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Preliminary evaluation criteria for publication acceptance:

e Proposed research must have serious scientific originality and depth

e The article must not have been previously published or submitted to another
journal

e The submitted research should not be taken from a publication or part of a
dissertation

e The journal owns the rights to publish the accepted articles, and it is not
permissible to publish them with other parties except after obtaining an official
license from them

e Do not publish articles that are not available on the standards of scientific
research or the standards of the aforementioned journal

e The journal is not obligated to return the rejected researches to their owners

e The journal reserves the right to publish accepted articles according to its own
priorities and program

e Researches that require correction or modification proposed by the reading
committee are returned to their authors to make the required modifications
before publishing them

e The proposed articles are sent to the Editorial Board for arrangement and
classification, and the articles are presented to the Scientific Committee for
evaluation

e All proposed research is subject to double scientific evaluation by the reading
committee and in complete confidentiality, so that
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e The journal has the right to make some necessary formal modifications to the
research submitted for publication without prejudice to its content

e The researcher corrects the errors presented by the evaluations, if any, and
sends them back to the journal

e Research should be sent to the journal’s email address

jutp@democraticac.de

Publication terms

e Languages of articles of this journal are: Arabic, French, English, German

e The author of the research should write his/her name, e-mail address,
university and country to which he/she belongs below the research title, with a
summary of his/her CV attached, and it should be on a special page within the
research

e Attach the research with a summary in both Arabic and English

e Articles are attached to a summary of approximately 150 words, and the
summary is translated into English or vice versa, with reference to key words

e Research volume is not less than 10 pages and not more than 20 pages

e Page preparation: A4 size paper, leaving a space of 2 cm for all dimensions of
the paper, and the spacing between the lines is single. At the beginning of each
paragraph, a distance of (1 cm) is left

e Writing fonts: using Time New Roman for all languages approved in the journal,
with a font size of (12) for the text, as well as for subheadings, but in bold. Font
size (10) for the abstract and its title (10) in bold, and size (10) is used for
margins, keywords, and the end of the research from sources and references

e The submitted research should include a list of references to be included in the
latter

e References and footnotes are arranged at the end of the article according to
the recognized methodological methods and in accordance with the systematic
scientific sequence and in a manual manner

e References and footnotes are written in the APA manner as follows
e Inthe text, write in brackets: the title of the author, the year and the page
(title: the year, p:)

e The complete information is written at the end of the article in this way: the
name and surname of the author, the book title, the chapter, the publishing
place, the edition, the country of publication, the year of publication, and the
page

References writing style
e Name of the author or authors, (year of publication), title of the book, name of
the translator or editor, edition, publisher, place of publication, page number
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e Periodicals, journals and reports: name of the author or authors, (year of
publication), title of the study or article, name of the journal, issue, page
number

e Newspaper articles: the name of the author, the title of the article, the name of
the newspaper, and the date of publication

e Electronic Publications: Name of the author, title of the article or report, name
of the series, if any, name of the website, date of publication

e The reference is cited in the list of sources and references for newspaper
articles and electronic publications by removing the date of viewing and
publication

e Inthe event that the name of the writer or journal is not known, we write (N.R)
in brackets, which means without a publisher

e Inthe event that the date of publication is not known, we write (N.D) in
parentheses for the date, which means without a date

e Writing references in a foreign language is in the same way as writing
references in Arabic

e The list of references is not divided into books, journals, and encyclopedias, but
is arranged alphabetically according to the authors’ names

e References should be placed in Arabic first, followed by foreign references

Pictures and tables
e Tables, illustrations, etc. are numbered according to their inclusion in the
research, with the title mentioned at the top of the table and the bottom of the
figure
e The tables are numbered sequentially, independent of the numbering of the
figures throughout the text, each of them has its title at the top of the table and
its source below it

e Allimages and tables used in the research may not be wider than (11 ). The font
size within the tables does not exceed (10)

oty = Liladi - 40LaisVly dewliadly dzgilyiwll Slulal) ysdl pbliogal 55yl
Democratic Arabic Center in Berlin - Germany
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Abstract:

It has been evident since the early 1970s that Africa was seriously facing the effects
of climate change, which has led to the emergence of new phenomena the continent
has never accustomed to before such as rising temperatures, poor agricultural output,
extreme different weather scenarios, and the spread of disease, among other things.
This study tries to reveal the effects of climate change on the African environment
and highlights the role of African leaders in lessening these effects and adjusting to
them.

In spite of its limited contribution to world heating, Africa, as a continent, is facing
great dangers on its economy and the investment in infrastructure and systems of
water, food, and public health because of climate change; This threatens to its
steeping into higher levels of severe poverty, feeds displacement and immigration,
and increases the danger of armed struggle over the dwindling resources.
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Key Words: climate change, Africa, climate summit, environmental dangers,
greenhouse gas emissions.

il

oo Lago B> ezl L ooy (A1 by lably el 21 Tl o (A0l 2s Ll i) s
ale Bygumy all Sl (e 8pdles g 8ydlio Byguay (uSais el 3 Bate luad I g3 O 4l
5 el Gl sl Blelia 95 Aeliall Josadl pe Jloaiad] Lomli @Jlall § 1,550 B> Lo I
S| s By Bugte Ay Bylpdl Ay 8305 I el laolell e sl s 3 Ll e Jlly
Gaua A Jyradly Sblagall Gouasg 2l loLudl auss JI 61 Las Laaledd] Gllad¥l § cllas!
) ¥l # g

TS Telas) oy 8yLal1 ¢ Lied s, 831 B,Lall doms 25 Lkl ol il 5 ,alla) o a3l a1 ST o a9
sl slanl sue of cbiliags coud (A SUasdl sl Jlae (3 8)aS wldasg 3yl cilays
(aadl ¥ alamil ] 65559 8yLall dis ilad il Calazell gag yaT IS J) 6352 Les ¢ ylaedl

B Osleladl (8ly uad A doudl s e Llaall ol gus] bl oluaall 4uad coxal i
Lo el lSadl e 3 bl ahasdl Lgass (AN dladl cldlall (S (e Glad 1 Jlzl
Tyol # Ll 535 5lio 3] Aol 2yl g S ya oy yaill ol 6,381 Caall JIS g Al | cole 51
Aailall Lolazd¥ly dueloara¥l bl @las 3 misly o dly Lusals

— Tz Tagazma o8 ALl 511 8 Lasd 0 Gy w1 e - 2, 8301 80801 1 oo 31l e ]l WS e
Amally eldadly sl dalasl (39 damall Al 3 Lehletlulg Leloliatdl (3 50 S Jblie ooy
Il Leibolge adsg cadull yasll e el mibigtue JI LEY3L s Loo ¢ taall Jig Ael3ls 2alall
A Lo iAW Ll 5L a3 I ey ALl syladl e s all jlas 83Lijg <8yl 734!
Aeait)) adzes ) Agal Il gzl e cdlaall clls 555 a0 S0a, 831 5,501 § Gl Hsauall cdlans
Slo gasenlly 2 Lkl ol il Aol 4, 331 cologSdl LI (31 oyl (2 Lo T5,Lall (3 daluiad
il a8 Lpl ae e Togls Joat) (87 sl 4uan, 831 Joudl o taalae (al,ial e el 3llasy
at ey el ot ad) 2aially (310N Laal of SLU Laa Lo oLl (3 3 Ll Ly T30 Joutl
By9 s diads Lz ra FLL) sl 350 o 5 s Gl Ll el Loy LeS . ol g gLz Y
Joadl ot Aasliand) 139301 Mad S50 18 Liayd) 8 eldidly sl o s ol o Bdsie cile o ]
AT ) Al i 2ais JaT oo Jiis ) 25l Tasls

La 31 5o ol 88 ya0 e Minnd (a8 § L)l el slayl e e guall bad ) el Caug,
§ Loy 2, 81 o gSoel] aligmgtll oo Ao matat) el (aui LeS B pallall clls LT 2z sl



"n‘@.n, N ramd Japlasill s ISSN: 2698 -6159

P ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

0105 85050 AaSyml sty Lada g olasliad| 8l 3352 Lgdg¥l cllac) 859,00 Jo> luoliadd)
A Gl
Gl el e S el e Aan Ll &) el il ead Aglee 458 (e el Aaal 5 a8
B (e il Lol s lmy] § ale O Sy ) a1 cLidiy 3] § Huolmzd ¥y Al laidly
Bylall § delarud) aall Clual Baazei 7 et Liae cagSally ol bl el

(ks Akl Slabiwn]) A 31 A dl 1

Syl - lasy Jaally aliad! olid olydise 359 Lo LS ala) uobic Lias,dl dzlss
2950 pag Aol Lol ol e Aguall 8508 aueg il dly ddall o Jaladl sl e 2adall
Lo 509 edl ¢ 9elll 59 ¢ gelll 81537 (s 7y 9 a8 lg anudl auad susas Lids 81 ool sl
Lo sl abis¥1 sl Byl oo g con iy 81 (3 g Jomad W1 3ol5ill L8 5 las
(3 02 2016 ($53 di g1) Ll g U e 5 1puall il
bl 51a ) Amys s L) sl g w0 SLade eIl o Atpas! (el lwlys pid
iy g1 Jaladl bl oS o b s &1 sl Jam e Lsges Al Alaall 3 slozaMls
Ol Elamg ¢ ISd) gaidl e dalse O (OIS @i3m9)) Grm eslelall e31 g (el aluail ey
o bl @l elol aar (3 Add) Joudl il (2583 Csal cApagadal) 3515 k1 Cigiaig « (g uinze]|
o 513 mlaaizmll 329 s gl laaidl (e Jedzad| a9y 09Siu ipaazll @llall s Tlas JSa3
Le" s Ldaoy (Sar a9y (29 Slol Le¥ sl ¥l @lane w9l il oylodl 5,5 Lp s 235 Al
L L)y Lol Blamdl pda5 Lo Lple cnpmas 2ol il gSandl g Joudl o5 (imay «"ibosdl (190
- gl 858 02 3 5 e BUaLl Al (3 Jlo3t) N Jogine BaiS Yoo L8 « gl e ey izl
obé-Lane 63T Jos e ad paizell 3 Banall ml il Osall oy e e Lipad olaady oel5UL
Of 093 e eLbas ol Lrod oblye (e slaxe¥l e Lo o gy5T 850 L umiw cilslaty Lga s
Boliae &yl Lao gy s (e L adlas a1 il 9a¥lg LI pn el ¥ L] 8055,
v 18 ALl sgiall B Lols (b (e "wlsna” Glaud] el ddins Lasy cpadl diazad) 0 131
(35 4o 2013 (gLigs Jbg 3 ol y2) Lielid dnsl (o LsloMisT dzol spaat Lueg ST
L,:l__. Lot Ldolis pinen (g adedt e 5l 8wl cbiylasdly ulyodl cosad elldug

Byt Ak Aot UL oydaill 1.1
Oladdy ool Heans die Sed) saall H37 o ANl dslys IMS (oo Ldldxs § callasl &aill o da
coplasi¥l ol weztlly Lo cEcosystem o lsSulll laill ilaas 4895 e 4a8Mey ¢ 2o dgudl goall
s padlis Jb (9 lels day Lod 3laty coumtll e (o)1 8,08 (aiedty Ll sgaus JI gag 1!



"n‘@.n, N ramd Japlasill s ISSN: 2698 -6159

i ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

Gl 3) il sia dle cuald il (eladl! (Lustlle (ologs) Aylas culisl 481 dady Audedl 515l
"o Tk Jg Jo¥l QLS a8 el dadl o ISl 28l M5 (e diuslys (3 Malthus ” yegalle”
Ok Awaia Adlie J1 81 8y9umy Sl gy Lei 451 (552 (1789) ale (& Principle of Population
OlSadl 33L5 e Byglasell dang L] ALkl s e (e9tlle) ST ciisiie Adlites dss 2sldall 3yl
¢35y Sl o I igts ) T (Al 1ol 8Ly Bords Buady OISl 3L G5 Aaads
Al Helate e adedl ileldl JSCaTy (Richard  A.Matthew, 2005, P 127) uS3e 4wl g
(14 4o 2021 (95519 B Sidkdog) (2 Bl
o2 Bl (e Ayl da g3 (AN A ) &) Shaaadl o) el ssailly 5yl bl Bl @
Otllells (Aoolall sedall § Auelera¥l ol ¥l 3 AST calud ceflewdly slilly uliladly ducly3))
ol JST 9 7 Ll jaad” Al il e 8)a0S 8y94ms 0958 Aonatll laddl (& sllend) g lias
@21 @ paadl e Jaddls Ogilay cpddl aldl @bt (8 Lerad caie AL debaaal U9 " 3
zdl e Lebd # Ll juad e 3,0 AeLaaa¥) U1 Jolall (8 cIladdl 9 lLiladlg sl g 5]
(20 4o 2022 (gagtsl! ez g Gl damma) Loliard Vg 2u81,2 gapull Lgiiall ae Jelass
Sl gailly Al aaall a9 Al ol AW Jadiy Al )0l pgie il 3yuidl cilelys @
sodzmill 3ylall (ot gazme ) Loy (Se 8391 i bl 3yl gall Jalall il £lazz¥ll asdlly
el Al 2pyllg Lyladly Apdall oLl e sauzeall A8Uall 5 calsedl pusedl 9 baaidl Slie
Lydd) Al 85 e Aeslid) Boazmall 5ylsll duegi of AeS 3 (o lasesl ) i Sl paadld clasdly
Val ) 8000l cilidas (oo g 195 205 (b 03 0By cAadall (8 sizmie g Las gyl S iuzs (Al
: (percival, Thomas homer .Dixon, 1998, P 280
slesl) Jlstal) Jlaat ¥ a) i) 3ylsall s tiall JSaeaVly ) jsaadl e 240 305 O
(e
b e masl (b o Ly SLA (Ll bt e 340 35 O
i) 3 3lsell (gshalud) misdl i s 340 B0 O
O94itay ygal (o Aelar o paskd Lpd pymy (A Ll (gl Loyl dimiy tguddl Gloytl el @
byl o g 98 layadle gl sia cllies 6,51 degama ol o351 Lases o cn> 3 (L 31 ol
st Lpd 2455 Jorl ey Silaaizell as Lo WS colilSadl o ciladsall Loa ol pe o)ladu (Say
cedsll (& A1 59,k aay clalladll pasasis OF (S LeS clygtllS plata| a6l way ciladydll
> yo (0 8IS Jalge e el cglans (pg cladgall ells Guamsd olilSe] g aeizma JS L8 cdds
Ok bl clallatll adzmis o mosns lelazdly 31,330 2oLl LISy ggiunn als Lad (55T
oSy cpezll 515 Sleln Bigas Leas adon ¥ dmyy Laisis 0580 olonll ol gsius



"n‘@.n, N ramd Japlasill s ISSN: 2698 -6159

i ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

e 65 31.(16-15 (o 2021 (9,319 Gad) utdings) lelpuall Wl «apa¥l (0 Boll il Lanie
Ll bl (e pad s ludl cslelpall o) 4u,las 3 James C. Davies” jags uasz" ($05e3 ¢ Lazz]
Lwy ite g¢d «Jaall a8lolly Lias (o oly5 Lo cdelozell siyi Lo (o (i 9d cnlacizll (§ (Ao
ol . (Rod Aya, 1979, P 53) Tiaxe Ilia 055 Lestie clelpall JI 6352 49 Loyl saddl iay
ity (53T leler as Slelor Byl (o caie Jlael JI (6085 iy 203Lai8 Y| LaSaSIl o las
ST LS 353,891 Joutl el (8 oy s g9 paizll (3 Aoliazd ¥ aluld Joladl jasll aedll
Olagadl Jlads oy Jnai Il lasle ealas (8 dudladdl (e as () (2009) Jladl validl dalais ,o,a5
dabhie (3 (%98) laaidl JS b 3] op lisadl suzms 1 g35 of (Sas 1da o I iy )lag—and iz
(Jason Hickel, 2012, P 124) Jleidl 3 Alogudl LagSxld ool 28T (o diayg gzl
g 153 618 "Lgdl legama” Aylas e Ll o gl i ooy gl Oilegazme s el @
el Sl ot 6,381 B UL 1 ol oM Sl Al g1 ISt ey (58 4L ag
dang «iliag cilgue culiall Calisee oo b ol 15) Lo Aalusell culiall ey olyiss 3l L liag
slalall (po miS8 e Lol el L 698 38l LY tla LoVl wal (o u>lg 9o sl Juale
O ASide Aegama Ghe dataT s Il L8 glall ag i (Lol Sole Laliay &gl 590 0983
Acgazll o e sea by (ASielins by (slaia| GLS (e pad (g8 ASAALl @lalall o wdlasll
O (o A8 A udll 7L g2 g 5l 9 a5 G (o S i agdT cilelygall el
i P (e il qdlaal gams I Jyamsll oyl sloes of 83Lal dlontun b Llles «(udlizs
9 Adye delon J1elan¥ly g98 soad mead 0¥ Lo) cdualll zyls cladl (e (4y0l8 e ¥ oISl
S LS (18-17 40 20271 ({95519 319y Liddngs) suall degama lalay 5,33 delall I Hlasy ¥
8 9o J) ASEHL b Ll eralailll A3l sgdi a3 3] 2OYL Aabalill (9 melsT1) $ 8 1
Adlesdl aahaill el (483 (1960) 9 (1922) ole o 09 malSl (ool plans Ludyd oS aian
oasd (s (5) psdl nalaill (sla (8 (yladg cdillanyy demaS A sl Apgizll Aalailly 43l
bl 2adanlly ugilall walas metty -S| Q8 ucas goms - Laslaol 2SO 41 ¢ 9aKny
ik oo Aud pally 2AL L ZASHY L sl (Lo o) Looso! Uitans Aoy s ¥ga llasg
ale o Jo¥l (yi8 § calus) U8 Aai¥1 6l (232231 (o <2020 « utdys ¢LT) J8Y) e (1985) ale
Lab Ll bldl 3 2olaally Laglall 2adas¥l Aloly crellly cralall clllas ciaed cn> ((2017)
ale (B sy Abg Hls> Al Lpass (o cc¥Linll s Alan e dogSll conn 8T A5 SEY1 Al
5) ¢ Jaladl ¥ gamy @ «oemtiy] otalliaas¥l Bolal) Bges (3 BLasYl e cutung I3 ol e ((2019)
B9 Lol sl Ll ¥lazaly Lasle "Lals lasy' @bl mie J) Slaad! (e ooz (@ Sllyall cols
- A AL cnalo Ll 85089 de gl (o ald & ye linlma 151 (2022) ale oo Jo¥1 (i



"n‘@.n, N ramd Japlasill s ISSN: 2698 -6159

P ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

Syl 15 O plaiad @ sgadl Gl o e dpay Slisglin ol 2L Lolezal -l sl S 1518 (ree
(86) pLd 15 ¢ 33,51 (630000) 3 A1 79535 I 315 «olud] (6000) o AST Blims (5391 (I Jlumas¥]
{(Hubert Kinkoh & Thierry Boudjekeu ,2023) =g § o (ke o Gy (asess i

(A15S Jse) o sslaie oo el g 1501 2.1

o Loy (AN Al Mt (e Aol cole il 2l oy 38Nl § dilys (8 (oS Js) 3o
9ty d ol 053l Gl S g « SIS litdgugumedl I (19S) 39239 el ills el 515
S oharadl sug A Adedly Lo loaaly 2palasd ¥l Awldl bsaall (o degite Lo gaze 42 s
Shaia ol ST 83l sda cdapadl alelAl (e apaadl 3wy @Jladl (e 3,08 3bolie
09 <Aiplly A yall Ll 35y immmie Adoull lelill jalian ool ool Lad (Joadly (muldYl
Glew (yo ) (ol Tda § Lads By 5Lanad] pueg IS (o 2u8La) solan oof «clUd po ezl
Lgemdl lalaed o gzl 3ylo bl Il Jgmsll Jarl o Aikle (1955 Bgso dadldl T g cad B3l
sda e Ludlidle . clelill hume 2elsl) 2adliall (ool ¥y aball 5Ladly Loaill oLkl : St 8,0l
9T (b Lo bl 1 018 Blalidl o a1 Lad ccnlelidl o 3 TS T9s 9355 g w0 3yl
O5allites Loreely (21315) 9239801 aLi g ail (B 8ag2sll bl J 2o cAdyiall Al ) le il
Paul Collier and Anke )Lblalasls i opo ASTLead bl ¥ sdag o ylagadly Jlogually
.(Hofer, 1998, P 536

Lorteds Wil (3 el 8y Aoty LSymes (Al 2 ol 15 L) ol el 1Ll a3 aes
ol Glicw) daaidl oy alSs ¢lagadly (udlsly) 923580 D (3 Lol ¢ oll) sy <8 gl s
cadws) (20) Cpall lol o (16) Cpall (e &l cdas &l gyl (oo agaall o8 cllils (3 4o <2014
Ll iy 81 (3 dpmpdall )0l Aiadl Sl pearand !l (e B kocaeld (62801 2po¥| 9811 (o 2l sy
o Al ol 3 Lagyd 3lall e calel il sda il aaly . il @Jladly 28, 2l i Jl 5520
G A8 il ¥l Fldgadl slmi¥l o (2 al5at ¥l 8l uall o) (8 53,Ld1 Gyl 2ii> 3
(40 o <2020 aghad 2lz>) oyl oda (e LI, il

pdlad! o lid adgud) dielll Alas yelaia oo Gueedl g 15001.3.1
Baill @o¥ll Bled Aonall Lirlino 53 M5 (1o PBC duxill @adl ALl sVl ¢ Lid Aol 2l oL
sl Aedae 3 Al 5yl blo Al 7 Los) Byg s uST 3] oDl e Ly Aund 2l 515k o 281 I
oo balazudly bl Jbleel) guiatd Ao Anyd9 el At @dpi Ju.tazd pr day eld (Dbl



"n‘@.n, N ramd Japlasill s ISSN: 2698 -6159

i ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

el el 16kl 0l oz g L cald A1 Ele¥l IS e (Sl BBl 48T 2 by LIS
g9l sl JMazeily Lo JI5 (e (1990) ple e Lagie Lelis 8,die el oo AST 3 TS 0
Uo Lt Joall S s la¥) gyl ule il e (e W 3 cranyl oo ST 0T LeS cayla Ll sl
L] (98352511 el Jte colilly Apmsdl ooal ¥ Jta 8y0lidl 5)la k) e 8ylaally Zadall )l
(23 42 2005 « dsS Jgs 5 093k 0T sl ll 523981 Aygan o Ygail
ol Jaailly alally caaddl « jollly Clas¥ Jie adlall 2aall o3 5ylkl e €505 cile il sl
5393 U le asen (B Aboyge 0955 O (-Saw Al l3 el Ioga s cpagdall 3yl L JHaz wl
) Sy el I ABLSYL  Dladl BLOT (angas JI caiall lpataly 3] 3 dealad! (o o5 |piall
Ol 2o s I Auded! Slolsell (6355 a8y cnlucsll L) ol 1 op A Aoeiss 285 (0 L
cxadly pladl e sl il Led 3ol 515l Al L Hlas (@) Ayl o LS adiae Jiss s
&l day Lo ¥l 3 emin JS Lsyla) s @3 13) g lyuadl 1 83520l Lol palud ud g0
A kel 16l Aas, U clelaldl oF 1 doadll Js s e il Jaloes oo 2ds¥1 milaadl i cadlsll 3
Uity (24 4o 2005  1d9S T 9 Osils olT) Jo¥ uded) Slgiadl 3 Aol ol Jlai>] canis
(48 o 2015 (L. Syag;) lelilly Al (o A8Mall 3 Bocate lyluse SO (alierul 8718
Ulae Gl oo Zaa bl 2kl 3ylsll e 8yla il ¥glee PS5 (o t5 Lall sl dAcalull @
ccanall $¥l § el of Gudl ssaaall (Say LS (89 U @uelas e pujgall
bl Slgall (hgerd Jatud "Adlall Aagall ol bl syls Ul 2 st wl of il Jbges @
39l st ol e gaill Bz s3lias e IS (e el e dunie S Lasl el
Slegazll Jigetd oSy Galall JHas!l JUL! Juso e .3)lslls adl ULl e 5k )
Ol bt oo S (§ Al
oo eedladl Slles (angas 3 Al 3lsll cucalu ¥l o S 3 1edldl Aglae (iigas @
Al lolaa¥l 3 u3aT (Mg Amlliall dugs A wlwdl @YY 4 18,e SO
Auelazxly

Aoyl | AerlBY asyLadly onSIl goill Lol oy Ukl 2od Ats .2

il o Sy B9 ¢ L ity Aalaill Akl sl ST s el B, all Aepoladl St
2015/12/12 pgs i Lasliail aiaaly o unls B yall Zasolall $ (2015) ale LI (4530 g
3 el JI Joadl e dpaall e Mo S 9 Aalisell lalaill e 189 (195) 5 a9 (150) S, Lies
g 135" ULt s Beralaes” e syl bt ¥ A s Ly il Bualans 3L



‘;n*@.n, N ramd Japlasill s ISSN: 2698 -6159

i ~ I . . .
Journal of Urbamand Termtorial Planning ISSN (PRINT): 2699 - 2604

Earth Negotiations Bulletin, )(2020) alc A> L'ié}a Laaiads (2012) ale 55948 Bualas oLl
(2015

«&3lyl Geliis¥l mlile Elasl e amdl § S Apeliall Joull 4y Lo Y 2139 Al ko 39
S e SIS cdalis 2l By pm Lkl 2l calalailly g 5s¥1 slaes¥l o Lasyle callogaiis s
o350 I Lele las¥l @3 @I #Ldl sl sualas (e (2016) ale Jobii 3 & ally 280 50¥1 Bl
Joll 2ay i) 850y Bolaiell sla =l Udy Lpinall " g adola” Aipe § 2ll3g (2015) ple ool Ae
((52-51 (o <2023 ce¥ all e vazma) bualall o) aleaidl
Lpe Syl By Adull lile bl oo oo dedl e Lot (3Ll pall Sl ashe die Jolsing
(150) o ST 4S5 ey (2023) ple Ll 0054330 (8 & Ll 28 slaail Sumall dyadl wlled) 3 s
Sl¥ells comall sludy wlee 3 olegil Aaall oda adc Gyanwly (@llall sluwdy pan) sasams dos
UN Climate Change ) ¢;lzssy3l S dgae @ 7 Liall 2a wae (2024) ale dduwy (S5 0¥ uxal
Lealge Lo Llos Sl yaige e @Ilall b <3 J) 48LsYLs « (Conference (UNFCCC COP 29
Lani g goutl goiilly c939¥! Aads STy « paralmll Ladluudll IS i
Al B9yl (e ilad Al L8l Joo (8 Bs Ll cslyaadly Ty s Joadl AST ol ¢S paell (e
Ayl A Slap siuanlly 31,aS Asluwslly LSl loplSlly ol ool cllas ¥ Ll LS dasls
2016 « $98 dui> g3) Aymsge Loliatdly uclota| jalsls (ra duud Log -8yl Aoy g Lasy) - LAY
(3o
ol U aaally CaSally HB¥1:2022 F L a3 o5 Ll ks 2l dgull duesSedl Ang I 0,510 Loy
LA (e e Ll 2 Ll s ) g3a8 (AN At 51 5a¥lg pslacdl oSS (Al o 24,891 5Ll
i) Ll Ld ) Sl Sl 8 Lane oo Lol J3T ol 8Ll sda o (e w1 e ¢ Gilud ¥l
"Gy Yl sl ) SLAT s s ey «aBlsll 39 «(Hans-Otto Portner, et al, 2022, P 1289 ) # Ll
alasll &lyshorl) das ) Alamredly Abatl) dizesilfiuely Byl § ULl sl Lolsd) dles 2as
L oo 3 Jalge J) 23 apg ¢ Ll izl Lo a3 glolill ST 25,0401 s ((2032-2022) ),
& Bl e «(puoly JSin agdall 515kl e 2aslall cilellaally) Auladdl 2el3ll e Sl slezel
African Union climate ) Jl=xll s an 6831 Gle 8y0all Cans ore Wad AJW 516l J) Jguosll
change and resilient development strategy and action plan, 2022, P 10)
2o caSall Allall al,55 8yalee ,d3e” 3 cdais bolse (he dele Jaidid oy aliell ells ST gy Uy
Slbgiall bl A ,e A4S 8, dall oluldl o cre 401 3)5Ldl sda cdas 3] ¢(ND-GAIN) "¢ Ll

L) Aiyyazg c3Ld) B9 :Ludny8) 5)L5 (6 ais L Aaaad cLias Jualatll e 8,08 J 5319 2Lus il



g‘%“b I and Jaylaiill Ana
Journal of Urbamand Territorial Planning

ISSN: 2698 -6159

2025 24 5.al! ISSN (PRINT): 2699 - 2604

(Lredds cJlag cJlogally colagadly o lyaauudl 533980 2ygeazg (Limils « sl Lty < Josos ]!
.(Country Index Technical Report, 2023)

ol Lo J1 L)z imi 3Lkl iil] syl Botabas Lesa Al liland¥l Caloial s Jinl e
(NDCs) Liadog 8auzel!l Lplaalus daia) (2030-2020) daall sluzal e (Sopal Mo 054135 (2,8) (10
SSopal o5 5Lile (264) gty Ads 831 cilogSoell cnll 3 " Apaiald sy 891 Ll oy 85 sy
Sl 4 e« Sl o5 09.)3 (2.5) g9 cmlaalud! glis (ro i Lo Hliael pe < (%10 29axy)
Sandra Guzman, et al, 2022, P 6)) thlltninse adle

(2023) Sl Al Ladl als 593 8yabes yiga 339 e As Lkl ol L) a3g5 :(1) Ayl

Source: Country Index Technical Report, University of Notre Dame Global
Adaptation Initiative, January 30, 2023, https://gain.nd.edu



https://gain.nd.edu/

P R e ISSN: 2698 - 6159

Journallof Urban and Territorial Planning ISSN (PRINT): 2699 - 2604

Figure 2: Cost of implementing NDCs (2020-2030), USD billion
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9 Not all countries included information about loss and damage, so this cost is likely to be underestimated.
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Source: Sandra Guzman, et al, The State of Climate Finance in Africa: Climate
Finance Needs of African Countries, climate policy initiative, June 2022, p6.
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The reality of climate-smart agriculture and its impact on confronting climate change
and achieving food security in Morocco
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Abstract:

This study aims to diagnose the reality of climate-smart agriculture in Morocco, highlight its
role in adapting climate change to agricultural systems, and evaluate the extent of its
effectiveness in achieving sustainable food security in implementation of Morocco’s
commitments to achieve the sustainable development goals for the year 2030.

This research study and analysis concluded that Morocco, although it has taken important initial
steps like a number of Arab and African countries, towards adopting climate-smart agriculture
thanks to artificial intelligence mechanisms coinciding with the emergence of the Corona
Covid-19 pandemic, to ensure the sustainability of its food security and enhance its ability to
adapt to... climate and mitigating its effects, but it still suffers from several fundamental
difficulties that require a more wise and realistic climate-smart agricultural policy in
anticipation of the possibility of renewed climate emergency and food crises in the future.

Keywords: Climate Smart Agriculture (CSA), climate change, sustainable food security,
artificial intelligence.
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Abstract

This article analyzes strategies for enhancing environmental sustainability in Tunisian interior
design through the use of advanced technology. The article aims to explore how modern
technologies, such as smart energy management systems, sustainable building materials, and
innovative environmental designs, can be utilized to reduce carbon emissions and achieve
greater resource efficiency within interior architectural environments. In this context, the
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focus is on the effectiveness of these technologies in addressing Tunisia's specific
environmental and economic challenges, including the impacts of climate change and
pressure on natural resources.

The main issue raised by the article concerns how to effectively integrate these technological
solutions into Tunisian interior design while considering the country's unique cultural and
architectural characteristics. The article highlights how to balance the aesthetic and functional
aspects of interior design to ensure alignment with the principles of environmental
sustainability.

The article also provides an analysis of the potential for these technical solutions to improve
environmental sustainability in the local Tunisian context, showcasing practical examples of
successful applications. Additionally, it offers insights and practical recommendations for
designers and architects in Tunisia, helping them develop sustainable interior designs that
align with global trends in combating climate change while meeting local needs. Through this
analysis, the article seeks to find effective and innovative solutions that fit the local reality
and promote environmental sustainability in Tunisian interior design.

Keywords: Environmental sustainability, Climate change, Carbon emissions, Interior design,
Sustainable technology, Innovation
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Abstract

Climate change is a critical threat, driving global efforts to limit CO; emissions and temperature
rise per the Paris Agreement. Achieving meaningful progress requires active participation from
organizations in addition to governments. Saudi Arabia faces the challenge of balancing its
fossil fuel-based economy with sustainability goals, including its commitment to Net Zero by
2060 and Vision 2030. Carbon monitoring and reporting are crucial tools for Saudi
organizations to meet these goals, helping quantify emissions across Scopes 1, 2, and 3 for
better transparency. Effective carbon management enhances efficiency, fosters innovation, and
creates opportunities in renewable energy and green technologies. Robust carbon monitoring
and reporting also strengthen reputational value, attracting investment and enhancing global
competitiveness. This paper aims to provide a comprehensive guide for Saudi organizations on
the principles and best practices of carbon monitoring and reporting. It will explore
methodologies for tracking emissions, international standards and frameworks, and strategies
for integrating carbon reduction into core business practices. By doing so, Saudi organizations
can play a pivotal role in supporting the nation’s transition to a low-carbon economy and
contributing to both Net Zero.

Keywords: Net Zero, low-carbon economy, GHG Protocol, Task Force on Climate-related

Financial Disclosures (TCFD), Carbon monitoring, Saudi Vision.
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1. Introduction

Since the 1800s, it has been known that greenhouse gases (GHGs), which absorb infrared
radiation, warm the Earth's surface (Hertzberg et al., 2017). The concentration of these gasses
changes both naturally and due to human activities, particularly through industrial and
agricultural practices that release gases that trap more energy in the atmosphere. This intensifies
the natural greenhouse effect, which is closely tied to the concepts of climate change and global
warming (Hansen et al., 2023). Global warming, driven by natural and human activities that
increase greenhouse gases, is a major cause of climate change. Climate change includes the
broader impacts of global warming on Earth's climate system that affect seasonal patterns and
crop yields (Srivastav, 2019), pose serious risks to the agricultural sector and potentially disrupt
food security (Bilgili et al., 2024).

The 2015 Paris Agreement, established at COP21, is a key international effort to combat
climate change, aiming to limit global warming to below 2°C, with an aspirational target of
1.5°C. By striving to meet these targets, the agreement seeks to mitigate the adverse effects of
climate change on agriculture and food security, highlighting the importance of international
cooperation in addressing these pressing issues (Wu, 2016). This target is significant, as even
small differences in global temperature rise can lead to disproportionately large impacts,
particularly on vulnerable ecosystems and communities (Viterbi et al., 2020). Reaching the
1.5°C target requires transforming global economies and cutting GHG emissions to Net Zero

by mid-century. (United Nations, 2015). The success of the Paris Agreement relies on active
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involvement from businesses and organizations, alongside government policies, due to their
substantial role in global emissions. (Streck et al., 2016).

Saudi Arabia's economy heavily depends on fossil fuel exports, with oil and gas making
up a large portion of government revenue and export earnings. (Wada & Tuna, 2017). Saudi
Arabia's reliance on hydrocarbons leads to high GHG emissions and makes the country
vulnerable to climate change impacts, threatening agriculture, biodiversity, and public health.
These environmental challenges are compounded by the Kingdom's socio-economic reliance
on the fossil fuel industry, making the transition to a low-carbon economy both necessary and
complex (Hilmi et al., 2020).

In response to these challenges, Saudi Arabia's Vision 2030, launched in 2016, aims to
diversify the economy and reduce reliance on oil by promoting non-oil sectors like tourism,
entertainment, and renewable energy. (Al Anezi, 2021). A key element of Saudi Vision 2030 is
the commitment to achieving Net Zero emissions by 2060, announced in 2021 at the Saudi
Green Initiative Forum.

The Net Zero target aligns Saudi Arabia's developmental objectives with global climate
initiatives, indicating a transition toward a more sustainable and resilient economic framework
(Al-Sinan et al., 2023). For this purpose, the Kingdom of Saudi Arabia is investing in large-
scale renewable energy projects like solar and wind to diversify its energy mix. The Saudi and
Middle East Green Initiatives seek to enhance carbon sequestration through reforestation and
cutting-edge carbon capture and storage methods, while highlighting the potential of clean
technologies, such hydrogen production, to decarbonize energy markets (Alshammari, 2020).

Saudi Arabia's Net Zero strategy relies on government policies and business involvement,
especially in energy and heavy industries, which must adopt carbon reduction strategies and
monitor emissions. In addition, integrating sustainability into business models is crucial for
staying competitive in a global market shifting towards low-carbon products. Compliance with
international sustainability standards, such as TCFD and the Greenhouse Gas Protocol, is
essential for attracting global investors and partners. (Medabesh & Khan, 2020). Saudi Vision
2030 prioritizes sustainability-focused industries, like green technologies and renewable energy,
to drive economic growth, innovation, and investment while supporting climate goals.
(Alshuwaikhat & Mohammed, 2017).

2. Framework of Carbon Monitoring and Reporting

2.1 International Standards and Protocols

2.1.1 GHG Protocol
The GHG Protocol, created by the World Resources Institute and World Business Council
for Sustainable Development, sets comprehensive guidelines for accounting and reporting

greenhouse gas emissions across Scope 1 (direct), Scope 2 (energy-related), and Scope 3 (value
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chain) (Baratta et al., 2023). Its widespread adoption allows corporations to report emissions
transparently and in compliance with international standards (Pinus, 2023). Accurate carbon
monitoring frameworks are essential for climate change mitigation, as they facilitate tracking
and disclosure of GHG emissions, thereby supporting climate action (Leifeld, 2023). By
integrating effective reporting mechanisms, organizations enhance stakeholder trust, ensure
regulatory compliance, and drive emissions reductions aligned with global climate objectives
(Barbhuiya et al., 2024). Implementing frameworks like the GHG Protocol and ISO 14064
promotes sustainability and responsible business practices, while also yielding benefits such as
enhanced reputation, cost savings, and climate risk mitigation, ultimately contributing to
business resilience (Cullen et al., 2024).

2.1.2 Task Force on Climate-related Financial Disclosures (TCFD)

The Task Force on Climate-Related Financial Disclosures (TCFD), established in 2015,
focuses on four key elements: governance, strategy, risk management, and metrics and targets,
urging organizations to disclose climate-related information (Di Vaio et al., 2024). Using the
Corporate Accounting and Reporting Standard, organizations quantify emissions from
operations and energy consumption (TCFD, 2022). The Product Life Cycle Accounting and
Reporting Standard supports comprehensive life cycle emissions assessments, while the Policy
and Action Standard encourages greenhouse gas reduction initiatives (Baratta et al., 2023). The
TCFD framework helps organizations identify and disclose financially material climate-related
risks and opportunities, enhancing stakeholder understanding (Cullen et al., 2024). Proper
implementation fosters long-term viability, navigates evolving climate regulations, and
promotes accountability and transparency among stakeholders (Dragomir et al., 2023).

2.1.3 ISO 14064 Standards

The ISO 14064 standard provides a comprehensive framework for greenhouse gas (GHG)
quantification, reporting, and verification, enabling organizations to manage and reduce their
GHG emissions effectively (ISO, 2020). This standard comprises three parts: ISO 14064-1,
which specifies requirements for GHG quantification and reporting at the organizational level;
ISO 14064-2, focusing on GHG quantification and reporting for projects; and ISO 14064-3,

outlining guidelines for validation and verification (ISO, 2020).
2.2 Scope Classification of Emissions

Scope 1 emissions, regarded as direct emissions, encompass greenhouse gas (GHG)
emissions from fuel combustion, industrial processes, and product use that originate directly
from organizational operations within direct control (Ranganathan et al., 2004). This includes
emissions from owned or leased assets, manufacturing, onsite energy generation, cement
production, chemical manufacturing, and owned or leased vehicles (Cullen et al., 2024).

Scope 2 emissions, also known as indirect emissions, occur outside the organization's

control and are influenced by procurement decisions (Silva et al., 2024). These emissions result
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from energy purchased and consumed by organizations, primarily including electricity, heat,
steam, and cooling systems (Momblanco et al., 2024). Understanding and accounting for
Scope 2 emissions encourages organizations to optimize energy efficiency and explore
renewable energy sources, fostering sustainable practices and contributing to climate change
mitigation (Mehmood et al., 2024).

Scope 3 emissions, or value chain emissions, encompass all indirect emissions occurring
throughout an organization's value chain, excluding Scope 1 and 2 (Anquetin et al., 2022).
These emissions comprise 15 categories resulting from both upstream and downstream
activities, such as raw material extraction, transportation, waste management, and product use
(Ranganathan et al., 2004).

2.3 Measurement and Calculation Methodologies

2.3.1 Data Collection Methods

Different methods are used for carbon monitoring based on the fields like forest,
agriculture soils, environment, PM 2.5 for health safety, E-waste, river or streams etc. Both
traditional and advanced methods are used for carbon estimation. Direct measurement
techniques, like Non-Dispersive Infrared (NDIR) Sensors, Flame lonization Detectors (FID),
FTIR and gas chromatography (GC); fixed monitoring stations, remote sensing (Othman et al.,
2010) and indirect measurement like Carbon Footprint Calculation and emissions-based
measurements.
2.3.2 Emission Factors and Calculations

Terrestrial carbon is estimated by considering different litter, debris, Soil organic carbon
(SOC), and above and below-ground biomass (Issa et al., 2020). Surface SOC can be measured
by using aerial spectroscopic using multispectral sensors installed on unmanned aircraft (UAVs)
(Nayak et al., 2019). Wet digestion and dry combustion (DC) are extensively used for carbon
monitoring in routine laboratory analysis. Similarly, spectroscopic techniques are used for
laboratory analysis of soil organic carbon (SOC). SOC is also measured through total
combustion method (Walkley & Black, 1934).
2.3.3 Quality Assurance and Verification

Organic carbon (OC) and elemental carbon (EC) are measured through thermo-optical
semi-continuous method which adopts the same thermal-optical analysis method for
determination of OC and EC that is commonly applied to the offline analysis of filter samples
(Bian et al., 2018).

2.4 Reporting Requirements and Best Practices

2.4.1 Regulatory Requirements
In KSA, a detailed register protocol for CO2 emissions from static industrial sources had
been developed, which provides complete detail about the CO2 emissions from the static and

leading industries in the country related to oil refining, electricity generation, cement,
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desalination, iron and steel, and petrochemicals (Hamieh et al., 2022).
2.4.2 Voluntary Reporting Frameworks

Life cycle assessments and building information modeling practices are used in
engineering, architecture, and construction industries to reduce GHG emissions (Jamoussi et
al., 2022). Voluntary reporting frameworks, such as the Global Reporting Initiative (GRI) and
Carbon Disclosure Project (CDP), play a crucial role in facilitating transparency and
accountability in carbon reporting, enabling organizations to disclose their greenhouse gas
(GHG) emissions and climate-related performance (Di Vaio et al., 2024). By providing
standardized guidelines and metrics, these frameworks complement mandatory reporting
requirements, empowering organizations to demonstrate climate leadership, progress toward
achieving science-based targets, and long-term sustainability commitments (Sherrod et al.,
2022)
2.4.3 Stakeholder Communication

The inventory method to track GHG at the city level can help maintain records and track
city-level emissions (Arioli et al., 2020). Effective stakeholder communication is a vital
component of carbon reporting, playing a pivotal role in fostering trust, credibility, and
accountability among stakeholders (Almarai, 2021).To achieve this, organizations should
disclose comprehensive information on greenhouse gas (GHG) emissions, reduction targets,
and progress toward achieving these targets through various communication channels,
including sustainability reports, websites, and stakeholder engagement events (Tirth et al.,
2020). Regular and transparent communication enables organizations to address climate-related
concerns, incorporate stakeholder expectations, and drive collaborative climate action
(Aboneama, 2018). This, in turn, supports informed decision-making, enhances reputation, and

promotes long-term sustainability.

3. Analysis of Carbon monitoring and reporting framework

3.1 Current State of Carbon Monitoring in Saudi Organizations

3.1.1 Sector-specific Challenges and Opportunities

Saudi Arabia is pursuing environmental sustainability, aiming for net-zero emissions by
2060, a major shift from its hydrocarbon dependence. This includes a target to reduce annual
emissions by 278 million tons of CO2 equivalent by 2030 (Hamieh et al., 2022). Historical
data shows that since 1990, GDP, population, and CO2 emissions have grown concurrently,
emphasizing the need to decouple economic growth from emissions (Hamieh et al., 2022; Al-
Sinan et al.,, 2023). With a strong positive correlation (> 0.95) between these factors ,
transitioning to a less carbon-intensive economy and integrating solar and wind power is
essential.

The sectoral analysis of emissions in the Kingdom shows that electricity generation is the
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leading source of greenhouse gas emissions, contributing 42% and 35% of total emissions in
2016 and 2019, respectively. Electricity demand growth outpaces GDP growth, projected at 4.4%
over the next five years, with energy intensity per GDP unit exceeding that of OECD members
(Khondaker et al., 2014). The electricity sector consumes about 50% of total production,
growing at 6.3% annually, with over 80 power plants across regions. Following electricity, road
transport, and industrial processes contribute 19% and 21% of emissions, with industrial
processes alone at 81.7% (Al-Sinan et al., 2023). Agriculture accounted for over 60% of nitrous
oxide emissions in 2019.
3.1.2 Technology Adoption and Infrastructure

Various methods are employed for carbon monitoring in fields like forestry, agriculture,
environmental health, and E-waste management, utilizing both traditional and advanced
techniques. Direct measurement methods include Non-Dispersive Infrared (NDIR) Sensors,
Flame Ionization Detectors (FID), FTIR, gas chromatography (GC), and remote sensing
(Othman et al., 2010). Indirect methods, such as Carbon Footprint Calculation and emissions-
based assessments, are also common. Terrestrial carbon assessment considers litter, debris, Soil
Organic Carbon (SOC), and biomass (Issa et al., 2020). Surface SOC measurement can be
conducted with aerial spectroscopy using multispectral sensors on unmanned aircraft (UAVs)
(Nayak et al., 2019). Laboratory analysis typically involves wet digestion and dry combustion
(DC) for routine carbon monitoring, with additional SOC assessment techniques like
spectroscopic methods and total combustion (Walkley & Black, 1934). Organic Carbon (OC)
and Elemental Carbon (EC) are analyzed using the thermo-optical semi-continuous method
(Bian et al., 2018). The Meteorological Environmental Protection Administration (MEPA)
monitors air quality in collaboration with Saudi Aramco through ten monitoring and fifteen
meteorology stations. While remote sensing and satellite imagery for air quality monitoring are
gaining traction globally, their use in the MENA region, including Saudi Arabia, remains limited
(Campbell et al., 2022). Modeling approaches like the InVEST model estimate carbon storage
amid land-use changes (Othman et al., 2010). In Saudi Arabia, a detailed protocol for CO2
emissions from industrial sources has been established, covering oil refining, electricity
generation, and other industries (Hamieh et al., 2022), alongside life cycle assessments and
city-level GHG tracking through inventory methods (Arioli et al., 2020).
3.1.3 Organizational Capacity and Expertise

Saudi organizations are at different stages of carbon monitoring and reporting capacity.
Large corporations, especially in the energy sector, have made progress in building expertise
and advanced monitoring systems (Al-Zahrani et al., 2021). In contrast, many small and
medium-sized enterprises (SMEs) struggle with developing skills for effective carbon
management (Alharthi et al., 2019). Research shows that private sector companies are
generally more prepared for sustainability practices than public sector organizations (Hashmi

et al., 2013, 2014). There is a pressing need for specialized training programs and knowledge
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transfer across sectors (Al-Ghussain, 2019). Additionally, further research on sustainability
assessment models and the development of environmental information systems is necessary
(Al-Algam et al., 2022; Al-Khuwiter, 2005).

3.2 Implementation Strategies

3.2.1 Short-term Actions

Saudi organizations are currently focused on establishing baseline emissions data,
implementing monitoring systems, and enhancing awareness of carbon management
(Alshuwaikhat & Mohammed, 2017). Many companies conduct energy audits to identify
quick-win emissions reduction opportunities (Al-Moneef, 2018) and emphasize strategies to
cut emissions from both long-lived and short-lived pollutants (Jackson, 2009). Efforts include
enhancing energy efficiency, optimizing industrial processes, and adopting cleaner technologies
in the energy sector, which accounts for over 90% of national CO2 emissions (Khondaker et
al., 2015). Organizations are also improving data collection and reporting to meet international
standards, with the private sector showing more readiness for sustainability than the public
sector, yet clearer government policies on carbon management are needed (Hashmi et al., 2013,
2014).
3.2.2 Medium-term Development

Medium-term strategies require significant investments in low-carbon technologies and
comprehensive carbon management plans, integrating carbon considerations into business
decisions (Taher & Hajjar, 2024). Organizations aim to enhance emissions reporting accuracy
by adhering to international standards (Al-Zahrani et al., 2021). These efforts support
harmonizing Nationally Determined Contributions (NDCs) with long-term goals, including
Saudi Arabia’s target to reduce carbon emissions by 278 million tons of CO2eq annually by
2030 (Hamieh et al., 2022). Key areas of focus are expanding renewable energy, particularly
solar, with plans to install 41 GW by 2032 (Salam & Khan, 2018) and exploring wind,
geothermal, and biomass sources (Amran et al., 2020), potentially achieving 100% renewable
energy by 2040 through integration with desalination (Caldera et al., 2017).
3.2.3 Long-term Integration

The Saudi Green Initiative (SGI) is a key component of Saudi Arabia's Vision 2030 and
climate action strategy, launched in 2021 by Crown Prince Mohammed bin Salman. Using the
Circular Carbon Economy approach, SGI aims for net-zero emissions by 2060. The Kingdom
projects reducing greenhouse gas emissions from 951.94 Mt CO2eq to 632.78 Mt CO2eq by
2030 and to 49.76 Mt CO2eq by 2060. The initiative includes planting 10 billion trees, with
potential carbon sequestration of 9 Mt CO2eq annually by 2030 and 250 Mt by 2060. Large-
scale carbon capture and storage (CCS) projects highlight Saudi Arabia's commitment to
innovative climate solutions (Al-Ghamdi et al., 2022). These insights guide Saudi Arabia's

emissions reduction strategies, including the Saudi Green Initiative (SGI) and Vision 2030,
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focusing on energy efficiency and the circular carbon economy (CCE) framework.
3.3 Economic Implications

3.3.1 Cost-Benefit Analysis

The transition to low-carbon operations entails significant upfront costs but offers long-
term economic benefits. Studies indicate that investments in energy efficiency and renewable
energy can yield substantial savings over time (Wogan et al., 2019). For example, SABIC
reported cost savings of $130 million from sustainability initiatives in 2020 (SABIC, 2021).
However, the economic implications are complex; deep emission reductions may negatively
impact GDP (Bashmakov & Myshak, 2014), yet transitioning to renewable energy for
electricity generation could be economically viable (Heal, 2020). For Saudi Arabia, this
transition presents challenges and opportunities due to its reliance on hydrocarbon exports.
Achieving Sustainable Development Goals requires an investment of 1.3-2.0% of world GDP
annually (Schmidt-Traub, 2015), necessitating substantial investments in renewable energy
and energy efficiency.
3.3.2 Investment Requirements

Achieving Saudi Arabia's Net Zero target will require substantial investments across
various sectors, with the Saudi Green Initiative expected to attract over $180 billion in
investments by 2030. This funding will focus on renewable energy infrastructure, energy
efficiency improvements, and carbon capture and storage technologies. Globally, the
investment needed for a zero-carbon economy by 2050 is estimated at $120 trillion, and while
Saudi Arabia's contribution will be significant, the potential returns and co-benefits of these
investments are essential to consider. Key areas for investment include renewable energy
infrastructure—particularly solar and wind power—energy efficiency improvements in
buildings and industry, clean transportation systems, carbon capture, utilization, and storage
(CCUS) technologies, as well as research and development in low-carbon technologies.
3.3.3 Market Opportunities

Vision 2030 is Saudi Arabia's ambitious blueprint for sustainable development,
highlighting economic diversification, environmental protection, and social progress. As noted
by Alshuwaikhat & Mohammed (2017), the vision aims to lessen the Kingdom's reliance on oil
revenues by promoting a diversified economy while addressing urgent environmental
challenges. A key aspect is the target for renewable energy generation, set at 58.7 gigawatts
(GW) (Al-Ismail et al., 2023), given the country's high per capita energy consumption, one of
the highest globally (Al-Ismail et al., 2023). These renewable energy projects aim to generate
jobs, attract foreign investment, and stimulate technological innovation (Hamieh et al.,
2022).The regional context is important due to challenges like water scarcity and food security
(Brown-Paul, 2014), both of which SGI and MGI aim to address. These initiatives have led to
adopting sustainable practices, including green building codes in Gulf states (Issa & Al Abbar,
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2015) and advanced water management systems (Assaf & Mohsen, 2017). These efforts align
with Vision 2030’s technological and sustainable development goals, fostering economic

diversification and private sector participation (D'souza & Taghian, 2017).
3.4 Policy Recommendations

Achieving net-zero emissions by 2060 in Saudi Arabia requires collective action from
government, industry, and civil society. The Nationally Determined Contribution (NDC) of the
Kingdom aims for a substantial reduction of 278 million tons of CO2eq per year by 2030, based
on 2019 levels, utilizing dynamic baselines and the Circular Carbon Economy (CCE) concept.
Furthermore, Saudi Arabia has committed to reducing global methane emissions by 30% by
2030 through the Global Methane Pledge. The Middle East Green Initiative (MGI), launched
in November 2022 with a $2.5 billion investment, reinforces the Kingdom's role in regional
climate action, emphasizing the urgent need to address climate change in the Middle East,
which faces significant environmental challenges. The initiative's ambitious goal to plant 40
billion trees represents the largest reforestation effort globally, aligning with the targets set by
the Paris Agreement.

Coordination among stakeholders is vital in addressing the complexities of emission
reductions, particularly within energy-intensive sectors. As highlighted by Al-Sinan et al.
(2023), there is a pressing need for innovative solutions and regulatory frameworks to mitigate
emissions from industrial processes and electricity generation. Saudi Arabia's commitment to
environmental initiatives, exemplified by the MGI and the Sustainable Green Initiative (SGI),
positions the nation as a key player in global climate action. This shift toward sustainability is
supported by advancements in technologies such as carbon capture and storage (CCS). Central
to Saudi Arabia’s ambition of achieving net-zero by 2060 is the CCE framework, which
embraces the "4Rs" principle, effectively balancing climate objectives with energy security.

To further enhance its climate strategy, the government emphasizes energy efficiency
improvements and integrates sustainable urban development, waste management, and
educational initiatives, as noted by Bélaid & Massié (2023) and Alshuwaikhat & Mohammed
(2017). This comprehensive and inclusive approach has already led to a significant reduction
in CO2 emissions since 2015, as evidenced by the findings of Hamieh et al. (2022). Overall,
Saudi Arabia's vision for sustainable development embodies a holistic strategy that seeks not

only to address climate change but also to ensure social progress and economic stability.

4. Conclusion

This review enhances the understanding of carbon monitoring and reporting frameworks
in Saudi organizations aiming for Net Zero targets and the objectives of Saudi Vision 2030. It

establishes a framework that connects carbon management practices to organizational
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sustainability and national climate goals, detailing effective carbon monitoring methodologies
for Saudi Arabia. Through case studies of leading organizations such as Saudi Aramco, SABIC,
ACWA Power, and Maaden, the study underscores the critical role of technological innovation
in emissions reduction, particularly through CCUS, Al-driven emissions tracking, and green
hydrogen development. The review offers actionable insights for various sectors, emphasizing
the need to strengthen regulatory frameworks, leverage digital technologies, and enhance
organizational capacity to position Saudi Arabia as a leader in the global low-carbon economy.
It addresses the transition to low-carbon practices, including carbon credits and offsets, aligning
with Vision 2030 and the Net Zero 2060 initiative. The review identifies limitations for future
research, such as the need for ongoing empirical studies, improved emissions data, and targeted
investigations for small and medium-sized enterprises, while also considering the costs of
renewable energy transitions and the impact of international standards like the GHG Protocol

on carbon reduction efforts.
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