agricultural producers to sustain regular sales, and not rely only
on sales at supermarkets or occasional markets such as “Souq Alnowair”.

Moreover, prolonged joint ventures can be established between local
institutes and cooperative farms such as schools, hospitals, and public cafe-
terias. For instance, the farm-to-school program implemented in the United
States is an initiative that links some schools with local farms to provide food
in school cafeterias, providing school children with nutritious, healthy food and
supporting the local farming community (Christensen et al., 2018). This pro-
gram has gained national support and received funding from different agencies
in the US, and researchers have recognized its positive economic impact.

o Utilizing digital marketing and mobile groceries to pro-
mote sales to households.

Following the pattern of food catering services in Kuwait, digital mar-
keting through phone applications to market agricultural products is an optimal
solution to sell the harvest to household consumers. Indeed, a mobile grocery
market in the form of refrigerated trucks designed to serve household consum-
ers can be established as an innovative way for cooperative farms to reach
household consumers. The vehicle can park in accessible areas around neigh-
borhoods to facilitate the sale of products for household consumers and deliver
products to the consumers at the convenience of their homes.

. Establishing a national food factory based on local ingre-
dients.

This initiative aims to use local agricultural products to produce light,
healthy food and snacks for society. Establishing such a factory upgrades the ag-
ricultural and manufacturing industries in support of the Kuwaiti economy. The
local academic society fully supports reducing losses in agricultural production
(Almuzarei Magazine, 2020). Economic and industrial specialists can conduct
a feasibility study to establish the factory by considering resource availability,
consumer preferences, employment opportunities, and market competitiveness.
At the initial stage, the factory can supply national institutions with packaged
light food to be available at cafeterias. Since there is a current public awareness
regarding healthy food consumption and knowledge of nutritional information



of food served, there is an excellent opportunity to employ local nutrition spe-
cialists within the factory to develop healthy food recipes and find innovative
ways to process local agricultural products to be used in the local food market.
Following the paths of the national flagships, Kuwait Flour Mills & Bakeries
Company, Kuwait Danish Dairy Company (KDD), and Kuwait Dairy Compa-
ny (KDCow), another highly reputed food-producing company, can be estab-
lished using local agricultural ingredients.

Conclusion

This study screens the main characteristics of the farming sector in
Kuwait and proposes methods to reduce food loss in the supply chain. ASWOT
analysis is used as a tool to analyze the agricultural structure in Kuwait. Ac-
cordingly, the study develops an agribusiness model to address the main issues
of the farming sector in Kuwait and recommend remedial solutions. The study
concludes that the agricultural industry in Kuwait is economically lagging due
to persisting organizational, technical, marketing, and policy issues that are
negatively affecting its performance. Ineffective networking between farmers
and agricultural policymakers, deficiency in agricultural utilities, unsupportive
marketing mechanisms, and lack of value chains are causing agricultural food
loss in Kuwait. Nevertheless, the local agricultural sector shows potential for
prosperity, as perceived by local farmers’ efforts to increase product quantity,
quality, and diversity.

The proposed agribusiness plan suggests widening the value chains by
adopting inclusive markets to ensure smooth collaboration among farms, lo-
gistics, and transportation providers. That, in turn, will strengthen the produc-
tion process and ease consumers’ access to the agricultural market products.
In addition, enlarging the final consumer’s channel through contracts and joint
ventures eliminates food loss. On a larger scale, integrating agricultural pro-
duction with food manufacturing by establishing a national food factory based
on local ingredients is an initiative to upgrade the farming and manufacturing
sectors. Embracing this initiative with food science specialists’ assistance and
solid training in food production will increase the income generated by non-oil
activities. It will also contribute to the labor market. Finally, utilizing digital
marketing tools efficiently helps local agricultural products reach final consum-
ers with the least complex procedures.
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Abstract

This study assesses the knowledge and awareness of Sustainable Development
Goals (SDGs) among university students in Oman, an essential group in the
context of global sustainability initiatives. Utilizing a quantitative approach,
the research analyzes students’ understanding and engagement with SDGs
through a survey distributed to 500 students across various Omani universities.
The study incorporates an extensive literature review on SDG integration in
higher education and evaluates the effectiveness of teaching methods and in-

formation sources.

Key findings highlight gaps in SDG awareness, particularly in cultural rele-
vance and institutional support in the Current educational system. These in-
sights lead to recommendations for integrating local cultural elements into the
curriculum, innovating teaching methods, enhancing institutional support, and
diversifying information channels. This research provides valuable perspec-
tives for educators and policymakers in enhancing SDG education, ultimately

contributing to Oman’s sustainability goals and global development efforts.

Introduction

This research focuses on assessing the knowledge and awareness of Sustainable
Development Goals (SDGs) among Omani higher education students. It em-
ploys a literature search and quantitative methodology to investigate the level
of understanding and awareness of SDGs. The study aims to provide insights
and recommendations related to integrating SDGs in the Omani higher educa-
tion institutions. By examining the knowledge and awareness of SDGs among
students, this research contributes to the broader goal of promoting sustainable

practices and fostering the achievement of global development targets in Oman.
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Background Information

According to the United Nations (2015), the Sustainable Development Goals
(SDGs) were established as an integrated framework to address pressing global
societal, economic, and environmental challenges. Evaluating the knowledge
and awareness of SDGs among Omani higher education students is essential for
understanding their familiarity with sustainable development concepts since as-
sessing these insights allows the identification of areas requiring improvement
(Abdeljawad & Al-Rawabhi, 2020). Integrating SDGs across higher education
curricula develops the diverse competencies students need to address inter-
connected societal and environmental challenges (Abdeljawad & Al-Rawahi,
2020; Leal Filho et al., 2018). This research employs a quantitative approach
to assess SDG knowledge and awareness among Omani higher education stu-
dents, providing valuable insights for policymakers and educators to enhance
sustainable practices and achieve global goals.

Problem Statement

Despite Oman’s vision plans prioritizing sustainability aligned with the global
SDG agenda,there are gaps in youth awareness of higher education literacy
(Abdul-Wahab et al., 2021; Alebaikan & Troudi, 2022). With over 50% of the
population under 25 years old, developing students’ understanding is critical for
future decision-makers. However, the limited assessment of pre-existing per-
ceptions among this crucial demographic undermines capacity building, which

is essential for progress on interconnected SDG objectives by 2030.

This research addresses the problem by evaluating current knowledge and atti-
tudes on SDGs among Omani university students, vital change agents yet un-
derstudied thus far. The gaps identified can guide education policies and teach-
ing practices tailored to elevate engagement. Assessing baseline awareness
levels will indicate areas needing intervention so youth can apply sustainability

mindsets and achieve national and global goals.



Aim

This research aims to comprehensively assess the knowledge levels and aware-
ness of Sustainable Development Goals (SDGs) among Omani university stu-
dents and develop strategies for enhancing education and engagement in SDG
initiatives.
Objectives
1. Determine the baseline Knowledge of Sustainable Development Goals
(SDGs) Among Omani University Students.
2. Identify gaps in SDG awareness and understanding among Omani uni-
versity students.
3. Investigate sources of information on SDGs among Omani university
students.
4. Develop recommendations for enhancing SDG education and engage-
ment among Omani university students.

Literature review:

The literature study covers a wide range of research that examines sustainabili-
ty, environmental education, and the incorporation of Sustainable Development
Goals (SDGs) in higher education.

Lopez Serrano and Guerrero Elecalde (2022) concentrate on employing narra-
tives as pedagogical tools for instructing environmental concepts and Sustain-
able Development Goals (SDGs). The trainee teachers responded favorably,
considering narratives as an optimal method for effectively transmitting knowl-
edge and developing competency. Azmat et al. (2023) investigate the impact
of Sustainable Development Goals (SDGs) on Responsible Management Ed-
ucation (RME) in business schools. The authors suggest a conceptual struc-
ture rooted in Habermas’s theory to incorporate SDGs, focusing on promot-
ing consciousness, establishing formal processes, and generating and sharing
knowledge. Demaidi and Al-Sahili (2021) examine climate change awareness
among Palestinian undergraduate students. The findings suggest that there is

a requirement for heightened consciousness, focusing on the involvement of
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universities and student societies in climate change education.

Zakaria et al. (2020) investigate the level of understanding, beliefs, and behav-
iors related to sexual and reproductive health among teenage girls in Bangla-
desh. The study emphasizes the significance of education and communication
in enhancing health results. Purcell et al. (2019) provide case studies from the
United Kingdom, Bulgaria, and the United States, demonstrating how universi-
ties can contribute to Sustainable Development Goals (SDGs) by implementing
leadership, collaborations, and revolutionary institutional change. In a study,
Chapman et al. (2023) assess the effectiveness of the Academic Foundation
Year program at the University of Aruba, specifically on promoting sustainabil-
ity literacy and encouraging the social acceptance of Sustainable Development
Goals (SDGs) in Small Island States. Shah et al. (2022) examine eLearning
activities in Australian private higher education institutions regarding higher
education for sustainable development (HESD). The study emphasizes the dif-

ficulties in teacher expertise and distribution of resources.

Zhou et al. (2022) conducted a comparative analysis of the knowledge and
behaviors related to Sustainable Development Goals (SDGs) among univer-
sity students in the UK and Malaysia. The study revealed disparities in com-
prehension and highlighted the potential influence of integrating SDGs into
university education. Leiva-Brondo et al. (2022) surveyed students at Uni-
versitat Politécnica de Valéncia to assess their awareness of sustainability and
Sustainable Development Goals (SDGs). The study emphasizes the importance
of education and training to improve understanding in these areas. Alm et al.
(2022) evaluate the level of student consciousness and knowledge of Sustain-
able Development Goals (SDGs) in higher education, highlighting the signifi-
cance of work-integrated learning (WIL) and practical experiences in improv-

ing sustainability skills.

Encabo-Fernandez E. et al. (2023) discovered that teacher education students
had a limited understanding of the Sustainable Development Goals (SDGs).
This highlights the importance of adopting an interdisciplinary strategy that



combines SDGs and literature. Ferreira-Lopes L. et al. (2022) conducted a
study on the Intercultural Virtual Collaboration (IVC) project, which success-
fully enhances students’ understanding of Sustainable Development Goals
(SDGs) and promotes their ability to interact effectively across different cul-
tures. The project emphasizes explicitly how corporations incorporate SDGs
in many cultural contexts. Ferreras-Garcia R. et al. (2022) found that intern-
ship-based learning positively impacts student results. Personal skills, such as
achievement orientation and initiative, play a vital role. Gender disparities in

learning outcomes are seen.

Gomez and Fontao (2022) found notable disparities in SDG understanding and
attitudes among various teaching disciplines, with prospective teachers spe-
cializing in “Experimental Sciences” exhibiting superior awareness and knowl-
edge. Andreoni V. and Richard A. (2023) have proposed the 2030 SDGs Game
as a pedagogical tool. This game promotes interdisciplinary sustainability ed-
ucation by encouraging the co-creation of knowledge and problem-solving

mindsets.

Adach-Pawelus K. et al. (2021) conducted a study incorporating Sustainable
Development Goals (SDGs) into mining education. It showcases the integra-
tion of sustainable development principles into the curriculum and the introduc-
tion of new skills and knowledge in the field of mining engineering. Zwolinska
K. et al. (2022) conducted a survey analysis that revealed a strong desire for
sustainable development content among technical students. This indicates the
need for modifications in the curricula of raw materials faculties. In a study
conducted by Yamano H. et al. (2022), the researchers investigated the ideas
held by undergraduate students regarding sustainable development. The study’s
findings highlight the profound influence of sustainability experiences in shap-
ing their perspectives and underscore the advantages of possessing information

about sustainability.

Piramanayagam S. et al. (2023) conducted a comprehensive review and bib-

liometric analysis to reveal the rising topic of Sustainability in Hospitality
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Education (SHE). The study identified five primary themes and highlighted a
lack of research in developing nations, indicating an imbalance and shortage.
Makrakis V. (2023): The DREAM technique effectively integrates sustainabili-
ty and SDGs into Southeast Asian universities, providing valuable perspectives
for teacher educators and policymakers. Huang T. C. et al. (2023) investigated
instructional approaches for sustainable development goals (SDGs) in higher
education using a quasi-experimental methodology. The study found that the-
matic teaching and design-thinking strategies helped achieve the desired out-

comes.

The research conducted by Soleimani et al. (2021) focuses on filling a void in
sustainability studies in West-Asian higher education. It examines students’ un-
derstanding, attitudes, and behaviors toward the 17 Sustainable Development
Goals (SDGs) before and after exposure. The research used a questionnaire and
statistical analysis to demonstrate the diverse effects of several Sustainable De-
velopment Goals (SDGs) in engineering projects. It underscores the importance
of employing reflective scaffolding to understand and integrate SDG principles
thoroughly. The results endorse incorporating practical sustainability concerns
into instructional settings, suggesting the need for further experimental research

to gain a more nuanced comprehension.

Abdel Fattah et al. (2021) investigated how students’ attitudes, subjective
norms, and knowledge-sharing intentions can enhance knowledge-sharing be-
havior among students at higher education institutes in Oman. The study con-
firms that the students’ attitudes directly impact and are oblique to the students’
subjective norms; students’ knowledge-sharing intentions can contribute to en-

hancing knowledge-sharing behavior.

Amin, Zaman, and Tok (2023) focused on a systematic literature review of
ESD and GCED in the GCC. The findings heightened that most current studies
focus on the multiple dimensions inside educational institutes, for example, the
students, faculty, and curricula. New lines of research might explore alterna-

tive means for education and shaping people’s worldviews outside traditional
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educational settings. The second significant finding is that despite Gulf-spe-
cific trends, the broad overarching challenges, bottlenecks, and recommenda-
tions are strikingly similar to other countries, mainly Europe. This indicates a
more profound structural and epistemological crisis within modern education

systems.

The study by Abdel Fattah et al. (2021) focused on investigating the dynamics
of students’ attitudes, subjective norms, and knowledge-sharing intentions, em-
phasizing the direct impact of students’ attitudes and their indirect influence on
subjective norms. The study’s methodology, however, is not explicitly detailed.
On the other hand, Amin, H.et al. (2023), the systematic review encompassed
studies exploring various dimensions within educational institutes, including

students, faculty, and curricula.

A significant revelation from Amin et al. (2023) study is the striking simi-
larity in overarching challenges, bottlenecks, and recommendations between
Gulf-specific trends and those found in other countries, mainly Europe. While
the methodologies are different, with Abdel Fattah et al.’s study lacking explicit
details, both studies contribute valuable insights to the broader field of educa-
tion, with one focusing on factors shaping knowledge-sharing behavior and the
other on the wider implications of Education for Sustainable Development and
Global Citizenship Education in the GCC context.

In the research paper titled “The Role of Universities in Achieving the Sus-
tainable Development Goals,” Leal Filho W. et al. (2018) investigate the crit-
ical contribution of universities to the attainment of Sustainable Development
Goals (SDGs). The authors employ a comprehensive methodology to explore
the multifaceted roles that higher education institutions play in advancing sus-
tainable development. Through a synthesis of academic literature, the study
underscores the pivotal functions of education, research, and community en-
gagement as integral components of universities’ impact on SDGs. The authors
argue that universities serve as vital hubs for knowledge creation, dissemina-

tion, and application, acting as catalysts for sustainable development initiatives.
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Compared to other studies within the same research domain, this work shares
common ground with research emphasizing the importance of integrating sus-
tainability into higher education. The study aligns with prior literature ac-
knowledging universities as crucial actors in the global pursuit of sustainable
development. However, it distinguishes itself by offering a more nuanced ex-
amination of universities’ challenges in aligning their activities with the SDGs.
It proposes specific strategies to overcome these challenges. The authors’ em-
phasis on practical approaches for integrating sustainability into core university
functions sets this study apart, contributing valuable insights to the broader

discourse on the role of universities in achieving the SDGs.

Sarkis, Ulgiati, and Zhang (2018) conducted a comprehensive examination of
the contributions made by universities worldwide towards the achievement of
Sustainable Development Goals (SDGs). The authors employ a rigorous meth-
odology involving a global assessment of university initiatives, policies, and
practices related to sustainability and the SDGs. Their approach includes a thor-
ough review of academic literature, institutional reports, and case studies from
diverse geographical contexts. Additionally, the study incorporates quantitative
analyses to evaluate how universities integrate sustainability principles into

their core functions, such as teaching, research, and community engagement.

Comparing this study to other research in the field, it aligns with the overar-
ching theme of universities playing a crucial role in advancing sustainability.
However, what distinguishes this work is its global scope and the incorpora-
tion of quantitative assessments, allowing for a more nuanced understanding of
the varied contributions made by universities worldwide. In comparison, some
studies emphasize qualitative insights. Contribute valuable quantitative data to
the literature, offering a more comprehensive perspective on sustainable devel-

opment practices within higher education institutions globally.
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Figure 1: Conceptual Framework

H1: Hypothesis for Educational Approaches:

Different pedagogical methods, such as narratives, experiential learning, or
interdisciplinary approaches, significantly affect students’ understanding and
engagement with Sustainable Development Goals (SDGs). This hypothesis
predicts that the teaching method (narratives, experiential learning, etc.) will

influence students’ comprehension and involvement in SDGs.
H2: Hypothesis for Sources of Information:

The channels through which students receive information about SDGs (such
as formal education, social media, or community involvement) have a distinct
impact on their awareness and perspective towards these goals. This hypothesis
suggests that the source of information (formal education vs. social media, for

example) will affect students’ awareness and views on SDGs.
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H3: Hypothesis for Institutional Support:

The level of support and resources educational institutions provide for learning
about SDGs significantly influences the effectiveness of SDG education and
student engagement. This hypothesis implies that more institutional support
and resources lead to more effective SDG education and higher student engage-

ment.
H4: Hypothesis for Cultural Relevance in Education:

Integrating local and cultural contexts into SDG education significantly en-
hances students’ understanding and the applicability of SDGs in their personal
and community lives. This hypothesis proposes that education that considers
local and cultural contexts will be more effective in helping students understand

and apply SDGs in their lives.
Methodology
Research Design

This study uses a quantitative questionnaire to assess awareness and percep-
tions of Sustainable Development Goals among university students in Oman.
It also uses an online survey to measure understanding, knowledge, attitudes,
and perceptions of SDGs and assess sustainability initiatives at participating
universities in Oman. The questionnaire enables statistical analysis of current
knowledge patterns about sustainability topics related to national development

goals among the target group (Creswell & Creswell, 2018).

Population and Sample

This study targets Omani higher education students to assess their knowledge
and awareness of Sustainable Development Goals (SDGs). The sample popula-
tion will consist of higher education students selected from universities across
Oman to gain diverse perspectives across academic fields. During the academic
year of 2021/2022, there were 111,496 enrolled students in higher education
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institutes in Oman (Ministry of Higher Education, 2024). Stratified and random
sampling will be employed to ensure a representative sample. This approach
involves dividing the population into homogeneous subgroups based on rele-
vant characteristics such as academic discipline, university, and year of study.
Students will be randomly selected to participate in the survey within each
stratum. This method will allow for the inclusion of diverse perspectives while
maintaining statistical rigor. This study targets 500 students from the larger

university population for the questionnaires.

Data Collection

This research uses Google Forms to distribute online surveys for data collec-
tion. The participants were chosen based on their accessibility to online plat-
forms and were invited to respond at their convenience. The questionnaire
design draws upon established literature and research objectives to ensure com-

prehensive coverage of relevant variables.

Data Analysis and Presentation

The primary tools employed for data analysis and presentation in this study
are Google Forms and Microsoft Excel.Google Forms is a valuable survey ad-
ministration platform that enables efficient data collection. Microsoft Excel, on
the other hand, facilitates the organization, analysis, and visual presentation
of data. Through Excel, the researcher was able to conduct various statistical
examinations, ensuring a thorough exploration of the collected dataset. Despite
its limitations in conducting advanced statistical tests, Excel’s functionalities
were adeptly utilized to manage data, perform fundamental analyses, and gen-
erate insightful visual representations in the form of tables, charts, and graphs.
The survey design benefitted from a comprehensive literature review and input
from subject matter experts, ensuring that the questions accurately reflected
the constructs of interest. While explicit validity and reliability measures, such
as Cronbach’s alpha, were not computed within Excel, rigorous data cleaning
procedures and consistency checks were conducted to maintain data integrity.

These methods, while pragmatic, were aligned with scholarly standards, en-
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suring the reliability of the findings derived from this analysis. Future research
could extend this work by employing specialized statistical software to explore
the instrument’s psychometric properties further, thereby enriching the aca-

demic discourse on sustainability education (Cozby & Bates, 2018).

Validity and Reliability

Maintaining a high level of reliability and validity is crucial in the question-
naire-based research approach, contributing to the credibility and robustness of
the study’s findings (Heale & Twycross, 2015). These considerations enhance
the overall trustworthiness of the research methodology deployed in this study.

Discussion of Results

The data was collected using physical and online questionnaires; the results
were obtained from 439 out of 500 targeted responses. The responses were
from students in 2 government universities and 3 private universities in Oman.

They covered all higher education levels, from diploma to PhD.

The following are the details of the results.

RESPONDENTS GENDER RESPONDENTS EDUCATION LEVEL

B Male ®Female M Diploma MBachelor m Master EPh.D

Figure 2: Respondents Gender Figure 3: Respondents Education Level

The first five questions in the survey, which assessed students’ general aware-
ness of the Sustainable Development Goals (SDGs), revealed a positive under-
standing of the SDGs and their significance. However, compared to the findings
of Encabo-Fernandez E. et al. (2023), who discovered that teacher education
students had a limited understanding of the SDGs, a potential contrast emerges.
This suggests the importance of adopting an interdisciplinary strategy integrat-

ing SDGs and literature.
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Figure 4: General Awareness Question Results

H1: Educational Approaches
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Figure 5: H1: Educational Approaches
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H3: Institutional Support:
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Figure 7: H3: Sources of information
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The questionnaire results revealed critical insights into the current state of SDG
education in Oman. The findings about Hypothesis 4 (H4): Cultural Relevance
in Education are particularly significant. A considerable majority of the stu-
dents, 74.21%, either disagreed or strongly disagreed regarding the cultural
relevance of SDG education. This highlights a substantial deficiency in incor-
porating local and cultural elements into the educational content and method-
ology. This factor could detrimentally affect learning efficacy and student en-

gagement with the SDGs.

Conversely, Hypothesis 2 (H2): Sources of Information received relatively fa-
vorable responses, with 50.71% of the students agreeing or strongly agreeing
that their information sources effectively contribute to their knowledge about
SDGs. This outcome implies that the prevailing information channels, includ-
ing formal education and social media, are moderately successful in dissemi-

nating SDG knowledge.

Azmat et al. (2023) and Shah et al. (2022) emphasize the need for focused
efforts, formal processes, and education, reinforcing the idea that the existing
information sources contribute effectively to students’ understanding of SDGs.
This synthesis strengthens the credibility of the study’s conclusion and provides

a broader context for the positive responses from the surveyed students.

Regarding Hypothesis 1, which pertains to Educational Approaches, the data
reveals a pronounced challenge: 48.4% of the student respondents either dis-
agreed or strongly disagreed with the statement that the current educational
approaches effectively contribute to their understanding of Sustainable Devel-
opment Goals (SDGs). This substantial percentage indicates a disconnect be-
tween the pedagogical methods employed and their effectiveness in conveying
SDG-related knowledge.

The implication here is twofold: firstly, there is an apparent necessity for an
in-depth examination of current teaching methodologies to identify their short-

comings; secondly, it suggests the potential for significant improvements in



student comprehension and engagement with SDGs through the adoption of
more innovative, diverse, and student-centric educational strategies. That’s
alien to Chapman et al. (2023) approach, assessment of the effectiveness of the
Academic Foundation Year program at the University of Aruba, with a specific
focus on promoting sustainability literacy and encouraging the social accep-
tance of SDGs.

The findings of Hypothesis 3, focusing on Institutional Support, are equally
concerning. A majority of the students, 53.71%, either disagreed or strongly
disagreed with the adequacy of institutional support in fostering SDG educa-
tion. This high level of dissatisfaction points towards a possible deficiency in
educational institutions’ resources, infrastructure, and policy frameworks to
support SDG learning. The lack of sufficient institutional backing could be a

critical barrier hindering the effective implementation of SDG education.

This point is reinforced by Purcell et al. (2019), who emphasize the active role
of universities in supporting SDGs through institutional changes and collabora-
tions. Similarly, Chapman et al. (2023) highlight institutional efforts to integrate
SDGs into education and foster social acceptance through specific programs.
The students’ dissatisfaction underscores the importance of addressing these
deficiencies to align institutional support with the expectations for effective
SDG education.

Conclusion

The result of the questionnaire presents conclusions emphasizing the need for
significant improvements in SDG education. The high dissatisfaction rate with
current educational approaches, as indicated by 48.4% of students, underscores
the urgency to revamp these methods. This suggests that the current pedagog-
ical strategies may not effectively engage or sufficiently inform students about
SDGs. In contrast, the sources of information on SDGs, including formal ed-
ucation and social media, are generally found to be effective by 50.71% of
students, indicating that these channels are beneficial but could potentially be

enhanced with additional, complementary strategies.
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A notable concern is the lack of institutional support, with 53.71% of students
perceiving a deficiency in the resources and backing provided by educational
institutions for SDG education. This highlights a clear gap in the support system
necessary for comprehensive SDG learning and engagement. Furthermore, the
study reveals a critical shortfall in the cultural relevance of SDG education. A
significant majority of 74.21% of students disagreed or strongly disagreed that
the education they receive is culturally relevant, pointing to a crucial area of
improvement. Integrating local and cultural contexts more effectively into SDG
education could substantially increase its relevance and impact. These conclu-
sions collectively indicate essential areas for enhancement to elevate the quality

and efficacy of SDG education for university students in Oman.



Recommendations

1. Integrate Cultural Relevance in SDG Education

Given that a substantial majority of students (74.21%) disagreed with the cul-
tural relevance of SDG education, it is crucial to incorporate local and cultur-
al contexts into the curriculum. This can involve developing course materials
that relate SDGs to regional issues, incorporating case studies from the Omani
context, and engage local communities and experts to make the content more

relatable and impactful for students.

2. Revamp Educational Approaches

With 48.4% of students dissatisfied with current educational methods, there’s a
clear need to innovate and diversify pedagogical strategies. This could include
experiential learning opportunities, project-based approaches, and interactive
teaching methods that actively engage students in learning and make the sub-

ject matter more relatable and engaging.

3. Enhance Institutional Support

Addressing the concern of 53.71% of students regarding inadequate institution-
al support, universities should increase their investment in SDG-related edu-
cation. This might involve allocating more resources, training faculty on SDG
topics, and creating platforms such as seminars, workshops, and discussion fo-

rums to foster a more supportive learning environment.

4. Improve Information Channels

Although over half of the students found their sources of information effective,
there’s room for enhancement. This could be achieved by expanding the range
of information sources, such as incorporating more digital and interactive re-
sources, creating online platforms for SDG discussions, and encouraging col-
laboration with external organizations and experts in the field of sustainable

development.
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Abstract

In pursuing the 2030 Sustainable Development Goals (SDGs), universities
play a pivotal role in driving transformative change. This paper focuses on
innovative approaches centered around the role of the English language and
the integration of artificial intelligence (AI) in English language education.
The goal is to empower and prepare tomorrow’s generations for awareness,
reflection, and active participation in sustainable development initiatives.
Through a comprehensive review of existing literature, case studies, and
emerging practices, this research aims to explore two main objectives: (1) the
effectiveness of English language education in promoting SDGs for future
generations and (2) how Al can be utilized to enhance language proficiency
in achieving SDGs. Relevant studies from selected databases were screened,
analyzed, and synthesized to identify related themes. The paper presents
the theoretical framework and overviews the English language program at
the College of Education, Majmaah University. Additionally, it offers some
practical insights and recommendations for universities to strategically leverage
Al in shaping a new era of English language education aligned with sustainable
development goals.

Keywords: Attificial intelligence, English language education, Sustainable
Development, Majmaah University
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Introduction

According to the United Nations (2015), sustainable development is a movement
aimed at guaranteeing the long-term well-being of all members of the UN. There
are 17 goals for sustainable development in all aspects of life. The fourth goal
is concerned with education. It aims to “Ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all.” The Kingdom
of Saudi Arabia seeks to achieve the goals of sustainable development. As
for the fourth goal, KSA gives the educational sector particular importance,
receiving the most significant portion of the Kingdom’s budget. In addition,
several initiatives have been started, such as distance and e-learning, aiming to
foster lifelong learning and promote autonomous learning among students at all
stages. (National Unified Portal, 2023).

The sub-goal of SDs. No 4.4 is “By 2030, substantially increase the number of
youth and adults who have relevant skills, including technical and vocational
skills, for employment, decent jobs, and entrepreneurship” (United Nations,
2015, 2020). Majmaah University, KSA, has targeted this goal through
academic programs and scientific research initiatives. Moreover, the university
is actively engaged in a project to promote the principles of the United Nations’
Sustainable Development Goals for 2030. This initiative involves collaboration
with the CEFAL Center of the United Nations Institute for Training and Research
(UNITAR). UNITAR’s CEFAL Center offers a range of qualification programs,
including professional diplomas, fellowships, and short courses specifically
designed to address the objectives outlined in the field of leadership. These
programs are strategically designed to contribute to realizing the Sustainable
Development Goals for 2030.”The vision, mission, and objectives of the
Majmaah University College of Education focus on providing A high-quality
academic environment to create a competitive future for its graduates who
achieve SDGs (Majmaah University, n.d. a), in addition to equipping learners
with the skills and knowledge needed to ensure quality, equality, and inclusion
in education.



The English language program taught at the College of Education, Majmaah
University, seeks to achieve SDGs since it includes courses such as
Communicative Grammar, Sociolinguistics, Psycholinguistics, Semantics and
Pragmatics, Ecolinguistics, Language and Diplomacy, Research Methods, and
Culture and Society that can enhance learners’ critical thinking and socio-cultural
and communicative competencies in the English language needed to be aware,
reflect, and apply SDGs. Through other courses such as Reading, Listening
and Speaking, Translation, Special Topics in Translation and Interpretation, or
Collaborative Writing courses, teachers can present topics and extra-curricular
activities related to SDG. Online and electronic courses such as CALL and
Computer-Aided Translation aim to enhance learners’ lifelong learning skills and
autonomous learning that achieves the targets of SD (Majmaah University, n.d. b).
English is a global international language, and mastering the English language
can foster SD4. Proficiency in English enhances access to quality education,
especially for individuals seeking education in universities and institutions
where English is the primary language of instruction. Previous studies have
highlighted the importance of the English language in helping learners access
and exchange information and thus achieve SDGs in ensuring lifelong learning
and accessing inclusive and quality education for all. English language
education can promote sustainable development by reformulating content,
reorienting curriculum, and applying a communicative methodology that
focuses on students, content, and tasks. (Asta & Margarita, 2018; Bekteshi &
Xhaferi, 2020; Jodoin, 2020; Kwee, 2021; Natarajan, 2018; Rada, 2022; Wang
et al., 2021).

Innovative approaches, such as the integration of Al, have the potential to
enhance English language education and contribute to the achievement of
SDGs. Artificial Intelligence (Al) is the application of robotics, automated
algorithms, or devices that replicate human cognitive processes to carry out
various tasks, including problem-solving, identification, analysis, and learning.
(Graham et al., 2020). UNESCO conferences discussed Artificial Intelligence
and Education through the “International Conference on Artificial Intelligence
and Education: 2019 (Ally & Wark, 2020). Al in education can achieve SDGs
aligned with the Kingdom’s Vision 2030. Employing Al in education is seen
as simplifying teaching tasks and tackling challenges in the education sector
(AlGhamdi, 2022). In the context of the English language, Al can assist students
in learning English as a foreign language (Almutari et al., 2020)
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Significance of the Study

This study is significant in systematically reviewing previous literature and
research to identify how integrating English language education with Al can
empower future generations to actively understand and contribute to Sustainable
Development Goals (SDGs). The findings may inform educational practices
aligned with global sustainability efforts. Ultimately, the research contributes
to the broader discourse on integrating technology and language education for
sustainable development.

Integrating English language learning, artificial intelligence (AI), and the need
to achieve sustainable development goals offers an exciting field for study
and investigation. This study aims to explore the role of English education in
supporting SDGs and the extent to which artificial intelligence can enhance
the effectiveness of English language education in promoting sustainable
development goals for future generations.

Research objectives

1. Investigate the efficacy of English language education in fostering awareness
and active participation in Sustainable Development Goals (SDGs) among
future generations.

2. Explore the potential of using Artificial Intelligence (Al) to improve language
proficiency, which could contribute to achieving the SDGs.

Review of literature

The role of English language Education in achieving SDGs

As a global international language, English plays a pivotal role in fostering
Sustainable Development Goal 4 (SDG 4) by serving as a medium of instruction
in higher education and international academic settings (Rada, 2022). Teachers’
self-efficacy is positively influenced by their personal beliefs, achievement of
teaching goals, and supportive school management. This, in turn, enhances their
motivation to incorporate SDGs into their English teaching practices (Kwee,
2021). Educators can incorporate changes in content, methods, and the social
context of education through a global approach to English language teaching.
Teachers should be aware of and actively include SDGs, particularly SDG 4,
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in language classes, using English language lessons to introduce these goals
to foreign language learners. (Natarajan, 2018 & Bekteshi & Xhaferi, 2020).
Teachers can use English language lessons to develop students’ criticality in
language, cognition, pedagogy, and philosophy, providing a platform to reflect
on SDG goals by exploring historical and social contexts. (Mambu, 2023).
Moreover, educators must revise the content of English textbooks to include
environmental and cultural content to promote sustainable development goals
and achieve its linked competencies (Tsukamoto, 2014; Jodoin & Singer, 2020).
In other words, learning environments, language materials, and activities should
be tailored to achieve SDGs (Asta & Margarita, 2018; Makarova, 2020).
English language education contributes significantly to students’ abilities to
access information quickly and understand the world. Proficiency in English
not only enhances access to quality education in institutions where English is
the primary language of instruction but also empowers learners to engage with
SDGs (Wangetal.,2021 & Mambu, 2023). Besides, developing students’ critical
and reflective competencies through language problem-solving, role-playing,
and cooperative learning activities aligned with sustainable development ideas
is essential. Profound sociolinguistic and communicative competencies in the
English language and the ability to tackle problems pragmatically help learners
achieve sustainable development goals in education (Gayatri et al., 2023;
Zygmunt, 2016; Neelaveni & Kothagattu, 2020).

Other online technology practices, such as flipped classrooms, can promote
inclusion in personalized and self-directed learning (Galani, 2015; Li & Li,
2022). Learners’ engagement in social learning environments and responses to
global issues in English can further fulfill SDGs. Xerri (2017) suggested online
resources for activities, such as UNICEF’s YouTube channel and British Council
webpage, to present topics related to sustainable development and global issues
in English. Those activities inspire students to contribute creatively to achieve
Sustainable Development Goal 4 (SDG 4). Online and blended learning
improve students’ performance and engagement and achieve SDGs (Chen,
2022). Furthermore, teaching and learning English language activities that
stimulate socio-emotional and behavioral development can ensure a sustainable
future for learners (Arslan & Curle, 2021). By incorporating sustainable
education strategies into English language reading instruction, teachers can
enable learners to develop their awareness, reflection, and application of SDGs
(Moghadam et al., 2022).
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Al and Sustainable Development Goal 4 (SDG 4)

“Sustainable Development Goal 4 aims to ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all. It emphasizes
equal learning opportunities throughout life”. Al technologies are used to
ensure equitable and inclusive access to education.

Moreover, Al can help improve learning opportunities for students by
facilitating the learning process. Besides, Al can enhance collaborative
learning by providing students with flexible study options, especially in remote
settings. Online asynchronous discussion groups monitored by Al techniques
provide teachers with valuable insights into student engagement and learning
(Pedro et al., 2019). Al can personalize learning and offer continuous learning
opportunities for learners.

Al can potentially serve as an enabler for many SDG targets and indicators,
but because of inequality issues and affordances, it may impede some SD4
indicators that seek equality in learning (Vinuesa & Sirmacek 2021). Thus,
while AI can provide opportunities to achieve SD4, challenges are still
apparent. For example, the accessibility issue is present in developing countries
where they face difficulties with internet and electricity access. Infrastructure
conditions should be suitable to ensure inclusion and equality in education.
Training teachers and learners on using Al without violating the ethics and
academic integrity of learning and respecting personal rights is crucial. Pack &
Maloney (2023) presented macro and micro challenges towards integrating Al
in language education. For instance, the extent to which Al aligns with society’s
ideology, the learning outcomes, ethics and policy of educational institutions,
teachers’ skills, learners’ linguistic abilities, etc. According to Vinuesa et al.
(2020), AI has the potential to facilitate the achievement of specific SDG
targets, but it may also impede others. This necessitates regulatory supervision
to ensure transparency, safety, and adherence to ethical standards.



Integrating Al into English language Education for Sustainable
development

Using Al in English language learning has been recently recognized among
educators. Al chatbots can help teachers teach and assess language by
providing relevant discussion questions, writing prompts, and suggested
questions that align with learning outcomes (Pack & Maloney, 2023). Al
technologies facilitate personalized learning through student profiling, resource
customization, method optimization, and performance assessment (He, 2021).
They can also improve students’ learning efficiency and enhance the learning
content (Sun & Kumar, 2020). Moreover, teachers can use Al Practical ideas to
improve language teaching and assessment, such as generating writing prompts,
exercises, activities, tests, and teaching materials and providing feedback to
teachers and students (Bonne & Frazier, 2023). So, artificial intelligence
technology has the potential to enhance English teaching by assisting both
teachers and students and fostering enthusiasm for the teaching and learning
process (Li, 2022). Besides, Al can revolutionize foreign language teaching by
facilitating innovative methods such as mobile learning and accelerating the
transition to digital education (Li, 2022). Al applications in English language
learning and teaching can promote sustainable development goals by improving
educational quality, enhancing teacher professional development, and providing
individualized learning experiences.

Research questions

To what extent does English language teaching and learning contribute to
attaining sustainable development goals?

To what extent can artificial intelligence enhance the effectiveness of English
language education in promoting sustainable development goals?

Methodology

Research design

A systematic literature review addressed two research questions related to
the contribution of English language teaching and learning to sustainable
development goals and the potential enhancement of English language
education through artificial intelligence (AI) for promoting SDGS.
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Inclusion criteria

A systematic review of databases such as the Web of Science, Scopus, and
Science Direct databases through the Saudi Digital Library (SDL) was
conducted to find all relevant articles on Al, sustainable development, and
English language education. ERIC and Google Scholar databases were also
included. The initial search results found 298.

The inclusion criteria comprised peer-reviewed journal articles published
between 2014 and 2023, focusing on English language education, sustainable
development, and the integration of Al in sustainable development. The
search terms included ‘Artificial intelligence,” ‘English language education,’
‘higher education,” and ‘sustainable development.” Descriptors such as ‘higher
education,” ‘full-text journal articles,” and ‘English as a second or foreign
language’ were used to refine the search. After excluding duplicates, the final
number of results is [25].

A summary of the systematic search results is provided in Table 1.”
Table 1
A Summary of the Systematic Search Results

No. of publications
Initial search results | Final search Results
Web of Science 9 3 (social sciences
indexed)
Eric 140 20
Databases
Google Scholar 81 43
Science Direct- 53 1
Scopus 15 15
Total 298 82
Duplicates - 57
Final total number 25




The final group of studies (n = 25) was categorized into two groups. The first
group (n =16) focused on English language proficiency and teaching and
learning methods to achieve SDGs, as presented in Table 2. The second group
consisted of nine studies that explored the role of integrating Al into higher
education English language classes to enhance SDGs, as outlined in Table 3.

Limitations

The research investigation and results are limited to the studies presented in the
review process. This limitation suggests that the findings and conclusions drawn
in the research are based on the existing body of literature that was reviewed.
This implies that the research may not have included all relevant studies and
new studies or perspectives in the field may not have been considered.

Results

Sixteen studies about English language teaching and/ or learning and attaining
sustainable development goals were finally selected and analyzed, as presented
in Table 2. The criteria for choosing them is that they represent practical
pedagogical insights that reflect the role of the English language in delivering
and enhancing SDGs.

Table 2 provides an overview of studies focusing on English Language Teaching
and/or Learning within the context of attaining Sustainable Development Goals
(SDGs). The studies cover various methodologies, including conceptual, case
studies, observational studies, experimental designs, and qualitative meta-
analysis, offering a diverse perspective on English language education and
sustainable development.

Table 2
Studies on English Language Teaching and/or Learning in the Context of
Attaining Susitainable Development Goals
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Authors Year Study Type
1 Gayatri et al. 2023 conceptual
2 Mambu 2023 Case study
3 Chen 2022 non-rct observational study
4 Li & Li 2022 Experimental
5 Rada 2022 Qualitative Meta-Analysis
6 Kwee 2021 Case study
7 Wang et al. 2021 experimental
8 Bekteshi & Xhaferi 2020 descriptive survey
9 Jodoin 2020 Experimental
10 Jodoin & Singer 2020 non-rct experimental
11 Makarova 2020 Survey-descriptive study
12 Neelaveni & Kothagattu 2020 Conceptual
13 Asta, Margarita 2018 non-rct observational study
14 | Natarajan 2018 Conceptual
15 Zygmunt 2016 Conceptual
16 Tsukamoto 2014 Conceptual

Integrating artificial intelligence (Al) into English as a Foreign Language
(EFL) education has become a focal point in recent academic research. The
studies presented in Table 3 focus on Al and language classes, explicitly aiming
to enhance Sustainable Development Goals (SDGs)
The studies cover a range of research types, including conceptual studies,
experimental designs, systematic reviews, and analytical-descriptive approaches,

offering insights into the role of Al in supporting language education aligned

with sustainable development objectives.

Table 3

Studies on the Integration of Al into EFL Education and Language Classes to

Enhance Sustainable Development Goals
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Authors Year Study Type
1 Pack & Maloney 2023 conceptual
2 Guo 2023 experimental
3 AlGhamdi 2022 Systematic review
4 Ally & Perris 2022 systematic review
5 Yuskovych-Zhukovska et. al. 2022 review
6 Zang et al. 2022 experimental
7 Zhu et al. 2021 Corpus analysis
8 Al Mukhallafi 2020 Analytical-descriptive
9 Sun & Kumar 2020 descriptive

These tables collectively offer a comprehensive overview of recent research
studies investigating the context of English language education, Al integration,
and the pursuit of Sustainable Development Goals.
Discussion of results
The answer to the first research question, investigating the extent to which
English language teaching and learning contribute to attaining SDGs, is gained
from the first group of studies. Those studies encompass diverse research
types, including literature reviews, case studies, conceptual, meta-analyses,
randomized control trials (RCTs), and non-RCT observational studies. This
diversity reflects the nature of the relationship between English language
education and SDGs. The following key themes emerged from the analysis:
Inclusive Strategies and Content Reformulation

The studies consistently emphasize the effectiveness of inclusive strategies
and content reformulation in English language teaching (e.g., Neelaveni &
Kothagattu, 2020). Two studies by Tsukamoto (2014) and Jodoin and Singer
(2020) identified the need for educators to modify the content of English
textbooks by integrating environmental and cultural materials. This adaptation
aims to advance the promotion of Sustainable Development Goals and the
attainment of their associated competencies. Adopting a learner-centered,
content-based, and task-based communicative approach effectively enhances
English language skills and promotes SDGs. This aligns with the broader
pedagogical shift towards learner-centric approaches that foster critical thinking
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and socio-cultural awareness. This conclusion is reported by Asta and Margarita
(2018), Jodoin (2020), Kwee (2021), Natarajan (2018), Rada (2022), and Wang
et al. (2021). Moreover, environmental learning contexts and extra-curricular
activities are suggested to improve the quality of education (Makarova, 2020).
In studies by Bekteshi and Xhaferi (2020), Graham et al. (2020), Gayatri et
al. (2023), and Rada (2022), it is recommended that problem-solving, critical
thinking, and cooperation through language instruction and activities can
develop students’ skills needed to achieve SDGs. The studies by Bekteshi and
Xhaferi (2020), Graham et al. (2020), Gayatri et al. (2023), and Rada (2022)
recommend that fostering problem-solving, critical thinking, and cooperation
through language instruction and activities can develop the skills needed for
students to contribute to the achievement of SDGs.
Foreign Language Education’s Role in Sustainable Development

A recurring theme across the selected studies is the significant role of
foreign language education in fostering sustainable development goals. The
ability of language education to contribute to students’ awareness, reflection,
and application of SDGs highlights the importance of integrating sustainable
development principles into language instruction, as reported by Moghadam et
al. (2022). Jodoin’s (2020) research concluded that instruction in ESD enhances
learners’ personality and responsibility. Other studies agreed that blended and
online language learning, such as flipped classes, supports lifelong learning
skills, which is one of the objectives of quality language education (Chen, 2022;
Galani, 2015; Li & Li, 2022). The studies conducted by Gayatri et al. (2023),
Zygmunt (2016), and Neelaveni & Kothagattu (2020) collectively conclude
that acquiring profound sociolinguistic and communicative competencies in the
English language, coupled with the ability to approach problems pragmatically,
empowers learners to attain sustainable development goals in education
effectively. This aligns with the global emphasis on education as a tool for
achieving SDGs, as highlighted by the United Nations (2020).

The diversity in study types, ranging from meta-analyses to case studies,
adds richness to the understanding of the topic. Meta-analyses, such as the
one conducted by Rolstad et al. (2005), offer a comprehensive overview to
explore a language-based approach to achieving SDGs. Observational studies,
experimental studies, and literature reviews provide detailed insights into
the relationship between English language education and SDGs.”Conceptual
studies, including those by Gayatri et al. (2023), Neelaveni & Kothagattu



(2020), Natarajan (2018), and Tsukamoto (2014), involve reviewing existing
literature, analyzing theories, and proposing new frameworks or ideas for
integrating SDGs into language education

The answer to the second research question, regarding the extent to which
artificial intelligence may enhance the effectiveness of English language
education in promoting sustainable development goals for future generations,
was derived from the analysis of the second group of studies presented in Table
3. These studies share the theme of integrating Al in English language education
to fulfill SDGs. From synthesizing and analyzing these studies, the following
themes have emerged.

The role of artificial intelligence (AI) in promoting SDG 4

Two systematic review studies investigated the role of artificial intelligence (Al)
in promoting sustainable development in the context of teaching and learning
English. AlIGhamdi (2022) highlighted how Al-powered language learning
platforms could provide personalized and adaptive learning experiences,
reducing the need for excessive resources and promoting efficient learning.
Ally & Perris (2022) identified four themes where Al could support sustainable
development: personalized learning, lifelong learning, access to learning, and
employing Al learning technologies.

Practical Applications and Integration of Al in Language Education
Education facilitates teaching and learning tasks and addresses issues and
obstacles within the education sector. Wu (2022), Yu (2021), Zang et al. (2022),
Li (2022), and Guo (2023) provided practical insights into the integration of
Al in English education, emphasizing improvements in listening, speaking,
reading, writing, personalized learning, critical thinking, and hands-on abilities.
The application of 5G and Al technology was recognized as enhancing English
education by improving teaching effectiveness and cultivating critical thinking.
Another analytic-descriptive study by Al Mukhallafi (2020) examined strategies
suitable for applying artificial intelligence (Al) in teaching and learning English,
focusing on the perspective of college students. The study demonstrates the
effectiveness of Al in language teaching.

Researchers have offered valuable insights into the integration of Al in English
education. For example, Liu & Kong (2020) emphasized the revolutionary
potential of Al in college English education, promoting independent learning,
smart classrooms, and ecolinguistics-based teaching methods. Tanveer et
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al. (2020) supported that Al can improve education by enhancing learning
opportunities and supporting sustainable development. Zhu et al. (2021)
pinpointed that Al fosters learning focused on tasks, inquiry, and autonomy
and enhances students’ critical thinking and practical abilities. This promotes
sustainable development in English teaching. Yuskovych-Zhukovska et al.
(2022) highlighted that AI’s most advantageous application in education is
its support for personalized and individualized learning processes, aligning
with sustainable development goals. Accordingly, Al technology in English
education products improves teaching efficiency and quality, enhancing
students’ comprehensive ability in listening, speaking, reading, and writing
(Yu, 2021). These studies highlight AI’s transformative potential in promoting
independent learning, sustainable development, and personalized educational
approaches in English education.

Ethical considerations in the application of Al

Some reviewed studies recommend that implementing Al in education requires
careful consideration of ethical implications, data privacy, and equitable access
to technology. However, when deployed thoughtfully, Al has the potential
to significantly contribute to the achievement of sustainable development
goals in education. Despite its potential benefits, drawbacks associated with
Al such as ethical considerations and inequalities in use and access between
poorer and wealthier countries, may impede the realization of specific targets
of SDGs. Thus, the ethical use of Al in education, including data privacy, bias,
and accountability, requires careful consideration to avoid unintended negative
consequences (Vinuesa et al., 2020).

In conclusion, the synthesis and analysis of the second group of studies point
towards the significant potential of incorporating Al in English language
education. The use of Al in English language education positively impacts
teaching methods, educational quality, and achieving sustainable development
goals (SDGs). The findings from these studies highlight benefits such as
improved teaching and critical thinking, personalized learning, and better
infrastructure. However, challenges, such as unequal Al use between rich and
poor countries, require attention. Despite the overall positive influence of Al,
addressing these challenges is essential to ensure that Al contributes effectively
to global SDGs.”
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Conclusions

The findings presented in the selected studies contribute to a profound
understanding of the significant relationship between English language
education and sustainable development goals. These findings hold implications
for pedagogical practices, curriculum development, and policy decisions in the
broader context of education for sustainable development. While these studies
offer valuable insights, it’s essential to acknowledge certain limitations. Future
research could explore the long-term impact of inclusive language teaching
strategies and the employment of Al in language classes on students’ sustained
engagement with sustainable development goals. Additionally, there is room
for more experimental studies to assess further the causal relationship between
specific language teaching methodologies and the integration of Al and the
development of SDGs.
To sum up, the extent to which Al enhances English language education for
sustainable development goals depends on how it is implemented, the context
in which it is used, and the ethical considerations addressed. A thoughtful
integration of Al, combined with a human-centric approach, has the potential
to contribute significantly to the language education field and, by extension, the
achievement of SDGs for future generations.

Recommendations

By combining technology-driven solutions with a commitment to sustainable
development goals, universities can play a pivotal role in shaping the future
of English language education—making it inclusive, effective, and aligned
with broader societal aspirations. Based on a literature review and analysis
of studies, particularly those by AlGhamdi (2022), Al Mukhallafi (2020),
Pedro et al. (2019), and Yuskovych-Zhukovska et al. (2022), the following
recommendations are proposed for universities to incorporate Al in a new era
of English language education aligned with SDG4:

1. Personalized Learning Platforms:

- Develop Al-driven language platforms for personalized content and instant
feedback using Natural Language Processing (NLP) for tailored content and
immediate feedback, enhancing individualized learning experiences.
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2. Intelligent Tutoring Systems:

- Implement Al systems that adapt to students’ styles and address common
challenges, ensuring a more personalized and practical learning experience and
proactively addressing common challenges. This fosters a more personalized,
adaptive, and effective learning environment.

3. Cross-Cultural Communication:

- Utilize Al for real-time translation, cultural sensitivity training, and
immersive experiences through virtual reality (VR) and augmented reality
(AR) simulations.

4. Inclusivity and Accessibility:

- Design Al applications with inclusivity, providing support for diverse
learning styles, needs, and abilities of learners, including those with disabilities.
5. Student Progress Analytics:

- Implement Al analytics for progress monitoring to identify areas of
improvement and targeted interventions.

6. Teacher Training with Al:

- Integrate Al into teacher training programs to provide educators with the
latest methodologies and personalized instructional techniques, enhancing their
capacity to adapt to diverse student needs.

7. Research on Al:

- encourage interdisciplinary research on Al, language education, and
sustainable development conducted by linguistics, education, Al, and
sustainability experts. The study aims to deepen our understanding and inform
effective Al integration to achieve SDGs.

8. Ethical Al Use:

-Teach students about the ethical implications of Al in language education
to empower them to use technology responsibly and foster a sense of digital
ethics.

9. Assessment and evaluation with Al:

- Use Al in the assessment and evaluation process to create a more equitable
education by offering personalized assessments that meet individual learning
differences and styles.

10.AI and educational justice:

Achieve educational justice while using Al by ensuring that assessments,
teaching materials, and practices are fair, accessible, and tailored to individual
needs. This commitment aligns with the broader sustainable development goal
of fostering inclusive and quality education.
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Abstract

Ensuring sustainable energy development in remote communities pos-
es significant challenges due to limited access, environmental concerns, and
the need for long-term energy resilience. These communities often operate as
self-contained energy systems with limited energy supply and expensive, envi-
ronmentally unsustainable generators. While renewable energy sources (RES)
hold promise in such systems by providing a clean and abundant energy supply,
their intermittent nature necessitates efficient energy storage systems. In this
context, pumped hydro energy storage (PHES) technology emerges as a prom-
ising solution that addresses RES’s storage and deployment challenges, con-

tributing to developing sustainable development goals in these communities.

This paper addresses the problem of determining the optimal sched-
uling of micro-sized PHES systems in isolated microgrids with RES. The
proposed optimization model determines the optimal dispatch strategy for the
PHES system, minimizing costs while ensuring a reliable and sustainable en-
ergy supply. Case studies are carried out to highlight the performance of two
PHES systems: conventional PHES with fixed pumping load and PHES with
hydraulic short-circuit operation. The results demonstrate the potential of such
storage technology in achieving sustainable energy development for remote

communities.

Keywords:

Sustainable development goals include pumped hydro energy storage, re-
mote communities, microgrids, and renewable energy.
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Nomenclature
Indices
c Index for hydropower units, 1 to C
g Index for PHES generating mode
i Index for distributed generator (DG) units, 1 to [
k Index for discreet generation curves of PHES
)% Index for PHES pumping mode
t Index for time, 1 to T
Parameters
a b, c Coefficients of the cost function of DG units, $/4Wh*,$/kWh,$ , respectively
cSDP¢ Shut down cost of DG units, $
cSUpe Start-up cost of DG units, $
cSU ig Generating starting-up cost for hydro units, $
csu? The pumping starting-up cost for hydro units $

6%‘”, 57, 00"
5c,k

vr

PHcy, PH. )
PHy, PHY,
lr

M

=3 g
nC,k ’ ﬂc,k

e,k

P, P,
PD,

PV,

PW,

=4 )
qc,k’ gc,k
= 14
qc,k‘ ﬂc,k
v,V

Upward error factor in forecasting demand, photovoltaic (PV), and wind, %
Downward error factor in forecasting demand, PV, and wind, %

Energy coefficient in generating mode, kW /nm*/h

Required water level in last hour, m’

Maximum and minimum power generation of PHES, kW

Maximum and minimum power consumption of PHES, kW

Time period: 1 h
A significant number assumed 1 million.
Turbine efficiency at maximum and minimum flow, %

Pump efficiency, %

Maximum and minimum power of DG units, kW
Typical demand, kW

PV generation, kW

Wind generation, kW

Water discharge limits, m®/h

Pumped water limits, m*/h

Upper reservoir’s water volume limits, m?



Variables
PHfC Power generation of PHES, kW
PH}, Power consumption of PHES, kW
P ; Power generation of DG unit, kW
a;. Total water discharge, m’/h
b Pumped water, m’/h
qsfc Water discharge above the threshold, m*/h
R gzw Upward reserve provision from dispatchable generator units, kW
Rg&w Downward reserve provision from dispatchable generator units, kW
Rh;? Upward reserve provision from PHES, kW
Rh{Y Downward reserve provision from PHES, kW
Ag e Auxiliary variable associated with PHES downward reserve
vy The water volume of the reservoir, n’
Z; Binary variable associated with the hydropower generation/consumption
curves
ug c Binary variable associated with PHES generating status
uf, B Binary variable associated with PHES pumping status
U Binary start-up decision of DG units
Vi Binary shutdown decision of DG units
W Binary statues of DG units
J’El,]c Binary start-up decision of PHES turbine
yt’f p Binary start-up decision of PHES pump
I. Introduction

The Sustainable Development Goals 2030 (SDGs) implemented by
the United Nations provide a holistic framework to tackle global challenges
and advance sustainable development across various sectors [1]. Two crucial
SDGs within this framework are SDG 7, which focuses on ensuring access to
affordable, reliable, sustainable, and modern energy for all, and SDG 11, which
aims to make cities and human settlements inclusive, safe, resilient, and sus-
tainable. These goals are particularly significant when considering the context
of remote communities, which face unique challenges in achieving sustainable
energy access and inclusive development. SDG 7 aims to ensure affordable,
reliable, sustainable, and modern energy for all. However, remote communities
often lack basic energy infrastructure, relying on costly and environmentally
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unsustainable sources. Addressing their energy needs is essential for achiev-
ing SDG 7 and requires reliable, sustainable, affordable energy solutions. SDG
11 focuses on creating inclusive, safe, resilient, and sustainable cities and set-
tlements. While primarily targeting urban areas, its principles can be applied
to remote communities. These communities often lack essential services and
infrastructure, making inclusive and sustainable development crucial. Energy
access plays a vital role in achieving SDG 11 in remote areas by enabling the

provision of healthcare, education, and clean water.

Remote communities face many challenges regarding energy access
[2]. One of the primary difficulties is the lack of essential energy infrastructure,
such as transmission lines and power grids, due to their geographical isolation.
This makes connecting these communities to centralized energy systems fi-
nancially and logistically challenging. Moreover, the reliance on conventional
energy sources, such as diesel generators, poses environmental concerns and
exposes communities to high energy costs. While renewable energy sources
offer a viable solution, they also present challenges in electricity grids because

of their intermittent nature.

Energy storage technologies help accommodate renewable energy
sources (RES) and hence increase the sustainability of energy systems, partic-
ularly in remote communities [3]. One prominent storage solution is pumped
hydro energy storage (PHES), which significantly benefits sustainable energy
generation and consumption. PHES entails utilizing surplus electricity during
periods of low demand to transfer water from a lower reservoir to a higher one.
When electricity demand rises, the stored water is released, passing through
turbines to generate electricity. [4].

PHES provides several advantages in remote areas. Firstly, it offers a
cost-effective and efficient means of storing large amounts of energy over ex-
tended periods. This enables the integration of intermittent renewable energy
sources, such as wind and solar, abundant in many remote regions. Secondly,
PHES systems have long lifespans and low maintenance requirements, making
them suitable for remote communities with limited technical expertise and re-
sources. Additionally, PHES can stabilize the grid and help meet peak energy
demand, ensuring a reliable and consistent power supply. This leads to a more



sustainable and environmentally friendly energy system and promotes energy

independence and resilience in remote areas.

As one of the pioneering energy storage technologies at a large scale,
PHES has garnered significant attention in the literature. Numerous studies
have been documented, focusing on the scheduling of PHES within power sys-
tems. For example, the daily operation of a PHES plant is optimized with the
unit commitment of steam generators [5]. A unit commitment problem with
a comprehensive model of PHES is solved using the Lagrangian Relaxation
method in [6].

The optimal operations of PHES and bidding strategies have been in-
vestigated in restructured, competitive electricity markets. It is noted that PHES
outperforms other energy storage technologies in energy management appli-
cations because of their significant ratings and the capability of discharging at
rated power for several hours [7]. Hence, they provide more feasible solutions
in load-shifting and price arbitrage applications. However, according to [8],
some factors may defer investment recovery: 1) the income from price arbi-
trage can be reduced significantly in systems with significant penetration of
renewable because of the levelized price profile during the day. 2) PHES are
obliged to pay fees for the usage of transmission lines when drawing energy
for pumping water. 3) PHES are required to pay water fees for the utilization
of water resources. Because of these reasons, the participation of PHES in an-
cillary services markets is a crucial factor in decreasing the time required for

investment recovery.

It is noted that the revenue from ancillary services has increased in re-
cent years because of the need to enhance the quality, reliability, and security of
supply under the recent high penetration of RES [9]. Also, in [10], it is shown
that the primary source of income on an actual operation day of PHES is from
participation in the secondary regulation reserve market. Therefore, several
studies have addressed the importance of the PHES multi-market operation in
the presence of RES.
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Apart from bulk power systems, PHES can play an essential role in
isolated microgrids with the integration of RES. Practical applications of small-
scale PHES systems in remote areas have been discussed in [11] and [12]. In
[13], optimal sizing of the main PHES components, including hydro turbines,
pumps, and reservoirs, and sizing a wind farm is determined for a hybrid PHES-
wind plant. The proposed optimization models are developed to maximize the
penetration of RES and from a third-party investor’s perspective to maximize
the return on investment. The PHES optimal sizing is also determined by focus-
ing on RES integration in [14]-[16].

Considering the uncertainty of RES, a two-stage stochastic model is
proposed in [17] to determine the optimal energy and reserve scheduling of
PHES in isolated microgrids. Risk aversion is considered in the proposed opti-
mization model in terms of the “conditional value at risk” CVaR measure since
the availability of resources in isolated microgrids is critical. Furthermore, two
reserve requirements are considered, forecast error reserves and regulating re-

serves, to increase the system’s reliability.

The papers above have considered conventional PHES systems
equipped with fixed-speed pumps. These systems can only provide frequency
regulation while generating power. However, recent developments in PHES in-
tegrate variable-speed pumps and operate in hydraulic short-circuit mode [18]-
[19], allowing PHES to provide frequency regulation services while operating

in pumping and generating modes.

This paper is concerned with optimizing the scheduling of micro-sized
PHES systems in remote communities. It proposes an optimization model for
an isolated microgrid that incorporates RES and PHES systems. It considers
two types: conventional PHES with a fixed pumping load and PHES with hy-
draulic short-circuit operation. The model is formulated as a mixed integer
linear programming problem, minimizing total microgrid costs while ensuring
a dependable and sustainable energy supply. This research offers valuable in-
sights into the most effective scheduling and management strategies for PHES
systems in remote communities, contributing to the advancement of sustainable

energy solutions in these areas.



II. Remote Microgrids Energy Management with PHES

This section presents an optimization model to determine the optimal op-
eration of the remote community microgrid system, considering the penetration
of RES, dispatchable DG units, and PHES. Two PHES systems are considered:
conventional PHES with fixed-speed pump and hydraulic short-circuit PHES.

A. Objective Function:

The objective function is to minimize the day-ahead microgrid operational
costs, including the operational cost of the dispatchable generators (DG) units
and the start-up costs of the PHES turbines and pumps.

MIN ] =L ilFi(Pei) Wei+ cSUPS Uy + cSDPC V] + e BeleSUS v + +eSUE ]
(1

B. Constraints:

1. Supply-Demand Balance:
The balance between demand and supply must incorporate both RES and
PHES. This constraint guarantees adequate generation from dispatchable DG
units and RES to fulfill the demand during a given hour.

YiPi+PVe+ PW, + X PH?. = ¥ PH;, + PD, vt ()

2. Reserve Constraints:
The microgrid operator maintains a reserve requirement of at least 10% of
the demand, considering uncertainties in demand and errors in forecasting RES.

The reserve constraints for upward and downward deviations are formulated as

Rg/? + X RhL = (0.1 4 6,")PD; + 8y PV, + 6,7 PW, vt 3)
Rg®™ + X RhEY = (0.1+85Y)PD, + 88y PV, + 83'PW, vt 4)

3. PHES Operation and Performance Curves Selection:

The input/output characteristic curves of PHES can be modeled using
several performance curves corresponding to different heads. It is also noted
that the PHES performance curves are non-linear, so piecewise linearization
methods should be considered to model the PHES operation correctly, refer to
[20]. However, in this paper, it is assumed that the input/output characteristics
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between water discharge and power corresponding to each PHES head can be
modeled as a linear relationship for the sake of simplicity. Two curves are con-
sidered in this work for two different water levels in the upper reservoir. The
PHES operation formulated in (5)-(24) follows the model proposed in [19].

To distinguish the PHES operation based on these two different curves, a
binary variable z, is defined as follows:

v 21—z + (v +2Y) 2 vt (5)
v <vz + (g + 5%) (1—-2) Vvt (6)

4.  PHES Power (Generating Mode):
The generated power and discharged water during the generating mode

are formulated considering the two performance curves as follows:

PHS, <ul PHY, +qs?. 6]+ Mz Vet k =k, (7)

PHY, = ul PHY, +qsf, 6] — Mz, Vet k =k ®)

PHfC < ufc ﬂgk + qsfc 6,‘? +M(1-2z) Ve, t,k =k, 9
PH/, 2 ul PHJ, +qs?. 6] —M (1 —2z) ve, t,k =k, (10)
qsfC < ugc M Ve, t (11)

qsfc S (ﬁf,kl - gg]d)(l —z) + @Cg_kz - ﬂgkz)zt ve,t (12)

5. PHES Water (Generating Mode):
The discharged water constraints during the generating mode are formu-

lated as follows.

afe < ufc ql + asle + Mz + 53 (PIPRIE — pI"RAEY) Ve k= (13)
qf, 2uf, g% +asf. - Mz +é(p;“°m}f§ - P REY) Ve tk=k,  (14)
at. sul qd +ast +M(1—z) +é(p;"’m;ff — pRh(Y Vet k = ky (15)
ez ulc qdy +asfe —M (1—z) + é (piPRE? — p@ RHLY Ve, tk =k, (16)



6.  PHES Power (Pumping Mode):
The PHES power limits in pumping mode are considered in the following

constraints:
PHY, <uP PHo +Mz, — Votk=k (17)
—D
PHY. 2 ul PHc, — M z, Vet k =ky (18)
PH?, <uP PHy +M(1—z)  Vetk=k (19)
PH?, > uP, PHyy — M (1 — z,) Vet k =k, (20)

7.  PHES Water (Pumping Mode):
The PHES pumped water limits are considered in the following con-

straints:
Are SUpc Qo+ Mz, ve, t,k =k (21)
Are = Ul qo — Mz Ve, t,k =k, (22)
Are Supe Qo+ M (1—2) ve t,k =k, (23)
Al zul Qo —M(1—2z) Ve, t,k =k, (24)

8. PHES Status Conditions:
The coordination between the mode of operation of PHES is formulated
considering start-up variables, as follows:
g g g
Vee 2 Uge — Ui g ¢ ve,t (25)
p p p
Vtc = Ut e — ut—l,c Ve, t (26)

9.  PHES Reserve Limits:
The reserve provided by PHES is considered in the following constraints:

RIE < [PHoy 20+ PHgy (1—2)| — PhY, Vot @7

RREY — Acy < PR, —|PH 2.+ PHY (1 —-2)] Vet (28)
Rig® + RIEY <M ul, Vet 29)

A <M (1-ul) Vet (30)

10. Water Balance:
A closed-loop PHES is considered in this model; hence, there is no water
inflow in the water balance constraint (31). The time length is assumed to be

\\) one hour.
_j 112
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Ve = Vg + 2l ( qgc - qgc ) vt (€29)
11. Reservoir Limits:

Water limits in the upper reservoir are considered as follows:

v<v, <V Vvt (32)

12.  Final Water Volume:
The required water volume in the final hour is considered in the following
constraint:
Ve = Up =T (33)
13. Conventional PHES Constraints:
These are exclusively applied to the traditional PHES system to avoid
concurrent generation and pumping operations:
uf +up, <1 Vet (34)
YoeclUpy <(C—1) —(C—-Duf, Ve, t (35)

14.  Dispatchable DG Units Limits:
Power production limits are imposed on each generating unit, establish-
ing both upper and lower bounds on their output, as indicated in the following

constraints:

P, Wy <Py <P Wy, Vi, t (36)

15. DG Reserve Limits:
The reserve provided by DG units is considered in the following con-
straints:
Rgi” < %P Wi — Py vt (37)
Rgf™ < %Py — P Wy vt (38)
16. DG Binary Coordination:
To maintain appropriate synchronization between the status of the gener-

ators, the following constraints are considered:
Ui = Vi = Wei = Wi Vi, t (39)

The microgrid and PHES scheduling problem formulated in (1)-(39) is
a mixed integer linear programming model, and it is solved in GAMS using a
CPLEX solver.



1. Results and Analysis
A. Test System

The considered model is applied to the modified CIGRE medium voltage
microgrid [21] to determine the optimal microgrid operation and PHES sched-
ule. The microgrid incorporates several controllable generating units, including
diesel generators and microturbines; collectively, these units have a combined
capacity of 5 MW. The DG data has been retrieved from [21]. In addition to the
controllable generating units, the microgrid includes an installed photovoltaic
(PV) capacity of 0.84 MW and a wind capacity of 1.5 MW.

The model takes the predicted demand and RES generation profile,
encompassing wind and solar PV, as inputs for a typical day. These inputs are
depicted in Figure 1 and Figure 2, respectively. The microgrid’s peak demand
reaches 6 MW. To accommodate forecasting errors, the microgrid must main-
tain an operational reserve of 10% of its hourly demand and a specific value of
the projected renewable generation.

Demand (KW)
E
g

2000

1000

Time (Hour)

Figure 1: Forecasted day-ahead demand profile
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Figure 2: Forecasted day-ahead RES profiles

The PHES system comprises two Pelton turbines and fixed-speed
pumps operating in hydraulic short-circuit mode. The PHES’s performance de-
pends on the reservoir’s water level. Two input/output characteristic curves are
assumed to be associated with two reservoir levels. The PHES performance
parameters for the two water heads are presented in Table 1. The upper reser-

voir capacity is 5000 m3, whereas the minimum water level is considered zero.

Table 1: PHES parameters

Parameter Low gross head (k1) | High gross head (k2)
. . g7, (tn) 416.52 416.52
lg}lzr‘l:ratlon Maximum ﬁf,k, ) 2074 3141
ney 90 92
S HACRD) 83.34 83.34
l(:}lzr‘lsratlon Minimum ﬂ"cgk (kW) 5287 5599
nd, 80 82
PHoy (w'in) | 41652 416.52
Pumping Maximum Flow ﬁf’k (kW) 389.8 402.8
. 90 90
Turbine Start-up Cost cSU? ($) 1650.6 1650.6
Pump Start-up Cost cSUF () 1321.5 1321.5




B. Case Studies and Discussions

The optimal microgrid operation is determined for two case studies con-
sidering a conventional PHES system in the first scenario and hydraulic short
circuit PHES in the second scenario. The results show that the total microgrid
operational cost with conventional PHES is $27,621, whereas the cost with
hydraulic short circuit PHES is $27,190. The reduction in price in the second
scenario is because of the higher level of flexibility in the hydraulic short circuit
PHES operation.

Figure 3 presents the optimal PHES operation for the scenarios, where-
as Figure 4 shows the corresponding PHES water volume. In both cases, the
PHES pumps operate early since there is an excess generation from RES while
demand is low.

The short circuit PHES is operated in pumping mode in the first hour,
drawing 402 kWh. Then, it is switched to the short circuit mode from hours 2-6
to optimize the drawn power depending on the dispatchable DG unit commit-
ment and other microgrid resources. On the other hand, the conventional PHES
pumps can only operate at one speed with 402 kW drawn from the grid, and
hence, it is operated in pumping mode in periods 1-4, while it stays idle during
hours 5-7.
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As shown in Figure 8, the short-circuit PHES can pump more water
before peak hours. During peak hours, the operation of the two PHES systems
follows almost the same pattern. At hour 21, the water level in the conventional
PHES reaches the target water volume, and hence, it stays idle until the end
of the considered day. In contrast, the short-circuit PHES continues injecting
power into the microgrid until hour 23.

2500 m Conventional PHES

2000 B Hydraulic Short Circuit PHES |

‘Water Volume (m”3)
NN
8 g
s 3

0 1 2 3 4 5 6 7 8 9 10 112 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Hour)

Figure 4: Water volume of PHES

Figures 5 and 6 show the required upward operating reserves for the
microgrid and the contribution of DG units and conventional and short circuit
PHES, respectively. The conventional PHES has only supported the microgrid
reserves while generating power during hours 8-20. On the other hand, the
short circuit PHES provides reserves during the entire day, excluding the first
hour when it is in pumping mode and the last hour when it is idle.

Figures 7 and 8 show the downward operating reserves and the provi-
sion of reserves from conventional and short-circuit PHES, respectively. PHES
provides only a tiny portion of the reserves in the two scenarios because all the
committed DG units usually operate at their maximum ratings. Hence, they
dominate the provision of downward reserves for the microgrid.
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Figure 5: Upward reserves (conventional PHES)
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Figure 6: Upward reserves (PHES with hydraulic short
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Figure 7: Downward reserves (conventional PHES)
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Figure 8: Downward reserves (PHES with hydraulic short



IV. Conclusions

This study explored optimizing and managing remote microgrid energy
systems incorporating PHES. By formulating an optimization model as a mixed
integer linear programming problem, the study aimed to minimize costs while
ensuring a reliable and sustainable energy supply. Through two case studies
comparing conventional PHES with fixed pumping load and advanced PHES
with hydraulic short-circuit operation, valuable insights were gained into the
performance and effectiveness of these storage systems in remote microgrids.
The results demonstrated the potential of PHES to enhance the sustainability of
energy systems in remote communities, providing a flexible and efficient means

of storing and dispatching energy.

It is important to note that small-scale PHES systems can be effectively
connected to medium or low-voltage grids. This flexibility allows for its imple-
mentation in various capacity levels, catering to the specific requirements of
different communities. However, it is crucial to assess the geographic topogra-
phy when installing PHES systems carefully. Site assessments should consider
factors such as the height differential between the upper and lower reservoirs,
which is essential for ensuring the efficient utilization of the potential energy
stored in elevated water reservoirs. Furthermore, proximity to water resources
is preferred to provide a consistent and sustainable water supply, thereby en-
hancing the reliability of the PHES system.

This research contributes to advancing knowledge in remote microg-
rid energy management, offering practical implications for policymakers, en-
ergy planners, and stakeholders involved in the design and operation of such
systems. By optimizing the scheduling and management of PHES in remote
microgrids, the study supports the transition to more sustainable and resilient

energy solutions in these communities.
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ABSTRACT

Universities are required to take the lead in accelerating the transition to a
sustainable future by developing the human capital of both the current and
upcoming generations. They can accomplish this through study, learning, and
teaching. Universities are expected to take responsibility for incorporating
sustainable practices into their research, instruction, and campus operations, as
stated in the Higher Education Sustainability Initiative Declaration. As a result,
universities are positioned as essential forces behind the accomplishment
of SDGs. As a first step towards a more extensive joint study with a more
representative sample of all universities and higher education institutions in
the Kingdom, a purposive sample underlies the suggested qualitative research
design for the project. Instruments for gathering data will be created, and
already-existing instruments will be used when appropriate. To produce the
anticipated outcomes, the proper analytical instruments will be employed.
1.0 Introduction

The seventeen Sustainable Development Goals (SDGs), from which a hundred
and sixty-nine targets were established and jointly signed by the heads of
state and government in September 2015 at the UN headquarters in New
York (United Nations 2015), marked a critical milestone in tackling multiple
and complex challenges facing humanity (Pradhan et al., 2017). The UN
described this positive assertion as ‘ the first agreed actionable agenda by the
global community for all citizens’ (UNO, 2015). These targets highlighted the
difficulty of reducing poverty and environmental deterioration and connected
sustainable development to economic, social, and environmental perspectives.
There are still issues even if the Sustainable Development Goals (SDGs)
are being implemented globally with notable progress. To fulfill the SDGs,
Allen (2019) highlights that a change from “transition” to “transformation” is
necessary, with the last stages being the most difficult. Despite the imminent
global challenges, some appreciable success has been made on all fronts, albeit
to variable degrees (Salvia et al., 2019; Saxena, 2021).

The SDGs concept has taken off quickly because sustainable development is
becoming increasingly vital for everyone. Despite variations in exact definitions,
sustainable development embraces the so-called triple bottom line (TBL)

approach to human well-being. Although practically all societies recognize
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that they want to integrate social inclusion, environmental sustainability, and
economic advancement, the specific objectives differ both globally and among
societies (Kroll et al., 2020). Despite this, the SDGs offer a framework for
nations to strive toward a sustainable future, and advancement toward the
targets is encouraging evidence that things are heading in the right direction.
By the end of 2023, the SDGs map shows that different countries have made
different progress toward achieving the SDGs.

According to Herath (2018), two significant barriers to achieving the SDGs
in Asia are a lack of trustworthy data and inadequate institutional capacity.
Cheng (2021) emphasizes how crucial it is to prioritize and integrate the SDGs.
Whereas the developed countries have made substantial progress in achieving
the SDGs, Sweden is at the top of the list of high achievers, followed by
Denmark, Norway, and Finland. Countries within Africa and Asia have lagged
in achieving some goals. Ninety-seven global indicators were considered in
the 2023 SDG Index edition. Official statistics, usually from United Nations
custodian agencies, account for two-thirds of the data. In contrast, non-
traditional statistics, such as those from research centers, universities, and non-
governmental groups, comprise the third.

Available data on SDGs indicate that 67 % of countries have made limited or
no progress towards achieving the SDGs 2023, whereas 15 % experienced a
reversal in attaining Goals. This calls for a concerted, global effort to steer
development strategies in achieving the SDGs. A trend analysis (beginning
from 2010 with the MDGs and evolving into the SDGs) of progress towards
the achievement of the set targets indicates that the SDGs are facing solid
headwinds possibly emanating from the lack of clearcut budgetary allocations
to improve the expected critical areas (Sachs, J. et al., 2023).

In the figure above (courtesy: Sachs, J. et al., 2023), national governments need
to do more to accelerate actions in attaining the SDGs. According to Salvia et al.
(2019), interconnected social, economic, political, and environmental problems
are now facing the implementation of SDGs. They contended that, even at the
national level, unintentional socioeconomic and gender imbalances are caused
by the developmental objectives of sustainable development plans of action,
which are typically at odds with human development goals.
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The Concept of Sustainability Among HEIs

Accordingto Bonnetetal.(2021), Sustainability is a state of mind, and sustainable
development may be described with a simple analogy: that of looking through a
three-lens telescope, with the lenses representing the three bottom lines(TBLs):
environment, society, and economy (Granados, 2011). According to (Sanchez,
2014), envisioning sustainability is necessary for successfully transitioning
society to sustainability. Despite its inherent ambiguity, educators find the
concept of “sustainability” intriguing since it must be defined in a particular
context involving various stakeholders. According to Granados et al. (2012),
collaborative learning, critical inquiry, joint meaning-making, and co-creation
of new knowledge are all necessary from an educational standpoint. Higher
education institutions (HEIs) have the potential to be leaders in the fields of
teaching, knowledge, and action connected to sustainability. For HEIs to set
the pace in sustainability, they must be innovative. (Sanchez, 2014). The future
of HEIs depends on three pathways: continuity, transition, and radical change.
A state of continuity ignores unsustainable behavior and seeks to maintain
the status quo. A scenario involving radical change would require a complete
reorganization of universities, which is not practicable. Since transition calls
for a gradual reform of the current system, it appears to be the most likely
course of action. University sustainability initiatives consider the input from
the transition movement (Raskin, 2012; Chamberlin, 2009) and the stages of
sustainability (O’Riordan, 1996). While transition refers to gradually integrating
sustainability into higher education, the critical question is whether HEIs can
implement the required changes quickly (Raskin, 2012). Its three main features
are the length, level of commitment, and transition transformation (Sanchez,
2014).

Achievements of HEIs in the Sustainability Agenda

According to Waas et al. (2010), there is still a considerable distance to cover
in terms of impact before universities fully embrace sustainability and take
the lead. According to Tilbury (2012), evidence suggests universities are yet
to come to full grips with the underlying nature of issues revolving around
sustainability. Accomplishments have been sporadic and mostly unrelated to
the main activities of higher education; sustainability experts believe its impact
is at best limited to minority populations but falls short of reaching essential
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personnel, students, and stakeholders or changing the institutional culture.
Rarely do initiatives that affect key university personnel affect students’ formal

learning possibilities.

Challenges of HEIs in Fostering Sustainability

Studies by Miller (2012) and Bolman and Deal (2008) shed light on the
institutional barriers militating against the progress of universities worldwide
and their impact on nation-states. The structural, human resource, political,
and symbolic components comprise their four-part analytical framework for
organizational change. Similarly, Sanchez et al.(2014) defined four institutional
domains notably: research, teaching and learning, management, and community
engagement. However, they ultimately discovered that obstacles and solutions
that affect universities in attaining their mandate are a combination of more
than one of these domains. Therefore, they advocate that researchers analyze
sustainability from a more holistic perspective, leveraging multidisciplinary

perspectives.

1.2 Research Objectives

The study’s objective is to ascertain the extent to which HEIs, particularly
public universities in the Kingdom of Saudi Arabia, (i) integrate sustainability
principles into all levels of curricula to leverage sustainability literacy. (ii)

leverage the SDG values into decisions taken at the board level.

LITERATURE REVIEW

2.1 Sustainable Development Goals (SDGs)

To end poverty, safeguard the environment, and guarantee peace and prosperity
for all by 2030, the United Nations approved the Sustainable Development Goals
(SDGs) in 2015. Recognizing that actions in one area will impact outcomes in
other places, the 17 interconnected Sustainable Development Goals (SDGs)
seek to balance social, economic, and environmental sustainability. The
Sustainable Development Goals (SDGs) cover many topics, including ending
poverty, ending hunger, promoting gender equality, maintaining good health
and well-being, providing affordable, clean energy, and taking action against
climate change. Countries have pledged to prioritize progress for those who are
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behind in achieving the Sustainable Development Goals (SDGs), which aim to
end poverty, hunger, AIDS, and discrimination against women and girls.
While awareness of the SDGs has increased globally, regional differences in the
assessment of the individual goals remain, and more work needs to be done to
achieve the SDGs in every context (UNDP, 2023).

2.1.1 Overview of the 17 SDGs

To end poverty, safeguard the environment, and guarantee that everyone lives in
peace and prosperity by 2030, the United Nations approved the 17 Sustainable
Development Goals (SDGs) in 2015 ( https://sdgs.un.org).

The SDGs, such as affordable and clean energy, gender equality, health,
education, poverty, hunger, clean water, climate action, peace and justice, and
cheap and clean energy, address numerous challenging issues. Each goal has
specific targets that aim to address the underlying problems and challenges
related to the goal. Goal 1 aims to eradicate the very many facets of poverty
worldwide. Its specific objectives include eliminating extreme poverty for
all individuals worldwide, decreasing the percentage of men, women, and
children living in poverty, putting social protection systems in place, and
attaining significant coverage of the impoverished and vulnerable. Goal 16
of the sustainable development agenda, dubbed “Peace, Justice, and Strong

bl

Institutions,” seeks to create inclusive, accountable, and peaceful societies
for sustainable development and guarantee everyone access to justice. The
objectives are to strengthen the rule of law and access to justice and lessen
violence, corruption, and bribery. They also include ensuring that decision-
making is inclusive, responsive, and representative. Additionally, it aims
to uphold and encourage non-discriminatory laws and policies for access to
justice and to increase and fortify the involvement of developing nations in
global governance institutions (https://sdgs.un.org). To achieve sustainable
development, the SDGs are crucial because they offer a thorough framework
for tackling the most critical issues and opportunities that confront both people
and the natural world.

Between now and 2030, the expected cost and budget allocation for
accomplishing ambitious sustainable development targets is $5.4-$6.4
trillion annually (UN, 2023). According to the UN Conference on Trade and
Development (UNCTAD, 2023), this amounts to between $1,179 and $1,383
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per person per year.

To achieve a set of Sustainable Development Goals (SDGs), the United Nations
(UN) estimates that $5 trillion to $7 trillion will be needed annually between
2015 and 2030. In developing countries, the estimates range from $3.3 to $4.5
trillion annually, primarily for basic infrastructure, food security, health, and
education.

According to Dana Vorisek and Shu Yu (2020), the International Monetary
Fund (IMF) estimates that the SDGs related to infrastructure in low-income
developing economies and emerging market nations combined will require
meaningful progress toward spending an additional $1.3 trillion (2016 US)
per year between 2019 and 30. Additionally, the SDGs related to health and
education will require spending of an extra $1.3 trillion.

A substantial amount of research on the demands for regional infrastructure
investment is incorporated into the World Bank’s SDG costing assessments at
the global scale. Investment requirements in certain areas and nations exceed
the global estimates of 4.5-8.2 percent of GDP (Dana Vorisek & Shu Yu, 2020).
An important conclusion was drawn from a study examining 50 SDG indicators
in 90 nations, or three-quarters of the world’s population. If the 48 developing
countries are committed to addressing pollution, biodiversity loss, and climate
change, there would be an estimated $337 billion annual gap in reaching the
SDGs. Using the median per-capita cost for the 48 countries in the study, the
overall yearly demands increase to between $6.9 trillion and $7.6 trillion when
expanded to include all developing economies. This demonstrates the significant
financial outlay necessary for these nations to meet the SDGs, highlighting
the significance of international assistance and collaboration in tackling these
global issues (UNCTAD, 2023).

2.1.2 Global Initiatives and Best Practices in Aligning Higher Education with
SDGs

The United Nations approved the Sustainable Development Goals (SDGs)
in 2015 as a worldwide agenda for sustainable development that includes
social, economic, and environmental aspects. Through teaching, research, and
community involvement, institutions of higher learning worldwide are essential
to advancing these objectives (UNESCO, 2017). Fostering a sustainable
future requires higher education to align with the SDGs (Lozano et al., 2019). (/
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Institutions of higher learning can contribute to the SDGs in several ways,
notably:

1. Incorporating the SDGs in their lectures, workshops, and curricula to increase
studentunderstanding and awareness.

2 .Conduct studies tackling the SDGs’ social, economic, and environmental
problems.

3 .Interacting with local and international communities to address the SDGs
and advance sustainable development.

4 .Collaborating with other educational institutions, government agencies,
and non-governmental organizations to share best practices and learn from
successful initiatives.

5 .Implementing sustainability practices on campus, such as cutting waste,
using green energy sources, and promoting social equity.

Institutions of higher learning that proactively incorporate the Sustainable
Development Goals into their primary research, education, and community
engagement missions may significantly contribute to the Sustainable
Development Goals by 2030.

UNESCO has been leading the promotion of Sustainable Development Goals
(SDGs) within the higher education sector, notably through initiatives such
as the Global Action Program on Education for Sustainable Development
(GAP-ESD). This program encourages universities to integrate sustainability
principles across curricula, research, and institutional frameworks (UNESCO,
2018). Additionally, the UN SDG Accord, launched in 2017, outlines
commitments for institutions of higher learning to address and support the
SDGs within operations and academic programs (Sustainability and Education
Policy Network, 2020). The SDGs can be integrated into higher education
in various ways, such as through courses, workshops, lectures, and others.
By increasing students’ knowledge and understanding, Institutions of Higher
learning may help execute the SDGs. College students must be taught about
the social, economic, and environmental aspects of the SDGs because they are
not discrete objectives but rather have intricate relationships. The Greening
Education Partnership is an international program that leverages education’s
potential to help nations address climate catastrophe by adopting a whole-of-

systems approach. According to the world’s pressing and significant difficulties,
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UNESCQ’s approach to the education sector is called Education for Sustainable
Development (ESD).

Universities worldwide are adopting diverse strategies to align with SDGs.
Curricular integration remains a primary approach, with institutions
restructuring programs to incorporate interdisciplinary courses focused
explicitly on sustainable development (Wals & Jickling, 2019). Moreover,
research initiatives addressing pressing sustainability challenges are prevalent,
fostering innovation and technological advancements in line with SDGs
(Leal Filho et al., 2020). Collaborations and partnerships between academia,
government, industries, and local communities are also emerging as effective
means to drive SDG-related initiatives (Lozano et al., 2021).

While significant progress has been made, challenges persist in aligning higher
education with the SDGs. Resource constraints hinder the implementation of
comprehensive sustainability programs within universities, requiring innovative
funding mechanisms and partnerships (Mochizuki & Fadeeva, 2019).
Additionally, the absence of standardized metrics for measuring the impact of
educational efforts on SDGs presents a hurdle in assessing the effectiveness of
these initiatives (Barth & Michelsen, 2020).

2.2 Role of Universities in Sustainable Development

Universities are essential in advancing sustainable development because of
their unique capacity to promote and impact change. They are at the forefront
of innovative practices, have a prominent societal position, and educate the
next generation.

A comprehensive literature assessment on the changing responsibilities and
contributions of universities to Education for Sustainable Development was
carried out by Goémez-Garcia, J., and Lopez-Navarro, J. M. (2012). The
literature claims that universities plan, organize, and direct pertinent projects.
However, there are problems with the efficacy and efficiency of their work.
Another study in Nature in 2022 explores symbiotic relationships between
academic institutions, sustainable urban development, and cities. According
to the report, colleges are essential to fostering transformational innovation
in the context of regional sustainable development. They can accomplish
this by implementing community-based projects or incorporating sustainable

development into the curriculum. The study also emphasized how universities,



sustainable development, and cities can work together to create symbiotic
methods.

Regarding the role of universities in sustainable development (SD), teaching,
research, environmental management, and knowledge transfer are ways HEIs
can integrate sustainable development.

In their explanation of how students’ pro-environmental behavior and the
management system contribute to universities’ sustainability, Lukman, R.,
and Glavi¢, P. (2023) included an overview of the literature on university
sustainability using a mixed-method approach. The study employs PRISMA
and structural equation models to investigate the fundamental components
of a sustainable institution. According to their study’s findings, university
leadership and culture favorably impact how sustainability education is
implemented there, which in turn has a beneficial impact on students’ attitudes
and understanding of sustainability. The leadership and culture of the university,
as well as the student’s knowledge and attitudes about sustainability, had a
favorable impact on their dedication to the cause. Additionally, the students’
involvement in sustainability-focused activities was most directly impacted
by their commitment to sustainability issues, followed by their knowledge
and attitude towards sustainability. Lastly, a substantial correlation was found
between integrating sustainability into the university structure and participation
in activities aimed towards sustainability, as well as knowledge and attitude
about sustainability. The shift to sustainable universities will improve the
environment and public health while serving as a model for other institutions.
The findings of this research will also assist managers, policymakers, and
students understand their roles in this shift.

Universities are critical in accomplishing sustainable development objectives
because they are centers of innovation, research, and education. Universities
support sustainable development through innovative research, top-notch
instruction, and ground-breaking creativity. The Sustainable Development
Goals offer a common international framework for practical action. Sustainable
campus management has gained importance at many universities, and many
have included the SDGs in their institutional strategies.
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2.2.1 Exploration of the Literature on the Contribution of Universities
toSustainableDevelopment

Several international declarations and initiatives, including the Stockholm
Declaration of 1972, the Talloires Declaration of 1990, and the 2012 Rio + 20
Higher Education Sustainability Initiative, have highlighted the role of higher
education institutions (HEIs) in promoting sustainable development. These
initiatives highlight how crucial HEIs are to include sustainable development
principles in their operations. Higher education institutions (HEIs) are
motivated to integrate sustainable development principles into their operations
and academic programs using Sustainable Development Goals (SDGs)
(Abubakar et al., 2020). Several conferences and projects are promoting
sustainable development in higher education. For example, in 2014, the
World Conference on Education for Sustainable Development was organized
by the United Nations Educational, Scientific, and Cultural Organisation
(UNESCO). In addition, many academic and grey literature publications have
been published on the topic, and multiple high-impact specialized journals
have been formed to publish research linked to sustainable development in
higher education. By increasing students’ understanding and awareness of the
Sustainable Development Goals (SDGs), higher education institutions may
help to implement the SDGs. Universities and colleges can incorporate the
SDGs in many ways, including lectures, workshops, and courses. One occasion
that brings together the scientific communities in North America and Europe
studying issues connected to sustainable development is the Transatlantic
Symposium on Sustainable Development in Higher Education. The education
sector’s response from UNESCO to the world’s pressing and significant
difficulties is called Education for Sustainable Development (ESD) (Leal Filho
et al., 2017). Three decades ago, very few higher education institutions (HEIs)
thought sustainability was essential to their campus operations and activities.
Today, hundreds of HEIs worldwide believe sustainability is relevant and

crucial to their operations (Lozano, R. 2011).

Aleixo, Leal, and Azeiteiro (2018) systematically examined how sustainable

higher education institutions are conceptualized and their functions, obstacles,



and sustainability problems. According to the study, the idea of sustainable higher
education institutions is still developing, and more investigation is required into
the responsibilities, obstacles, and difficulties that universities encounter while
trying to promote sustainability. The assessment emphasized universities’
need to address the challenges in promoting sustainable development and the
significance of integrating sustainability concepts across curricula, research,
and institutional frameworks. The study highlighted the importance of higher
education institutions’ contributions to sustainability and their role in supporting
sustainable development.

A study published in Nature’s Scientific Reports (2022) highlighted how
essential universities are to support symbiotic relationships between sustainable
development, urban areas, and transformational innovation in local, sustainable
growth. According to the report, universities can serve as “living labs” for
sustainability, fostering innovation and revolutionary change. Encouraging
linkages between academic institutions and urban areas is crucial in tackling
issues related to sustainable development. The study’s findings can be applied
as criteria to strengthen links between urban regions and academic institutions

while addressing issues with sustainable development.

Lim et al. (2022) conducted a systematic literature study to examine the
implementation of the 2030 Agenda and the Sustainable Development Goals
(SDGs) at higher education institutions (HEIs) around the globe. According to
the survey, the 2030 Agenda and the SDGs are becoming increasingly integrated
in HEI curriculum and activities; however, the degree of integration differs
significantly between different nations and regions. The study emphasizes
the value of HEIs in fostering sustainable development and the necessity for
more investigation into the functions, obstacles, and difficulties that colleges

encounter in advancing sustainability.

In a research published by Beyanaghi et al. (2016), they investigated university
sustainability options after the UN Decade of Education for Sustainable
Development. The study aimed to determine the necessity of colleges taking

a more all-encompassing approach to sustainability, which would involve
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incorporating sustainability ideas into teaching, research, and campus
management. The study examined the implications of sustainable development
trends and potential course changes for higher education in light of a prospective
second United Nations Decade of Education for Sustainable Development.
According to their results, universities must collaborate with society to advance
sustainability through various activities, including research, education, and
campus operations, to match their missions with sustainable development goals.
In a related study, Ceulemans et al. (2015) thoroughly analyzed the most recent
research on sustainability discourse in institutions of higher learning. Their
research clarified how important it is for colleges to take a more critical and
reflective stance toward sustainability, including integrating sustainability ideas

into their teaching, research, and day-to-day operations.

Lauder et al. (2015) critically studied Green Metric, a global university
sustainability index. Their research revealed the shortcomings of the ranking
system. It recommended that higher education institutions take a more all-
encompassing stance towards sustainability, incorporating sustainability ideas

into teaching, research, and day-to-day operations.

Aleixo, Leal, and Azeiteiro (2018) conducted an exploratory study in Portugal
to investigate the roles, obstacles, and challenges for sustainability and the
conceptualization of sustainable higher education institutions. According to
their research, colleges need to adopt a more all-encompassing strategy for
sustainability that incorporates sustainability ideas into all aspects of campus
life, including teaching, research, and operations. To effectively promote
and advance sustainable practices, their study highlighted how important it
is for higher education institutions to address the numerous components of
sustainability.

An in-depth literature review by Goémez-Garcia and Lopez-Navarro (2012)
explores universities’ evolving roles and contributions to Education for
Sustainable Development. The study highlights that universities have been
consistently considered significant contributors to the pursuit of regional

sustainability initiatives for over two decades.
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A review of the literature on university sustainability has been published by
Lukman and Glavi¢ (2023). The study examines the fundamental components
of a sustainable university, such as the role of the management structure
and students’ environmentally conscious actions. The study highlights the
necessity of a comprehensive strategy for sustainability and the significance of
incorporating sustainability into universities’ fundamental operations.

SpringerLink’s 2022 systematic literature study examines sustainable
development goals in higher education. The report emphasizes the importance
of including the SDGs in university teaching, research, and community
engagement—all fundamental activities. The report also highlights the
significance of university stakeholder engagement and the necessity of a
comprehensive approach to sustainability.

As mentioned earlier, the research and conclusions underscore the significance
of universities in supporting sustainable development, be it through curriculum
integration, community-based programs, or the encouragement of lifelong
learning and teaching. They also emphasize how important it is for colleges to
deal with obstacles and difficulties that stand in the way of sustainability and to
be at the forefront of local shifts toward sustainability.

2.2.2 Examples from international contexts

One of the top universities in the USA that encourage sustainability in
higher education is the University of California, Berkeley (UC Berkeley).
The institution has achieved great strides in integrating sustainability into
its research, academic programs, and campus life. The university has started
several sustainability projects, like the Sustainable Food Initiative, which seeks
to establish the campus as a leader in producing and acquiring sustainably
produced food. The SDGs are now part of the curriculum at UC Berkeley’s
Haas School of Business, which offers classes on how business can help achieve
the goals (https://www.un.org/en/academic-impact/universities-getting-ready-
sdgs).

One well-known university in Brazil that has been heavily involved in

sustainability programs is the University of Sdo Paulo (USP). The university
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has worked with the local community on sustainability projects and included
the SDGs in its coursework. The institution has worked with the surrounding
community on waste reduction and urban garden development programs,
among other sustainability-related projects. Every year, students, staff, and
the community get together for USP’s Sustainability Week to talk about and
advance sustainable development (https://unfoundation.org/blog/post/7-
innovative-ways-American-universities-are-driving-progress-on-the-sdgs/).
Yale University is known for its commitment to sustainability. The university
has made sustainability a central theme in its undergraduate education. It
has launched several sustainability initiatives, such as the Yale Sustainability
Tracking Center and the Yale Climate & Energy Institute. The university has
launched several sustainability initiatives, such as the Yale Sustainability
Tracking Center, which helps universities measure and report their sustainability
progress. Yale’s Climate & Energy Institute researches climate change and
sustainable energy solutions, emphasizing attaining the SDGs related to climate

and energy (https://www.timeshighereducation.com/campus/spotlight).

One of the top universities in South Africa, the University of Cape Town
(UCT), has advanced sustainability advocacy with notable accomplishments.
The university has performed sustainability research, integrated sustainable
practices on campus, and included the SDGs into its programs. To tackle these
issues, UCT has integrated the Sustainable Development Goals (SDGs) into its
curricula, researched sustainable development, and encouraged interdisciplinary
approaches. On campus, the university has incorporated sustainable practices
like trash reduction, the use of renewable energy, and biodiversity promotion.
To promote sustainable development and accomplish the SDGs, UCT’s Centre
for Sustainability Transitions collaborates with regional communities, the
public and private sectors, and https://sdgpulse.unctad.org 2023.

Tilburg University is a prominent university in the Netherlands that is actively
involved in sustainability initiatives. The university has integrated SDGs
into its curricula, collaborated with local communities on sustainability
projects, and launched several sustainability initiatives, such as the Tilburg
Center for Sustainability and the Tilburg Sustainability Hub. The university



has launched several sustainability initiatives, such as the Tilburg Center for
Sustainability, which conducts research and promotes sustainable development
in various sectors. Tilburg’s Tilburg Sustainability Hub works with businesses,
governments, and non-profit organizations to drive sustainable growth and
achieve the SDGs (Paula G. S et al., 2022).

2.2.3 Context of Saudi Arabian Universities

Alshuwaikhat et al. (2016) and Abubakar et al. (2016) report that Saudi Arabia
is one of the Global South nations that has started implementing the SDGs
into its university systems, particularly in campus operations and programs, to
prepare students better to deal with SD challenges in all life endeavors while
engaging in practices with significant consequences for both local and global
futures.

In light of Saudi Arabia’s Vision 2030, Alshuwaikhat and Abubakar (2021)
investigated the function of Saudi Arabian universities in promoting sustainable
development. According to their research, universities may significantly
contribute to advancing sustainable development by implementing a University
4.0 model that combines innovation, technology, and sustainability.

A recent UN (2022) study by the United Nations Saudi Arabia, titled The Role
of Saudi Universities in Advancing the SDGs and Saudi Vision 2030 (https://
saudiarabia.un.org,2022), examined the efforts made by Saudi universities to
further the Sustainable Development Goals (SDGs) and Saudi Vision 2030. The
study examined and plotted agreement rates between university projects and
the SDGs. The study also addressed universities’ interest in forming alliances
with other educational governmental and civil society organizations to further
the SDGs.

Establishing a connection between knowledge sharing and social responsibility
in Saudi universities is essential for sustainable university operations
(Abubakar et al., 2020). Saudi Arabia’s public and private universities serve as
the framework for this paper, which is more relevant given the SDG agendas.
Their research focuses on how Saudi universities may better address the SDGs
and advance sustainability by integrating knowledge sharing with social
responsibility.
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The existence of sustainable development (SD) visions and missions in Saudi
universities was investigated by Abubakar et al. (2020). According to the
study, 72.7% of the colleges showed a dedication to campus sustainability by
outlining their sustainability objectives and visions, either clearly or subtly. For
example, Imam Abdulrahman Bin Faisal University in Dammam has a vision
to “achieve a sustainable built environment, promote community responsibility
and partnership, and achieve financial sustainability of University resources.”
This is just one example of an explicitly stated SD vision or mission highlighted
in the study. Qassim University likewise aspires to be a “smart, sustainable
university.” The above statement suggests that Saudi institutions increasingly
acknowledge and incorporate sustainability ideas into their missions and
visions, demonstrating their dedication to promoting sustainable development.
The existence of sustainable development (SD) visions and missions in Saudi
universities was investigated by Abubakar et al. (2020). According to the study,
72.7% of the colleges showed a dedication to campus sustainability by outlining
their sustainability objectives and/or visions, either clearly or subtly. For
example, Imam Abdulrahman Bin Faisal University in Dammam has a vision
to “achieve a sustainable built environment, promote community responsibility
and partnership, and achieve financial sustainability of University resources.”
This is just one example of an explicitly stated SD vision or mission highlighted
in the study. Qassim University likewise aspires to be a “smart, sustainable
university.” The statement above suggests that Saudi institutions increasingly
acknowledge and incorporate sustainability ideas into their missions and
visions, demonstrating their dedication to promoting sustainable development

The comprehensive literature review explores the multifaceted relationship
between higher education institutions and the Sustainable Development Goals
(SDGs) established by the United Nations. It delves into universities’ intricate
roles in advancing sustainable development through education, research, and
community engagement. Highlighting the integration of SDGs into curricula,
the review emphasizes universities’ pivotal role in fostering awareness and
knowledge among students, conducting impactful research addressing societal
challenges, and collaborating globally to promote sustainable practices.

Moreover, it sheds light on the challenges universities face, such as resource
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constraints and the absence of standardized metrics for assessing the impact
of educational efforts on SDGs. The review encompasses examples from
international contexts, showcasing diverse initiatives by universities worldwide,
from integrating SDGs into curricula to implementing sustainable campus
practices. Furthermore, it provides insights into the context of Saudi Arabian
universities, illustrating their commitment to sustainability through explicit and
implicit missions aligned with sustainable development objectives. Overall, the
assessment highlights how important and dynamic higher education institutions
are in advancing agendas for sustainable development and highlights the
necessity for an all-encompassing Strategy to integrate sustainability into

teaching, research, and operational domains within universities.

3.0 Proposed Methodology of the Study

Given that a case study technique helps thoroughly understand a problem or
topic of interest in its natural, real-life setting, it will be used. By combining such
experiences, essential insights will be found to ensure a thorough understanding
of the existing situation and, consequently, the capacity of universities to expedite
the SDGs’ implementation in their local communities. Students’ opinions on
the importance of sustainability to their overall well-being as opposed to just
being a compliance or regulatory objective. When applicable, observations
pertinent to leaders implementing a strategic approach to sustainability are
highlighted to provide insights to those organizing or participating in adopting
strategic sustainability as a path toward sustainable development and the SDGs.
Additionally, to gather the opinions of faculty, instructors, and students on
particular campuses for a preliminary pilot study, efforts will be made to design
suitable data collection tools that align with the study’s objectives. We will also
explore the possibility of organizing faculty members from sister universities to
work together on a problem-solving approach similar to the Living Lab model,
which has been successfully implemented in some universities in the US and
UK colleges. The researcher might also explore using the Graphical Assessment
of Universities’ Sustainability Image (GAUSI) Instrument.

It involves three steps: (1) determining which sustainability initiatives are
essential in the eyes of stakeholders; (2) determining how relevant these

sustainability initiatives are to stakeholders’ decisions to work or attend a
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specific university; and (3) producing a graphical depiction of the findings. The
GAUSI tool suggests the prioritization of investment in sustainability initiatives

that positively influence the decision to choose a university.

4.0 Anticipatory Reflections

The researcher expects, through the study, to contribute to knowledge by
extending the boundaries of our understanding of the relevance and impact
of the 17 sustainable development goals in all universities in the Kingdom of
Saudi Arabia, particularly at a time when the Saudi government has launched
the Vision 2030 Agenda which seeks to leverage all aspects of Saudi’s socio-
economic sectors. The few studies that have shed light on the many strands
of the Vision 2030 agenda indicate that they are operating in conformity with
the SDGs. It is imperative that now is the time for HEIs in the Kingdom to
collaborate with themselves in teaching and research to institutionalize the
SDGs on all fronts of activities in Saudi Arabian higher education institutions.
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