Crdoglie daala
5)‘.5?” M

E)Lﬁ&-ﬂ 8ylal ca.;am"/p-wj

Aaal¥| (aslgdy lalie (pe Goull 5Ll pedixiwly Bua Ly O (£9 Al

LAt dwlys
Study of Jeddah Residents Awareness of Biogas Production from Food Excess

and Waste: Exploratory Study

SaH! desl G yud /2l slus

itz
Bj\.c.j.ﬂ N PO
:@“‘J"J‘ ‘aLa.”

2024




;‘.\A!

Oty dige e day (o9 JiB (oo Al el
199 (JLal (295 (e JS JI Ayl s éMi Ol sl
s13e¥l Judl g

Sleadlg oM ay sy Jod | Qf,}‘ﬁ" @ 1] x>




Laolydl Calua

Al yud) Aot

e e e e e e et Lodde ®
Y & ettt ettt Jarall sualls mladl assll @
bl alebull ®

bl olehull Ll @

Ayl glacll Lyl e

Baal sl Hgeie L Jmal

SUled) aox gty lghs
ULl Jls &lgal

Awlydl sgu>




Al o gyl Aa5L3

Lolydl Lpal Byl Jalgall @

Lo Lalieilly daaldl olalie 2liS @
sl Jianl slaaraly cacdally Goadl ladl o Byalls Laall g5l @




JIEY

Leatd ally @oloandl aal ) Joad Gl g 3gall ) K2 @
) b e Souemell 3 Jelie ligSe Y S
AY Y alad alall su ) yaga oY S
YV yudl gl Joudl o€ S
Soe ke ) 4de¥l Lot 255LandWlg 01 ¥ 0 4

E NS\ PO OTIVERS F Y (AN EY Y WES A IVRCAPIE SRCANNES Sy 1Y 9

Goemell 3L 7 il Alee § Asazradl 4,089 Y (K4

Lgiaall slalsell o apdall 3Lally Ggumdl 5L 7 L) Joae 1A &

S 31 dl gaall wlaliell Jgoes Adoe 7390320 JSCA

(Amir etal, 2015) YAZwbs § Glod! puadl ddeat Joe z3g051) ¢ S
(Huber etal, 2019) VoAl § goeml Sl Jelall prems ligSe 1) ) JS4
(Murillo-Roos et al, 2022) YYALl § ol L Jelis Jos z3g0s:) ¥ JSCA
(Hessami et al, 1996) YT all 2350l o msiadl Jelall 73503\ Y K0
(Liu etal, 2022) Yeiuls § @bl SN Jelio Jos z3ga )€ K4




s el Gl palii)

dpcliall s ) gill g A 5l 5 il 53 ) e allall (5 s o duail iy aililia g Alakall joa Y are Cani )l tAedia
Laal¥) 3 e gl alaBY) gl s daally Al o Al JEYL el o gl o5 ellh gy A sl
A <k AU ALy das o ) Caally ity ool cilelia sk pay A cliiadl
&b iy e e ) Slsed) gl e Gk e Lehisds il iy daakl) Clilia jexiy Jysad

Ao Akl jalas (o Liage A4k 3L (Sayg Bae s

lalie Jy s Ay 40 grd) Ay jad) ASLeally Ban Aiae (M8 o 5 (520 el L ) 138 Congy ) Cana
Ll e g il 1) ) Aie S 2as e Jl& ) AaadaY) il sh

b e e Uiy i) Leay 35y Al Jom awsal) meiall e ) 13 6 &l casdiel éhaaall G gl
Jla Al o3n Jia sUiBY aglii (a0 SISy Enll § guin g 4iilly pgue 5 (520 (bl 52n Aipde IS (o A8 sk
A sl e s g

709 A3 8 ) as JS Ll a8 (e ST Cnly daadal) (il by il AS ) Al pall o s uanl) il
el SO e 7V e ST LS Endl Aie (e 78 gl Gl e i ARSI CalS Laiy (€ Ll (g
o)l Lithe) i Loy Gaailly Endly (S Ll A o 56 Lty daladll 3 (5 AY) i) aa LA () 5a 58
gl Llee Gyl e (gl Sl padlatiuly LebY) il iy clilie Jysas 4y Gl Ly L Gualinall
s ailad e plalall e pgalins Al o3 Jia 3 5 gl yae ol Ao qy (e S S3 388 ¢ ) e
G Y e Ly 5 Aliles oy Lealaiiioal 4lSa) 5l Laasa g ale e e (S L) 4 (S Laiy «(358 Lag
Ei @l gkl Sl dyga s 4 sae J e e e dlaul aly A5 sl S G A A yre s g
Qlef ol sl de i clladiul o g el 5l (50 G siue Sin allS oVl a8l 3 a e
ikl 5 el Clilia g (il b o iy o585 AN LY aadlaivl (sae (%90 <)l b (S Ll
Y 5 S0 ) el Sy 790 (5 Aty aaly (S liall Aplle lal 388 Lleal) 038 (e (5 gl LA
Ulals SOkl e vie Sl fall calall Qe (S dian g dasla s mea 5 i sl G ) J) e
Oe /08 A8 S a8 A s Jle Ay Anlan¥) AalamY) s danalls Al UYL A el Jise o

DY) o3 dle s e GSolad) e 767 IS Lai cailall 1 agild jaay (S 5Ll

WSy ool Bl 3s aladall Hoa A aamy o sl 3 3ed Apaal Y Aul Ll cualk 1lbua gl g (adlal)
Gldia Ha ge Al Aulldl JUY) aally Sl Qe Cuiad ol @l g gl JLall Lebismty Lealatiia

6




han o dlaie ) J sasaie ddyda 48U i) s Bae b Lgaliial (S SIS il g dan i) il b
Al Zal)

wj\a‘)‘g‘)a.au U’.A.n.aj\ ASQJM ‘).}‘):_\j aalidl w\j@%‘g\ d:ﬂ.ujj\ e\M\BJJ‘)@a.\;L\J\ wa).al.as
aainall Zalic Lelaa 5 A0 oda & el dsealy Balll a8 LS Bamiey A4das Ala jobias dagy Al
o34l sl (g sanall e




Aadial)

A e Aysadl e s Aysnd) Hiliadl sl ol gy JSWlg el g s a8l A8k jaas Ce s
0 Bun Ads Ll ) seka e SIS AL joan aseie e el 0 A b dpeliall B ) gl (SO 508
Jsd Gl Cam eyl yeanll 8 IV AL jaae o Enally il anYly Joall iy Al s jliaal)
daghaia Alay ) ddeld JCY) jaadl Jdo €Y Gladl ln g cmlls ple il b dadail caonli g ol jloas

) Al clelial

8 o banily agle Callall 33y 35 aalle 5 Ulaa dpaiill dlae ady 8 afiaaly Lol 2 ja0) delia (S5 aa

L ety U1 e lealia Log Auabav gm0 pat e Gl Bl go p K05 and Al 285 soama 28] jra il
Aol Al aliae iy Gl Akl e 1) jin 8l g o)) sl Algas 5 AISH AL ALy abas e calkal
Ay slidl s Adla s ded) 423Y) e Aaslill A8 Leie 3 58 ST Ae siie Ain 3 ) sa AL T ) s

Al iy ) il alsiul e dasll) ~

el it Gy a8 o paailly cadll AS n a s sallal (sl okl s (sobatay) CLL.;:\}A;;@}
A0 a0 5 ) sl aay Apmainall 5 A8 pal) Lellh 5 Lel pual (DAL aclhadl 5 jlady delia clisy dexkl g
s (e LS e in )M die & A el b S Al Al (il ek iy felaBi¥l Ja Y

Lot 33 5 Aaala) g sale) I dalall iy Lia g gl gl

ST gty L s A pemal) il st A ) Al il a6 el el ol g
35 il 4be 25 (5315 (5 small el b Jiai Al i jie ) ALAYL ALy Cla A Leia 5 gl
Cla )3 (s Ay S Bacbuay s o) sed) 25a 5 (50 Al AibeS dolee o 3 ke (A doleall 28 5 Leh puad (4

LGSy e Al o3 GRILEIaY oy aangl) dady Loy o ¢T3 )

@l s T B 55 die Gy dagphall eladl a8 4 sl ol sall 40 a0 Jhill ddee Caniig
ALY ()Y aa s e LA sasie Sl ol s s sam Sle I il sl s3a Jh3 3 L Kyl
Al J5Y Al QB ALY @S sy dish e G asm Al gAY Aalll e gsadl Sl a0
O 2ed ‘3):5;3"""3331“993 e Gl R (& il A8l 0 (8 Gy sEY) d8 e (sl AL
el ) g e aal e el Gl 8 aaal)s jpall g dpcliall (g gadl A dakil diags oy yall

AY XY Gala V0l e mpaal) ae Cardaill o) sl 5 L) Jslae ggsandl a1 (Y0 YY) ) ol gell g Fliall callas 1
https://www.ccacoalition.org/ar/news/biogas -climate-and-clean-air-s olution-many-b enefits

8




zoasl 8 3m s88 ay JLEU O Tle min Allid) 4 guaell 3ol (f i galin (8 Gty Ola Sialil
el Sl sa JLiadU i Sl o G goden s sl O

A deyy 21N ale gl (slua sy At Ao 3y o 3 ) D) gl gussd ) e 5l Jelde Jil o )5 2500 9
Qﬁé S ‘}kf: Lsﬂ gs:;A‘nj\ &_3‘};4:j\ cL&n QSS\«ymlﬂj\ e¢£=§j\ LJ«F> ce\ AAA ?L:' Qﬁé ijeirsjﬂg cilﬂx: Ci}’4‘)i 34\)34
A dans Gl s addy @A) o) B el Dy o ) salls LY saeeiseliaY axiing OIS 53 5 Lty 5
Aﬁ'yig OSliad (e Al LA<5 ng;“ah L_éi);‘aj\atﬁn 3;;ﬂJLA gﬁé LJJ‘!‘ e\ﬁ;ﬂ\ gsé g$3\5h:ﬂj\ eai:éj\ aglAc. e\&iﬁhﬂ\
L L gia 135 50l 5 dpnd LSl Laa s Y) 2580 pau adi )l Ladie il 5k e 4 guac

AxssY)

8pall (5ol LR UGl g & puand) A acagl) 3 el skl 3 gy cpall Jie Jso Gl ey iy
sy gty ) ghlid) 8 38U b N e ) sa el e Chagd) A Ly 5 il 8 e ) Jall anall
o e s bl G sering allall Su B ) Y asl SAIL ol Al sl b call S8y ehall a8
Q\.\S}l\jua\_).a\ﬂwLM\%M}W@:\J}@&&%Wﬁu‘&d}mﬂﬁﬁj\w\w

3

Lar R <O il
_ e UAS— A% BE 25 3 00
wtD S MU T 60—80 FHLRT I 6 s
— [ 1

a4 “'"’/ By BRH, 2585 HNST0.T4
o ' Jiicis i U 5 o SR TT%
2,850, REU L Sy mbLL
2 M R BRI G L85, 2307, !
| i RS R

e dile JBS z ASun & ey A saad) SBadl (53 Cua gpall (B (g aal) bl aias Jead Al Zisalll a3 a1 ) JSG
Sl skt and Aol gy Gaall b sl ) Al 3 ALal) 3 geall yds | (Y] st B jiag dlallae au gAY dgal)
Al guall 4 gean g seall

P

8 ) s
) Fewi—

(
(

3oke sy sl axly) Sl Biogas Reactor wsall Sl deliey ddaall slgn asiy (3 Sleadl o sS
ey s sl S (@) Al CiladS axidl (g el A slaw (1) iz Y 400 aY dallad 48 e
Sl Basamas s Al e 5 Sl aesh Uy Gl e i s g gl Sl AL jaaS A
Bl Jogudl 3lal) AeSah A2 o gl S Jels ()5S s g 5l slseS S50 ) L (S
Gl S aead Ungl Jeud LS (g ond) Jill AL il i/ 5 slaadly o)y gull oluall ) 5a30) (il

Accessed on 12 October 2024. .2023) PennState Extension) .A Short History of Anaerobic Digestion 2

9




Slurry) sl s & suand) il (o Ciliaall Jashiall) 42050 3 56l sy Jelddl byl dlee e o)
) L sumagall 3 sall) (5 sl Sl Sl 0 sSs Ladale 5 o0 s die clalidl Ll e Jary 5 28 )2 el L adi
3Ui g ddalis e plal el e 0655 05 (g L BIA 5 clidad) s 4 sl ) sl Uie Digestate

)4 e maly) (el Sl Jelie i e 1Y JSS

3y LS D5 opad) allall 8 Tan o 535 Lig ) shs Alladil) S el 8 sl 13a 8 il 5o e a3 8
?ﬂ.{: ‘?A;\.u.\ %M\E‘)Sﬂ\o&j @JL&A\@M&@}J; &L!Lm\)ﬂ\a.&m M}i Sﬂ} :*.AJLJ\ QL.»U.J.“M@
A gl lilia g Aexla) (20l b (g BalELY) ST Cin JalS JSGy deekal) 0 Jaee (i 8 dadaill 28

S8l anie juae Al A del )l A gaaal)

LY YE) YA A dela i) @ oaall G jeal) g alai (Y0 Y ) olaal) Gl o slal (g e saall () il gadl) 3
https://sswm.info/ar/taxonomy/term/3938/biogas -reactor

?Y~Yi-\ YA C:\)Lil‘\.s;l.;)h‘ ({3 @sa“ L_Q‘)AAS‘ ;'_it:uﬁ_’ ?LJ (?Y ~“~) nL;\A\ C'_IL;L\E:\J e}l’j (55)&:\_5&.\“ %J\‘)J:\SH .\g.!A” 4
https://sswm.info/ar/taxonomy/term/3938/biogas -reactor

_?Y~YY u‘aJLA \4 _i\\jﬂ\ u,aé:msd\ caug]a.\n ;\}gj\} CL‘A‘ d}‘;..« cgg‘h\aj\ JL:J\ _(\‘~\‘Y)$Rﬂl ;—\).QJ\} Cl.mn allas 5
https://www.ccacoalition.org/ar/news/biogas -climate-and-clean-air-s olution-many-b enefits

10




3 poall clind) o 3 L Gua @l e cy al Gl el Jsn clal jall Gam il 80,5 8
3axia ) pel 3 A8kl an jaiae a3l s aell Jare i 8 ApE oda Jie dllad (sae Ao siall
Clalial pan kil € b juae caly Ga gl s Claadall aellae g b lgaliin) & Gin

SBapatal) d8all e dldieW) e S 05O Y B e a e eliniu¥ g Akl e il

A (5 gie o Ay il oda Ji (sae aniily lale S0 Le e ol 4 Enll ¢ simsall 138 Calill U 6
datiall oy Sl b Jicial)l A8l Co g paall Haadl) e kel ading a4 gradl 4y ) ASledl i sliidll
s ol 3 i) e

& ) de cllad) & kil g x5y liul 7 sl DA (e 3V e 20 e b Sallsda ke
S e Al sl et (S5 JelS JSa A8y 05SE Y 8 Al by pes o LS D gl A yal) A<l
388 &z guai dic AU il yall 848 STl pen Jga Lae 3 suand) o) sl 5 daxda) clilia 8 (a5
Tle skt ) ol A A daliall o501 OIS e SR Qi) 8 lee By gl g5k y

A a)l e

Mary Anna .Sustainable Gator Dining :Converting Food Waste to Biogas .(Ryan (2008 , Graunke®
6 .No ,Volume 1 .Liebert Inc

11




) ) AN e

3lall 5 adill Aakie o Al ALK Clatiie ) Leh s Lyt 5 Aiamall s ASaOL) ClR yy  delia < )Gl
Lgn Al 2l0Y Leie Galiing Lae 3V 5 W0 aiey dankl) (ild 5 exs Jaés dpaal e Jilall S
A AU jalad Lilea) Taclia s Dby | jacas (6

ST Y L T ey Lae dasiie Gl giunn callad) (5 siall o dankal) (i) 8 cililian) cialy dun
Ol S aie gy Ll il oda ()€ Al e Tikd JS5 4l LS ) ganll ja o Lgaliels ol sdll
uﬁ)ﬁ@bM\Hy\%muﬂuQ&;‘cM\jwbdﬂ\m‘;cWJL\;AAJ%;JM}JM\L)M\

b e 7Y (e gl s BN 3 e gl Jsall agll 3 jalial)

iy Al e Ge il 310 8 e g 8 Y] e Al A jld e
Gsin e gl e sl (add el 735 Js o) om 8 Ol il L THaas

L)

S e dn 5 1.3 by Le sl claasn JSDU dadliall 031 e Ay Jlle 02 23 Lo ) i«—’
Al el e ) puaie (adl

e O Sl Acaiiie Al Aty e e H3eadls B LA e m) Jisd g VB Y
O Unps 5 5 130 Sy .20/2019 b Usios T8 (S el Y 50 Jlale 0.1 Sl o . Alitins
wSal J¥ 50 JLe 50 N 48 G B oaal Ay il Clalia )

T8 a¥ o7 8 elian DU dalall A <y i G0 gmaad) Gy jal) ASLadll 3 Typnd s aall apall e L
Lsin ol gsle VYT dily Lo s Al @llginall dd gum g 8 88y ¢ 1380) (g 70V €)Y i e o 4 Cna
Ge TPYY Gl Lo el g semay Gsin b sale VYT Ly Jolay 1305 5ag o380 e 7VA9 A L
300 gand) Ay yal) ALl el 2132l o ylige ge B bl polal & Shy ASledll A jag d8 o))
5l Jiais a¥ oY) Gujle 1) Gl joliall aamll 84S0 Admaa 43 500 LS &l e Audlald) 48 ) 8 culS

Alad) Js0 G A0 gmad) A yal ASlaall a3 oLl 438yl

AY Y E) Y s dels il &5 AV e el s 3L Ao gl dgall asdl (aY Y £) sl a7
https://www.un.org/ar/observances/end-food-waste-day

12




L] b

A sl Ul G

SICSEAR Gl 535 Uy caall g (Call ddall dussall) SIS el Adal) Al 58 elal WS
o S LS i by e €4 ol Raiy s sine (o (Dl B )1 )5l ASleadl (3 IS0 ogl) 3
LY e Lol a sbS VAE 2058 aledall 3 al jon Jaee gl LS Lins agn 5LV e b il 000 g0 ST
DY) g ainall oy el O slaill Apa Sl e g daa gSal clgal e glaill sy 5 am N S35 Lisin

Ol gaizale) g el ol (e 33Ol ALy Joh dlag) Je Jeall

Lsm Ak a6 4k 3 Sy o e ) A sl iR s38 y ;nd i Ainy il iR i d
3LV Gaheidd) dull SV 1 (5 sl alias) Jh 8 sladl i las Calide 8 Lealaiinl g Lale alaie V) (Say
)5l G g s 1

i Laa 5ol Lililia g dankal) 50 dcliva H5 AplSa) ol 8k GpulaY) Ennll A5 Cela
Lladl JJ@J\LM‘;CJL]}QLAM\}Q\S)SJ\&)M}@JJ&!\&M\&Qehﬁu&)}ﬁ)s;\ﬂﬁmaﬁ&w\.@s
B bl e o5 alal) kel A8 e dlaie V) Ly s m g S o)l e

il A Yl <Y LS Adlia amal o Al sda (g goad AGLL clul ) (e e clia g Mg
o il e sgmd) S ) Al s RS e saniall il 5l b AealaY) il o ailias dgas )
Ll iy 385 408 5aaY) saniall Y gl 3 oLy e 2 ) (g 7€+ Altasi Loy a8 Y 1) AT Lgipdass Al
Oah algiy clilal Ji 4K s ce clali cal )l cd gl b Jledl el cildainl e ) at Lee

00 cladiad) 4% T b S Jee

Aul a5 SE dul,all de o s (52 da ) Anala) Ldlaal (e Adline dulee 5 Al dadde Caloal Al )l 03]
Jstaios LS aliiall 5 35000 Al )5 4 pudand) il g dankal) (il b Gl gl GGl Lo Clily aen
o ol lee CangS AuHall Ao adina o Au jall 5588 Gkt JiE s 401K s e ¢ gaal) Jadus A )
e zisa elid A slhall dleall O gladd) AU il jall 8 aslal e G SIS s sall S0 gl

. el (6 e e agplal

SV YY) dels iud @ el o 8 Gy pe Al ASLaddl YY) o e ) ) edd) gy bl aaell - ASe Adea 8
https://makkahnewspaper.com/ampArticle/1533358 .»Y Y ¢

G asla jiud @ el (8 el g ) (e aall ik gl il (Y2 YY) A smadl Ay pel) ASLaally 3R (5aDU Aalal) Aiggl) O
https://rfwp.gfsa.gov.sa/ .Y+ Y&-) VA

Converting Waste to Energy. :Biogas .(EESI (2017 10

https://www.eesi.org/files/FactSheet Biogas_2017.09.pdf

13




Ol adgiy Ay sonall il g dankal) (il o AE Al S o b Al ) 3G 2
‘5;_1‘)5\ ‘).\.CJG;_!JX\ A:\.uAJ\éc@bj&»y‘judmaé&cu!@sjdjmy‘j d)\;ﬂ\ d\;&d\sﬂgﬁﬂ‘

A Hall Baaal-

La 5 8 gie g Basa sa jdiane Jy st 8 A0l alaiin) avendt] Al ) Al 6 Al ) oda dpeal (eSS
Laxla) by o1 Lpatl e LS Lgalanad Calite o S a5 lass sall 5 &) 3all 5 381 (6 gine e
b eleslls Akl a5y el (B Aeliul (Say rad Ol () Lelmds 4 sumall Cladially g uadll
ZUE) e 1S By ey Lae Cagdaill gl ¥ el Sle 2l of LS Ler daalisall ol Lean (a5l g ja

2S5 a3l B e g ASed) ) eliall el laa s jlaes je cp plall 38 daniy Aanlls jlall & L)
L)

4 punnl) Clatiall g dank) COliab e ekl o sl ol Ol saclus Lgies dilsh sae 5aY) 18 i
st s LS Lo Sall 5l A il 51 sall e se S5 Lea Lgie Gkl 5l lgne s 3 ma (pe S Juadl S5
OVl 8 Lgaliin) (S L) 4l

AL Cadii jaeae pdsis il dana s delall daalls Al lo o Lial (e gl 138 dseal S L

L3l Aalil e slasall g 2,8 o jig Bail LS Jiindly palall 8 asinall (5 AY) 2 ) sl e Llaad)
C B s )5 lain¥ g JA e b SR




A )l Calaa -

prand (5 (e A graall Ay jall ASladl) A o Aae 8w ey A kil ) e JSEy Al all Caags
Gsin ol ol dnilay adina)l JiE s ornb e A suanll ikl dandaV) o g A ol
IS 5 ) Lgamiind 1 A5 5 3ea ) e de G 0S8 (Gl Al is a8 Al oda Jidd 5 uY)
ol
dac il Yl e aae laill Al Caags WS

A Jalsall dl 8 ) LedSsy i) oda Jie Gakai A se 520 8 5 iledsl @

Al adine o Al o3 alaiiul arent s2e b aclud B ) Jal gl A Le sa el e

Anse G5 puY) o alal IS5 4l oda alsiin) o) ja e @dsidll (gaba®@y) A s g L e

b




Al ) Y i

Ol Aapay S Jan g Aulpal Galoal Jle LA e plaill Jaw 30 e slall e 22 e A, Jaids
T 3l Bae Ale (Bl g (o)

CBay oanb e L Ak (il sdy clilie y a3 A8 2 ga 50 Al jall adine Al oy sMa e @
30 Al (al e V) e 2 b Al

Y sl Bae U Jlgad) 138 (e
440 31al 3 3eaY) Ao genn (e Lgmad s Al o2 aliin) sl olsein) e sy Ja m
‘ el o3 Jia alxiv) arend o aclui B ) Jalsall AL m
aainall g3 ¥l g 2,8 e 4nsil sda alxiiu) (e 8 s jall oY) (s onl) Al =




lilkie s e alaiiuly 40 grad) Ay jall ASleally san Aiae JSu o5 On ADle 2y Al ) oda (i il
oY) (s e Admiin) aseed o 3,005 s am Jle ) desdal) (il i

Ddas A6 e u g el e A e JIE AuE] ol Al (e ) (g sm 3 g Al Al a8 WS
Aoadstl) adal) jabas @l wd 1 Lt aeluy iy 48l

Al o3 ARl aendl B2elue Jalse a5 g dlall Gigplall Jla b adl e b JSE Al (i i
Ll i) Jageatl AW i) Al i i




Caall slae Y dasiall dualell 4 il

il g s pe Enlldie oy (53 puil Cn)




k4] A

3

ddslud | olaly M|




dadde-

Ly Cladina o At )y Gl o g sall 13 cal gl Gl ALl cila) )l aal caldll it Jaad) 13
e e ilS ol g 3Ll 515 Hul) e e Gy allall (5 siad) 5 ) (o gl o o) g dilie
;\.g.GLuA sliia }i “\..1.‘\.\&..1..~~ ey :‘um.n_}n




Caldl Jhi gn s e g s Letla e 2l el ol Liadel 8 0l e o punll Ealdl bl LS
AL sl ol Jaly ki dga (e

Aala 3 s Al a2 oo 5 Adlie il o cy gl G35 AL il )l e 2o e dalad) 300 DA (e
i o S5 Ayl a3y (mall Al e e o B il 2 gl 23 Yl ) il a5 hanee
ol die Jadl 250,55 cadldue cllaiul jasd N8 Caldion s Ld Bl oles  sain sall 13]Gl

WS admin) (Kay o e ) ekl (il by clilie Gt sa JHall il b Al sda g
sl K 52 53 g el Claliin ) Caliie 3 Al A8l jdlae o slaie Y1 Ji6 8 4ke 3ol Ay
b samaY) Giline o Lgalind (s a0 s Al o3 308 (50ar Al aaine Aie oy g il il

Al ) aainal 5 uY) clalisl

Ayl bl Sl




1- 4,3 Trivino-Pineda et al (2024) o) s

“Biogas Production from Organic Solid Waste through Anaerobic Digestion: A Meta-
analysis"

G e Jary vl 5 Ailaa) 5 40 )5 4 5l ARl bl 3aelE e e Jory Al )l 028 cudld
La U1 Jall (g A8l o) jacial 5 Lgaail s g dandal) cliliad 31 saD) aiag)l dlee 8 dpade dllia VA e
Aalee Cay oty Al Al Cudd LS Adliions Ali@iies Jshad Allad g 4 jlme cadlal 2 a g daal e canSiy dulal)
LS Voo Jalas Al Ll g SV 5 o) sgd) Al (o s Jle Y Akl s DA (e sl anagd)

Aol Ll (3 5k e Ak clilie ol dexdal Jhy S alsiiul e sl S e (eSa yie U

thailand
pakistan
sw@glen

australia
malaysia

ran N
india

new zealand

china
-4

@ unite@i§tates

poland
soutikorea

sing@pore

2016

Trivino-Pineda et al (2024) )i <ipal) oY+ ¥ +-Y 21T ol 5o 91 IR il jall Ll (00 Jpal) 1 S5

2- 4.l Ankathi et al (2024) o) s

“Sustainability of Biogas Production from Anaerobic Digestion of Food Waste and Animal
Manure”
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3- 4wl Kumar et al (2024) o) s

“ A Comprehensive Study on Anareobic Digestion of Organic Solid Waste: A Review on
Configurations, Operating Parameters, Techno-economic Analysis, and Current Trends”
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“Food Waste Management for Biogas Production in the Context of Sustainable
Development”
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6- 4wl )3 Alwahaibi et al (2020) ¢ sz

“Techno-economic Evaluation of Biogas Production from Food Waste via Anaerobic
Digestion”
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“Converting Food Waste to Biogas: Sustainable Gator Dining *
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9- 4u) )0 O’Conner et al (2020)) s
“Biogas production from small-scale anaerobic digestion plants on European farms”
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10- 42 Malik et al (2020) O sz
“Community based biogas plant utilizing food waste and cow dung”
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11- 4,0 Amir and others (2016) o) six

“Socio-Economic Considerations of Converting Food Waste into Biogas on a
“Household Level in Indonesia: The Case of the City of Bandung”
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“Small-scale biogas production from organic waste and application in mid-income
countries—a case study of a Lebanese community”
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13- 4\ Florkowski et al (2018) o) six -

“Food waste in rural households support for local biogas production in Lubelskie
Voivodship (Poland)’
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14- 4. 3 Othuman Mydin (Y €0 s (:

Development of Environmental-friendly Mini-biogas to Generate Electricity by”
Means of Food Waste”
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15- 4u),3 Murillo-Roos et al (2022) o)) sz

“Biogas production and microbial communities of mesophilic and thermophilic
anaerobic co-digestion of animal manures and food wastes in Costa Rica”
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;s (Hessami et al, 1996) 4w )216-

“‘Anaerobic digestion of household organic waste to produce biogas”
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17- 41 (Ananthu et al, 2019) o) s

“Small Scale Biogas Production by using Food Waste-Examples from three
Restaurants”
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18- a2 (Liu et al, 2022) o sim

“Household food waste to biogas in Vasteras, Sweden: A comprehensive case
study of waste valorization”
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19- 4.3 (Lou et al, 2013) ) s

“Potential for energy generation from anaerobic digestion of food waste in
Australia”
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20- 42 (Ghandi et al, 2019)J) s

“‘Hotel generated food waste and its biogas potential: A case study of Jaipur city,
India”
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English Abstract

the rate of lost and waste food has risen globally in the setting of higher :Introduction

the ,Despite this .and the industry and commercial revolution ,purchasing power
awareness of this phenomenon and its association with health and economic negative

With the rise of .due to natural methane emissions has been unsurprisingly low ,impact
the ,and the indefinite search for renewable and clean source of energy ,recycling industry
food waste recycling and converting it to biogas has evolved and developed through a
which can be used in ,process called anaerobic digestion that produces the biogas
different fields instead of the conventional energy sources.

Objectives: the study aims to assess Jeddah city, a city in Saudi Arabia, residents awareness
of converting food waste into biogas technology and their acceptance of this type of
technologies.

Methods: The study relied upon the survey method by creating a multi-questions survey and
distribute it to a semi-random sample of Jeddah city residents to assess their awareness of
the technology under investigation and the acceptance of adapting such a technology once
it is available to be used at an individual level.

Results: the study found the weight of the food waste was more than one kilogram in about
59% of the study participants and less than one kilogram in about 41%. And more than 70%
of the study sample stated that they get rid of their excess and waste of food into the garbage
while the rest, give them to people in need or to charities. Regarding awareness of
converting food waste into biogas technology through anaerobic digestion process, less than
25% of participants knew about the technology, most of their educational level was a
bachelor degree or above. And the same applies to the knowledge of the difference between
natural gas and biogas. The household income level has not affected these responses.
Regarding sample acceptance, more than 95% of study participants were willing to adapt
and use this technology that converts food waste into biogas. When participants were willing
to adapt this technology asked about the rationale behind this, responses varied between
health-related, environmental, economical, and religious reasons. Finally, 54% of the study
participants knew about the positive impact of this technology for health, environment and
the economy, while 46% of the participants did not.

Conclusion and recommendations: The study recommends promoting the society awareness
of the size of rising levels of food waste as a global problem and the awareness of converting
food waste into biogas technology through the anaerobic digestion process; to mitigate the
health related and environmental negative impact of food waste if transferred to landfills.
Such biogas can be used in different fields to create renewable and clean energy to reduce
the dependence on energy resources. As well, the study emphasizes the importance of using
the available educational and media tools to promote society awareness. The study also
encourages governments and investors to invest in this technology and make it available at
the individual level.




65



Acknowledgement

| would like to express my gratitudes to my great

husband, and to both of my parents for their

support and guidance along this journey.




M IDOCEA\|

IVER’SITY"

Midocean University

College of Management

Department of Project Management

Title in English

Study of Jeddah Residents Awareness of Biogas Production from Food Excess

and Waste: Exploratory Study

Prepared by:

Nessrin Ahmad Alzahrani

Supervised by:

Asma Abuanzeh

Year:2024

67




