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Abstract:
This study explores the role of artificial intelligence (Al) in enhancing the efficiency and sustainability of cold
chains through a systematic literature review covering 2015-2025. The review reveals that Al serves as a pivotal
tool to address complex challenges, including thermal deviations, high energy consumption, and the lack of
transparency among supply chain partners. Key enabling technologies include the Internet of Things (IoT),
wireless sensor networks, Radio-Frequency Identification (RFID), and blockchain. Findings indicate that
integrating these solutions can reduce product losses by up to 20%, improve energy efficiency by more than 15%,
and strengthen trust and transparency across the supply chain. The study concludes that the successful adoption of
Al-driven cold chains requires strengthening digital infrastructure, addressing security and privacy concerns, and
ensuring sustainable long-term investments. Integrating Al into cold chains thus emerges as a critical pathway to
achieving operational efficiency and sustainability.

Keywords: Artificial Intelligence, Cold Chains, IoT, RFID, Blockchain, Sustainability.
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. (Ramires et al; 2022) e ldia¥) Gl
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(Chan et al; 2024) .zl 53 sad 3 0Y1 jd5all oo
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Jaill o1 53 yuall a8l 3 ) s A 0 481 je o A aie g g gall 18 (8 58 ) Adads CailS ¢ aplSY)
AL laina¥) s aladinl 4 sl Jlaal) 138 8 ) shaill aal (e gy il Al A s )
s il g 3 ) yad) Al Al ead) ailadll Ji o U1 5 ) jall cila o by Jis g ¢ 3830 £ iV < yuil
(lim et al;2022). & el 431 )

Ao el elnd @l jalaa ()5 Sl ULl e gane dysatl il ol gkt ale (S5 el £ISA o 58
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duaie s AWl s (WSM) 4Ll jlasdina¥) 3as g andind Al 5 gyl Al Gldia ol 8 2y 50l (§ 500
Baanall 553 0l 40 ) 3y 5 55 Abuals sladl qen (B3 pall da o Cagla iy wead i Y1 405 e
sle Jsman) Sy s cDlginl) ) Uy dolee (e UL (e 5 5S A0S Calill Q) aladall ity cale JS
iy 5 il 5 ¢l gall dpan Al g ¢ ol caall adaie Jla S5 WV B el ) je DA (e i) 228
Clatiall Aadl a3 iy sl (Saall (e cdadaill g cliball Judad OMA (e cclld amy &5 5 AY1 ol gl
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ClSuil) e sy < i) 4y o LudY) ci y3) (Yan, 2017) <ise 35 (Li et al; 2019). i) il 5l
Clatiall 3 1a) 5 & s aad (e Db ccauliall 5 emiall < gl 8 il sleal) Ji3 e 5 8 Ld 3l g Al
(o) yanll Cnd da SVL e WV 3 jeal s ((RFID) dasal 1 clan il apaas : Jie dadiiiall colysiil] JMA (e
sl $LntV) o Y o il Al st LS (0l (sl a5 ¢ (GPS)oallad) ol sull ot ol
(Ben- Daya et al; 2017) : JWl s=3) Je a8l Judla
Jals Jelail) 5 48 yall 5 jlasii D Tuad ) Al caiall daldl cLdY) (e 4808 (e 5 e £LdY) e il >
Gl sheall Jali g aiill 9 455 501 5 40 5 yall ey Lo g dalad) ) gill ALl 5 4S 58l (g A4S )30
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ld llul) g g emall 5 A0 W) 2 il ALl 8 ook JS da ) ) e LSV i i) 4 Cangd
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. (C. Ramires et al; 2022)lexc 33 Al daw sall o183
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.(2024) .Alshdady, A., Kamel, S., Alsolami, E., Lytras, M., Boubaker, S : xadl -
An IoT Smart System for Cold Supply Chain Storage and Transportation
.p. 13169 <Applied Science Research & Engineering, Technology .Management

Dl 30 2 5l Dl A 50N e lidaia) LSl Gl gad o) I of LSy s L DA (e s
(Yinuo Zhang & Guowei Hua, 2020): Al JS& aai 51 be o8 5 480 & i

oSleiandl

Aleal) 13 g Ll

e liall Zoss 5l
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Yinuo Zhang & Guowei Hua. (2020). Intelligent Food Cold Chain System - vl
Design. IOP Conference Series: Materials Science & Engineering. P.6.
Ash Wyt Al ol sy il Sl 3 L8S 30 58 Lﬁ stk slSA yga 2

2022 ol (Sapal SY 52 e 233.2 Gondl ana iy Cus (B sna e s s dpallall 2y il Judls 2.
Vp18.6 — & S s (5 i sai Jaras 2030 sty el Y50 JUle 892.3 L deas o @ siall (g g
IV 5 e slaall L 5l 555 UL eyl i) alaie Y15 cdgiaill l) el ekt w1 saly 3y e shae

i Al Cilaat Al g ol saill 138 o e (Grand View Research, 2022; Tezcan, 2024).
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