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ABSTRACT

Purpesa: The impact of COVID-10 pandamic goes beyord its disct impact on Fealih and le-resching
affacts on the ecorcmy. sodaty, s mantal heslin gebaly, whils th Bksibecd of clhar saros
inbictions disnasa ke P COVID-10 pandasmic oeuming has nomesid, Trs Word Devaiepment Inde
amiphixsizineg Hhil e ulimans goat of desopment srould Ba 19 enhancs husan wel-bang, Thanlas,
this &tudy quantilabwely anakaes thi realionship Bebwaan Fumandanan logisic (HL) perlormanca and
BRI RS in e corted of tha COVID-T0 gardamiz, Sming I aephons B kry alasonshigs:
1) thir relabenship batwsse iogistics perfamanc and i cortral s spraad of tha epidemic 2] tha
FedRICRETI) Dtwisers i Workd Davelopsent Indis and iha saf-consrustion of lagstic pafomanca;
and 3) P relalionstip batwesn B Wodd Devakiomant Index and the contrel and spréad of tha

Designimethodalogylapproach: Cormbation analyais and regression analysis were uied 1o conduc!
comelation Anayai on thi ogiies perforranc indie, thi woid deveopiend indee, and F numbe
of apicamic nfacions and ceths

Findings: This study i hasnd on the fhecredical guidanss of Sustainatde Dinalpmant Geal 3: Good
Halth and Well-being, Corducting & comiingd srmpirical and agedid sty of basic epideic and
logstes data, Tha resuls shomn thal diakped counties with batlee legistics had Gslar vacsna
atplion but il Pave higresr infisction ratas, wilh comelation with sinng Fosagn Direct linmstean]
(FOIL While Geographic kcalions and Urtan population (UF) play significant mbkes o determing tha
rate of COVID-19 deaths. Encouraging knowledge cooperation and independent development, puting
forward four lngistics-camensd epidermic prasention and ponindl suggestions.

Originality/valss: This study oulings the polential giobal indes assodalions of logistics perfamance
wndar the COWVID-1% pandemic and how these changes affect the rumbar of inlections and deaths Trom
the pandemic. H also provides insights into e paricpation of ditlerent counines in the giobal supply
chain and points out futune research directions.

Haeywords: Humanitaran logisiics (HL); COVID-19 pandemic Vaooing; Supply chain managemant;
ok davsdnpment indoainrs.

1.  Inbroduction

Over the past fow decacies, the world bas facsd mullipks parckemics caused by vanous pathogens,
wilh a rising Faquancy of new infecious organim simins (Priyadarsini et al,, 20200 On aveeaga, @
P infictious disaass impacting fusans avengic avery sighl months, with men than 35 Eranging
Irfecious Diseases affecting peopls since 1850 { Sraf-Bourgeois el al, 20235 The recen COYID-14
pandemic has sparked global concem, with WD repording approdmatety 0,78 bilion cases woddsde
cul of a pogdaton of 780 Bilon Mdéorkd Hasdih Onganizalion, 2024 Naady coa i lan mdividuals Fas
Eaan alsaciad By thi gebal haalin crisis, which has seeang imglicalions o human Fssalth (Prrga &t &,
20221, Imflaly declared a global public healh emengency by WHD and laler categonzed as a
parschemins crises (Sofrabl et al.. 2020} Whiks the burgeoning definfion of HL is: The logistcs and
aupnly chain managemant Tecusing an tha préparalion o, reapoends 1o, and netdeary 1o A
Puasanilanan FEis, with tha aim of eaving ives and alsviasng the sufleding of allectad populalor:s
Kembr el al, 2024,
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Humanilarsn kegatics [HL) coopsration m the canlext of glabal caoparcalion is impasanl. While
inlemational aid organzatons lke Uniged Slates Agency for Inlernatonal Deselopment {USAIG] Fase
invasbed in logistical projects for epidemic control, challenges remain in effective response 1o
pandamica [Huinatiesa, 2020 athcugh #w eeaks of devalopment in difleran pams of tha wonid Siler
markadly. bul cooparalion betesen counlriss is wital durrg glabal baallh crises, necessitating
innovative approaches for swvaluatng HL perdormance on an inlemabional scals. However. thers ore
curanily few widaly acoepied methods dewdopad by the scientfic community that spacifically takie
inka accaunt tha HL in & wesldwicks aapact (Karupesah ab al, 2031), Whan condidar abaul HL,
geagraphic varisbibly is sasenlial for prapes planning and resauss allscation in HL, wedermcorng the
rized for a holislic sealuation framework.

From the pampedive of indisidos! counines, SOWID-19 pandamic prompled courdeiss 1o impdamanl
wancus measures such &5 enharced hygisns practices, movement resirichons, socal distancing,
mask-waaring mandaies, work sioppedes, and schodl closums (Fang &l al. 20200 Despie with thal
kind al pandamic’s impes, s worldwide Bgistics dalreery markal i projachad (o expand a1 @
compaund yaady growth rate of 8.5% fom 2022 o BT (Maekan, 20220 Thes word-dass disasher
iniertwinsd with vanous dscels of egistics, from efficienty rarsiemng pabents 8 temporary hospilais
to dedivering relied kems and essental supplies, from keeping mulinationals trading to salistying a
wanialy af corgiimarg’ Fesidy. Siemdianacusly, nalcns accalaralad vacsing davelapmant e achisva
mass immunzabcn Athcugh vacine distnbution sded in curbing the outhraak, it ales undemcored
challersges in infeciion caused by the refum to work after vaccine, o there is also a potanlial
correlation betwean spread and Waord Development Indicators [Hurder &t al., 2020, which have
pedantal hnks b HL (Wailarcoun & Haavso, 2IHE),

A5 tha waakly mpen fom WHO, o wotal COVID-19 chisd A regragsing 1o aary apadamis lavals,
suggesling the and of tha epidamic. Tha platham of ilemiun on epademic weply chain managerant
urderscores e necessty for global cooperation in combatting disasters. Mowever, validaling the
concusons of pasl ageni-based simulalion sludies reguies addilicral emprical invesligafions. This
sludy seaks 1 anpincally anake how logislics perlarmancs has inluerced apdamic contral aflons
during the COVID-10 pandermic in A global asgse, and 19 avaluata tha aignement of cumand Iogislics
cperatiors with the nesds of HL.

Trea rereaiinedar of tha shidy is sFuctunad as lolows in Saction 7 50 key concepla of HL and axsting
liierabwre in the conlext of COVID-19 pandeme ars ouline. Section 3 provides an overveswy of 1he
ressarch methiodclogy ubilized dor B purposes of B revies and e boundaries of aur shedy. In
Sacton 4 deals with thi analyas and validala of the sakectad libmalure raganding HL and apidanmeg
cantal Sadion S give s faasiils sasgasion along withs tha man Trdings ol this sledy, Firsly, tha
siudy ends wih some concuding remarks and suggestions for fuuns siudy.

2 Literahas review

1 Epedamica and lpgeibce paifemandi

The interconmection belwean epidemecs and logistics perfoemance is avident in the global
chiaaminaben of o ssases Taallaked By waval, migraton, and rads in plants and arimals (Baker al &l
EY Trarawel & 8 cors par] ol Fanspoistion cose realed 1o ogistic In the aardy stages of the S04
18 cusbreak, despile siingent travel lockdown policies in China, thers was a nolabls probabilty of
caportad cases, although with approsimabedy 705 Bsirg avobded Mivells eb al.. 20200, Migrani
populaBiens in the ELVEEA are crucial in prévanting dissass oulbraaks, evphasizng the signilcance
of waccinalion in anhandng immeeily and mducng infesicus deeass inadencs {CDeal sl al | 2021).
Horpeever. COVID=19 is caussd by thee movel coronavirus SARS-Cov-2 which was a new virus 1hal
wasnl inchedad in thae axisfing vaccing, davpdoping a nive vaccing involves saveral phases of Fgonous
becalireg bo ansurn salely and affcacy, avan fow e cutbraak is almast cwar, SHI have rew study inlo
revedulionasy SARS-Cov-2 wacdne approaches (Edakat o & 2034). The urgerey af the pandems

247



spurrad unpracedenled collaboealiaon amang acenlists, rmesarchers, gewsrnmanis, and
pharmaceutical companies, bul when vacone real applcaion, $e coordnating efforts across dfierenl
crpganizatkns and pouninies s1ll ook Sme (Lendacki &t al., J024). Swan indicaled The lasier tha
wREEFs galling, ™ lowar the numbar of peaphs infectad (Swan al al, 2021} parsally haghlighiad tha
impadt of Logiatics Perlarmanas Indax (LPI], aspecially ite imsliness sub-componsnt, on minminng
rabonal casuabies. Trads in plants and animals, a widespread ntemabonal trade, closely algns with
logistics. Dusgpiln entry-exk inspection and quaranting Measures ersuring salety. instances of COVID-
19 Trardmigrion thicusgh iraded Iraeh manl demoesirala o inlarnalianal 1agisbcs caninbais 1o
diganes sprasd [Bachalen, 2018 Al the sames tres, preyvious sludiss beee Sound Thal the amalier
uwrhanization, the feeer inlection cases (Yu e al., 2021], b higher urbamization, the higher the
Logistics performarnca Indes [LPI1} [Tan of al., 2023). Less devalopsd regians will hove & ower aoopss
b wRiEing, bul their drivars ki dimate changa, populafen densty, wrhanizalion and loraign ¥ada
(saren a3 catahvels Tor the acoslaration of pandemic incidents ) relafively amall {Dunessag ol o, 2023
Lo, eaminig the infuence ol Logistics Pedomance Indes |LPI) on epidemic spread rases sgnificant
QLIRSS

Previous studes hays predominanty locused on e relalionship batssen LPI and enviconmental
podlution, with anvironmenal susiainability being a key research domain in humankarian lagislics.
Quini ared Ban Abdallah (2024) summar@ed mdidatan ralavant o anvirorsssnial Mecloes) Grass
Ciomasic Product [GOP), Farmeign Dires Irmmestments (FIOU), Renesssble Erengy Consumplion (RECE
Green rroyation {GAT), Trade Openness | T} and Trarsport Carban diowids Emissions (TE0) | O
4 Ban Abdallan, 2024), which neady cowared all idicalors thal hase assccialion babyesn Green
Legistis (GRL) and ervicanmenial degradation. Whia rssanch ygically spana feam J007 1o 318 dua
o dala seailabiiy Imiatiors dusieg the COVID-19 pandemic (2008-2022 ). But the resasrch region as
an inncrdabion has been axplaned in greal deial, @5 big as a conlinent (ko Shoro & Evangalista, 2023
of @S Small &5 8 pouniry (Mayak of al., 2024, dassificadion by high perfom group: op 25 mnked LPI
counties (Magazzing & al,, 2121 & 8 novel, Tha resulls afa difarend in varcus Bma panods with &l
kinds of sludy aress, bul the comrmon of theas stadies am thal the varisbles amw sbongly cormslaled
with ervarormaenial and legistics performance.

Irvemstigations considenng figh performing LPI counfries also offer insighs info how vanables such as
Gross Domestc Product (GOP L Foreign Cirect Invesiments (FDIL Rerewable Erengy Consumpton
(REC), Graan Inrvalion (GR1), Trada Opannass (TO) and Trardpor! Carbon Dioxids Emigrons
(TC0;) infsrca anvirgnimanlal a0 Iogistics perfomarca (Zhang, 20320 Thass tecioes, crilical in
pardemic accelarabion, rase guestiors about Bhedr rede in spidemic spread and the ervircomental
impsc] wikhin & leg=ic comexl].

2 2 Belastiorship belesen epidemics and kogishos perlormanics

The inktarcanrsclicn bslwaen spidemess and |legislics parlermancs i=s avidant in the global
disseminaton of diseasss facilaled by rasel. migration, and rade in plamts and animals (Baker o1 al,
20y Trareel &5 @ pone pai of imnsporfation cose redaled 10 logistic Intha ealy siages of the SO
19 cutenak, dasgEla slingant raval Inckdown pelicias in Crina, tera was A nalabke probabilty af
expared ases, alihough with spprosimetely T0 55 baing sagided (Walls o &, 2020} A widespraad
international trade, induding plants and arvmals, s closely aligns with ogslics. Despis eniny-exil
inspaclion and quarnnline Measures eNsrng salety, instances of COVID-19 pandemic raremission
gl Iradad rash maal damangirata how Blamatanal Bgelcs conirbdta e dHaasn apraad
iBachatan, 3018} The imeliness of logeslics. lespslics ransil, and e maoveman! ard cordact ol
logistics personmel 3l increass the spread of the spidemic. Hohersbein combimed an extensive
Iberaiure reviee with a multipe-case study of 10 intemationally operating logistics service providars
arud give & aummiany 1 the mathed of handing tha impect of the COVID-19 pandamis (Hahansiain,
20324
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in s cthar hand, e padormancs of logsbce will belp 10 redudcs the spread of the spidemic ard the
infecton rate ol people. Emengency logishcs has ememged as a ortical component of dsasier ralisl
and mitigation, providing essential material support 1o safeguard T lives and well-baing of atiecied
popedations, Tha prampl and aMicent delivany ol amangency ogias 10 dissslar-sincen araas &
pivilal in mmimizing e cvseal mpact of dieasters, particulady in mitigating secondary damage in the
aftermath [Shang &t al. 2027). Therglore, desigring an effecirie management model o mccily the
operations of logistics netenrks is considensd one of the most significant managamant chalenges
e thia criical circusalances of apidame culbmaks (Mastalayi Damian & Famghi, 2022 From
praduction and Irsrspadalion fa slorage and medcal faclies. the waccnes mquirs specalicsd and-
bo-end oold chain kegistcs. Swan mdicaied 1he fasier the vaccine geting, the lower the rumber al
peeoiphe infechad {Swan at al, 2021 highlightad the impact of Logistics Pedformanoce Indax (LF1),
eapacially ils limalrgss sub-comporssnt, on Mminimizing Aalianal Suallisg, Fahmi Bssad on tha
PRISMA-SER 2018 checkist summariced an eficent and reslisnt vaosire supply chain concephusl
framersscrk (Fahmi &l al, 2022 Wang proposed a teo-siags slochaslic mods! for smengency supphy
plamning, urder the case of Was? China Haospial coalition of Skchuan Provirca proead that tha
coaparalion within both pra-disasiar amadgancy supply pre-positioning and pasl-disaelar
trarmshipment and procursrenl have sgniicantly enhanced. Efecively saved olal cosl and reducsd
e maximum supply shorlage rate (Wang et al.. 20225 Al the same ime, ths problem of reverse
logistics retwnri design for efleciive managemant of madical washe in epdemis cutbneaks also
alvracling attantion. Kargar proposed & inear programeing model with thies abjsctive bndions &
progesid da minmies elal costs, redoecs the naks assaaaled wth the lransporiation and restment of
infechous medical waste and limd the mazimum amound of vnccllecled waste in medical wasis
genaration conter (Kargar et al., 2020).

21 Rebbonship beteesn epidemics and workd devsiopment indicabons.

Some workd developmenl indicalors also point {o logistics helping %o spread the dissass, Less
devsloped regions will Rave slower access o yacoines, bul their drivers like climats changs,
population densiy, urbanization and treagn rade [serve as calalvls for T actakealion of pandamic
incidania) relatvaly amall [Durcsanu al al,, 2023, Khazaai usas iha hivariaia camakaton mathod
eyahsated thal sgnifican] positree cormelation between the mciderce o CEVID-19 perdemic and the
Fauman dewelopment mdex in the world (Khazaei ef al., 20205, HIY is =10 widely stodied as an
infecticie dighaks of concam, Mancn-2ahanaiss ulilzad i Kandall 1au WEEl, A nef-paramains
A fard Gf cormadalion, alsddsd that HIV geavakerca s aagnificanily aesaciatad wily poor gofearnanca,
wiie in hiz research, B governancs capacily i= also be caloulatesd relalive o health, educalion,
millary and Gross Comesiic Produc] |G0F) | Menor-Johansson, 2005, Rav used the meSed of the
lnanmirg fesdal B0 laed Tha acdnome:, anyifgnmantal indisaters and didaase pravalance akang wilh
CONVID-1% pandamic varablas, amang s ha rRiked A aignilicen coralalion Essfeaan Fialih
exparditurs and COWVID-19 parcdemic outoames, and presumably due o beler tracking and reporing
of cases rather than a direcl negates impact of high bealih expenditure on mortaliy ke [Fiod of al,
0], Howawsr, hia dath in ks amicks ane alimated By medals of data Tiom a caain paniod of
DO D= 19 predeenic, bl ngl redd dala durireg g apdeenc, LPL s alae ong of okl davelepmant
indicatar, is used j0 evaiuads and compare logistics perdomance levels in different counines and
regions. Tiam used the method of landscape melncs shown thal the higher urbanization, the higher
i LPI (Tian ai &1, 2033), whila Y ussed ha maihed of GREE moadal concdindesd thal i ainaler
wrEanizalion, the Hewsr infpdion casas (v al @, 3007, hasss by irdicaien shoe conliciing rashs,

i 4 Ralaliorahip bateaen word dieslopman indicitors and HL

HL, daaply reobed in hislony sinta the mid-19h canfuny, emphaszes the posi-afectve ransporaton
of aid b pddiass hasdih crirss slamming Fom dsssian (Oman ol @, 2013) Sinca e, tha rassanch
diel v inlg vanous subarass of HL, includieg defirilion, paformanices. marsgerent . suslainatlity,
invenlony maragement, and standards (Aay of al,, 200 ), all simesd 2t indegraing besl pacices fom
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IGgistics & aupply chain manageaman! for slective deaster resporas and recosary (Hevigue de
Moura el al., 2120].

Addrasging the mpact of epidemica ke COVID-19 pandams segqures. 8 comprehanshe svaluation of
legistics perdomance bo mest humanitanan meeds. Molguln-Veras proposed an oplimal objechve
funcion model combining social costs, kgistics and deprivation costs for inlegrating wellane soonomic
prireciphes inlo poss-disasiar HL medels @ andura thal daleary sralaging Pacimniza banalitg for tha
larmgest number ol peopls (Hokguin-verss al al, 2013]. Boostani ako am ko minmize the iokal costs of
the humanfarian refiel supply char mammize social weifare ard reduce envircnmental impacts bul
used a muli-ohjective mived-inleger sinchaslic programming approach. The proposed sustainable
Fasmandanan raial ogaEles probdam is aldrssad uRing 0w Compeamess Programmieeg eonigus and
Ehe Lezicographic Qolimizstion Meshod (Bocatare el al . 2031] Thers ars alan aoems scholamn
kargeing dessloping areas. Babatunde suggested a model worthy of consderation by Farranilanan
and disaster response slakeholders as well as public haalh authoriies in developing couniries
(Babalunda al al, 2020),

Foszanily, Tha scopa ol HL abjecives is gradualy avelving with amdrenmantal sustanabilly and life
Cychi ARBRESMENL SUCh i WaRE MAnRgeman|, power ganaration, and COy evissions miligation (Fui
et al., 0225 Cund used stnsclural equabeon model ing summanzed indicalons relesant b envircnmental
faciars: GOP, Foredgn Direct Investmenis (FON), Berewable Erengy Consumpbion, Green Innovation,
Teada Opannacs (TO) ard Trasaport Carban doxide EmBscna (Ouni & Ban Albdiallan, 2004, whizh
rehrly covargd all indicabers (hat have asaccialion Balwesn Gnesan Logialic and anviaeresanial
desgradation. These factors, cnbical in pandemic acoeferation, raise questions about their role in
epkdermic spresd and e envirmonmental impact & rhin & g =i comed]. Wihie ressanch typicaly spans
frawn 2T o 3090 dus b dala svalabdity imilaliong during the COAID-19 pandanmeg §3015-200F). Bul
e raGRARCh FRgian AR BN infvaTon Res Bsn aapdainad in graal dalail, as b &g & Sontinamd [In
Shorio & Ewangedisla, 20230 aor a5 small as a courdry (Mayak el al., 2024), chassilication by high
peefioem group: fop 2% ranked LS counlres (Magazzimo et &l 2021) is a novel. The resulls are
dillerant in wanous e panods with all knds of sludy araks, ol e common of hass slediak ana thal
the variabks aea strongly coralibed with arsironmental ard Koilics perkemanca,

i 5 Ramaarch gap

The dala i previous reseanch ane estimaled By models of preceding infeclious disaases data or just a
carlain pafiod of COVID-19 pandamic, inglaad ol raal of comprahanaive dala during this lalas)
parcemic. The apidesmic's ransmBsbilly reguires cooparalion bebesan courdriss, a0 an ampisical
investigason with a gobal perspectve 5 nesded o valdate the relationship between epidemics and
logistics performance. National policies ane Closaly relabad 0 the woid dewdd opmant ndicabors,
legistics @ A part al this index, and ey inTheancs each clhar, 30 how 10 halancs the Sraalapmant
Eetwaan e in ordes o better meel the nesds of HL = wodh 1o avelulicn, Cwseall, ths sludy aima 1§
wenfy e stalements of some presious |keralumes with s ehest lrpge-scale infschous disease, the
tindings of this study will comprehansive and reliable demonsiratn the importanos of logistcs
parinrenaresn indas and undadyireg warld desakadaen ivelcalers in undaritareing i sprand and
impact ol COVID-19 pandamic scmoss dilsrent countriess, Thass insights can belp policprakans tskor
thiir strategies 1o miligale the effeds of the pandemic efsciey.

1 Data and Methadology
1. Dala

This ahady ulilizes creas-sactonal data fram 155 counires apanning the yaars 2014 1g 3023 tha
counrEs’ names cdalasst divisions are delaled in apperdie. The COVID-19 casas (CC) and COAID-10
dies |0 dala sparrming the years 2021 &0 2022, was searched froen WD | Werid Health Organizaton,
0245 Indusirialzation & measwred by mdusisy value addsd as a proporlion of GOP, reflecling
increased industrial activity and higher enargy usage |Sadorsky, 2013} Urbanization |URF) is

ragrakantad iy uitan popuialion a6 e erontaga af T icetal populason. Trade apécehss (TRE), FOI
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ard Imdusiry [Inchsding conatruction) (LIVE] are &1 measured 5= g percertage af GOP salus,
Population Density (PPD) is calculatsd by desiding ihe population by area. Urban population (UP|
rslers bo ciy imhabitanis. The data of LP1 and Se World Geselopment Indicalors, winlch was relaased
Ey the Waorkd Bank in Z0E3 (World Bank, 2023). The varabkes amployed b ampircally last the
Py potbuasesy oulivsid Ahdren Sra Sourced Mmom malligha cunces. Tha impes! of he pandamis Inanecand)
dermegraphie and naticnal baundanag, allecting individuals of &l agas and natoradilias with agual
force and irkersiy.

I gndar o gain & chanar understand img ol legeics palenmancs, we s apecilc st parlamarsa
induiators alengede an csrall ogilics padormancs malic, Firg, Paarson ranksd comelsion srabms
is conducisd betwesn e diferent LPls and e measures of disaster impact from Covid- 18 pardemic
ard thes worrld development indicalors, Monelhesfsss o was noled {hat there was a substantial
midlipcllinearity amang the gosemance indcaters (da Siva el al., 2033), =0 the Yararnce Inflation
Facar tasl (WVIF} and Regracdion sl wang wad en s geromanss vafakiag in ordar b perssaln
Esctors arthaganal fo sach ather 1o avoid The effect of muBsolbresity. Second, am andinary leas|
square regresson model Shat sirives %0 portray how differsnt conbimenis’ logesbcs performance
infuences dessies impsc]. Ve used The following regresssion mcdel:

e O i1}
Ch= ot 0 + &7 + ()

Whane Bz and 42 is tha constant berm, X 5 the vecior of independent sarables {gisic pafomanoe|
ard 7 i tha vector of contrdd vanabkes (Gesgraphis gion) And © s the arrer em, This regrassian
el &led davalopad T anch apecifc LM indoator (the @2 ndicaiers of LP are maked a3 iacking
ared Irscing (LPITT), sardices quabty s compalence (LPITC) mismatonal shipments (LPIHS],
customs (LPICL tmelingss (LT L and frastruciure (LPIH). The LPI vabes ranges fromn 1 4a §; 1
depicls low logistics performance whils 5 mpresents high logistics pefomance).

4. Rosulis

WIF iz & measurs sed in regresson analysis b delsct muBcolinearnty among predacior varablss. fis
the tabde 1 showes, VIFS are all around 1, w0 bobh LS and the worid developmeni ndicators 2re no
mubcolinaarniy

Tatle 1: Resuk of vanance infalion factor st

Dependent Varable S0 Deperaient Varnable: GO
Warialdes el 1 el 2
“Tolerarce ViF Tolerarce Wik
FId il S5 1.047 {1 855 1047
LURP LU =Tl ] 1.74 i BT 1.
TRG 0.5k 1368 i e 158
P LR 1. 703 0.557 1703
PP i, TEs 1,274 {I.7E5 1274
Cependetd Vanable: S0 Deperaient Varnable: GO
Wanabdag sl 3 imecedkal £
“Tolerarce ViF Tolerarce Wik
LFI if) 00 IS 038 (.00 ST 038
LPIC ks Z4A52 {135 25852
LFImM 0 F1REA 0042 L
LPIEs Ll ] 182484 0058 14 264
LPITC 0,038 =218 0Oz s =g |
LFITT 044 o A R T2 73T
LPIT i1 0ES 154 .0ES 154
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The descripve stalistica and cormelalion maln: m Table 3 fustrats $he dstribuion and relalionships
bexbyesen She warables. Wean walus of overal LPI is 252 and e logisSics perlomancs ol diferenl
regices can be assesssd by comparing their yaluss to $hs benchmark. The resulls madicals sirong
posiyve comrelations babwaan LP1 and camain Tactors ke CC and CO;, suggesting That counnes with
Ewitiar keafics paffamanss aepanandsd mora savena epideris slualions, This Snding orslbngak tha
Esbats ol aome poholarg whi arguad atherwisa (Ansar al &, 2021; Pard al &l 2023} Six LPI
indicators proside yalsable rskghts indo e dynamics of e O3V I10-1% pandemic. LPIT amerpes as
e incicatar with B faghes) mean walus, whiks LPES remains the krwest, shoaws. thak $he logislics
markat mesl concem aboul imeliness, bul pay kss atiention on custom. LRIN axhiskis the highasi
alandand davialion, mvesls el T laval ol facdiBas vanas witsly around e workd Thicia ramkiregs
ramanad corhilanl aver altar s inclusacn of 2023 data, digrng with aadar Barsdaran's sludas
i Rarsduman of al . 20205 Despils countnes who demonsiealsd siong pecormrancs in IUPT and LPIIH,
it appears thal thess limsliness and dacilbes advanlages dad mof nscessarty ransabe fo eHechve
canlnd ol the spsdemic, pafiouardy i berms of condeol S8 and ©0. This canfradicls prior findings by
D D &lal, 2031 and amphasizes Tha need for aceessible and equiRable supply chain stminges
i addrags thia lmilad COAID-19 parsdsmic vaccing Suppky, as Fghiighsed by Shis (Shin & Armadizar,
2033

Trears o3 redalionehip Datesdsn spidames and wodd davelopmant mdiialenrs was abgarsad, Sdjusiad
F-egiad B 6 massEuraman of Rowy wall tha rdapandest wafisas in & regraiann moda asglaim tha
wariabiity in the depandend vanable, analyze from tabls 2. mors than 20% CC proporlian of the
sanance in e dependen! vamabls is splaned by the indspendent varisbdes in the mods, theme s a
much lamger proporion of 0, more han 25 percent.

Tatle 2: Regression resulis.

Cepended Vanable: S0 Depandent Varaber CO
Vanablag hceial 1 D= 2138 Mk + [DwWe=Z 163
A R0 204 AR 0 357
Coaft Sig. Coafl Eig.
(Corvlang) TrEAEg.am 0355 12605 481 0412
FDI 2o ™ n] 4. 36E™ i
AP S1HZ & (N ET S0 BT .kl
TR -THOE. 221 QL0 183" 000
e Q3TE TES 03e3 JHT T 0,135
PPD -7 31 0 E5H -1.228 {80

Cerlainly, CO and G2 ars strongly related, and they show a negatye correlaton with TRO. B means
trat the more opsn a country's ecanamy is 1o inleratonal rade, and the more dependent it is an
intemational rade, The less alfecked it is by the epedemic. the othar Side, o high numbar of infection
daalhs Fad a leegaky negative effact on expais plus impadis e, which i agres waith thal halancing
ard recanciling heallb-relaled snd scanome cutcomeas i= 8 challanging lask [Meca & al., 2037).
Moaever. FOH shoe posilive carelalion wesh both CC and GO, which mears #he more epidemic
af=sction have had e mare inyestmenls mads by foreign enbiies wilhin a counirg’s borders, Shs
imfuiyedy mpecis e previous reseanch medis of megative comaaticn (Ho & Gan, 2021]. Under 0.05
agpilcam v, CC diaplays nelabs pestive corralafion with P, maars that & tha urban gopulaben
inirakaak, e number of infecdad parsdrs Ak Wds 10 ncarsa, Tha COVID-19 pandasnic Pas ofca
again confirmed lhe canchlssons of previcus sfody (Hamidi sl al . 20305 Bul URP is nesgalive
corelation with the cases number, | means the highsr the proporbon of pesopde [hing in clies, The
lower fhe mumber of irdesctions. becauss URP is aso positively cormelaisd with all olhar variabbes, i
indicates that populaiion dsiribualion in urban ciy 15 conducke o epidemic presantion and ooninel,
Eerwlfical e resounce dapkgmant and gosammant coantrel, bul if tha papulaion is too deraa, it wil
expicds, Smiar corchesion with S shudy ol dynames sonlicear effects ol wrbanesion on weslesnis
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disshiege, Mg rasull chie relatesd with HL (L & Goa, 20FY). appropnals dersity ol uwhan populaion
can =flecively alewale fre guakly of humaniarien kogishics asssancs

Ths acope of HL obecinms is gradusly svalang with srarinmenial sstanabiily, whia the dyname
relalionsnip botween trade apanness, urbanezation, industriakzallon, and anvronment fas been
indicalsd by o weotth of eeddence. Alcugh them B bmeed daln availabds for anly ome pear (20200 on
Cawid-19 pandemec faclion rales and S0 emisshons, cormalation anafysls doos not show a
COmelalion Depdnetey aam (503 By in Tabda £), but Trom fakke 3 can maliza thal the LI, LIRP and
TR Facdn a sgnilcant nfusnca on S0s amiaoes. GO i6 regalien corralation with IRP and TR,
o ive cralaton with FOU, did nad haee glnious coralafon sith LA, So. from $he sapect of FOIL
Cawid-15 pandesmic infeckon abe have a posiive refafionship wgh CO: smisskons, eapacialy in
dieysioping coumnies which has bean confirmed by Essandob: (Essandoh &1 o, 2020}, while Irom the
ampect ol TRO. Covia-1% pandamio infeotion rade may have o posfive nelalicnahip with OO amission,
eapaciaby AR wihizh his baes conBnead by L (Lo o @, 3T, s Diad comiomaan i cdancnda,
pndemsmorss e mporbings of coraigenmmyg asterel actom, =such & e impadct Gf 8 gicbal pandeme,
in arslyong erwirorememial sstainabibey. Therelors, lurfher aralyss |5 necessary o ssplors and
undersiard the poientinl relallonshio beivsessn these wariables. The reduchon al CO; emissicns
facdiains anvronmsmal susizinafsbly Wwhich |5 also P pursue of HL.

Toble 3: Desorplive stalistics snd porre lation malne

Dascriptan LP1 LFC LAIM 5 LATCE LH™TT LHAT
M ()
LT ] el | 1881 a.1= 2740 & BU3a 333 £ as & Has L
2.80

Medan 2T oary 2053 el L 2 5 7 2.rdd ZRED L
Eﬁn:ili; D566 5546 50280 Q600 0.000 g'” OEM  OB43 0587
Meimam 1716 0227  -3TSE 1388 14T I;'”" 1681 1514 1875
Mprimom 4300 66.040 ':“":” 4308 400 %7 4400 4400 4706
Correlation Matrix
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Bdcde: The Egnificercs eesls mthie sy am: white color background al p < 0.1, light blus sigrificani
at p = 005 and dark bus signifcart at p = 0.1

Tabls 4: Relalicnstip between G0 CO and GOz by conbnan

AER AMH EME ELH SEAH WER
o a. B a. Bl B
FH ] (- ] Gy Ciy Gy
AF EL
000 AMR EMR - SEAR WPR -
E: 9 ogco 08 g g DO E’E o133 occ M aec pan
aFF ElLIR
000 AMR EMA . SEAR WPR -
E.-D' o . 0283 -C0 003 E-D i3 O-COr 03 a-cO 0148

Furthar invesiigats these relationships by dividing thes wordd into free continents according %o lhe
classification of the Workd Health Organizaton. Cifenent conlinents hose obvicus dfersn? opddemic
pravaniian and coniral palcy, b davelopmen] backgrounds aleG Porod e 0w charhciansles,
Acconding b tha alzulaion, B glofal rlacicn mala Tom 2000 e 22 was cakeulatad al 1835, wilh
a subssgquenl 1.27% death sale post-mfacion. Howeese, in 2033, considered the pask year lor spdamis
comanmen, the infdechion rabe dropped o 0057% whikes the dea® rate rose 1o 1.55% . Table § lusiale
thal Americas |AMED) had & slighty higher G2 than Ewope (EURD], rankng first and second,
respectively, bul with a significan@y higher Fatality Rabe (FR). The COVID-19 pandemic outbraak,
ergingasng i Wuhar, Ching, in lais J010, speesd rapidly warkbeada, Iniialy, culbraaks 1end i il
Ehe ariginating counlry mans geveredy dus o faciors ke defayved recogrilicn ard & lack af
propaedness (\Wilde-Smith & Osman, 2023}, Holabk, Scuth-East Asia [SEARD) expererced mors
BEVENE COrSEqUETcES compared 1o Western Padfc [WPRO), potertally infuenced by lacions such s
residen adharance to Praventive Measures, Govemmaendt policy (Dilekemana &1 al., 2021). and
Hafalada's Culurpl Dimansions (Chang & Wu, 2023), Eforls o minimipe Fatality Rales am crucally
tiad 19 natcnal miliaSeas (Ha &1 @, 20205 Saleguanding B rght oo 1k ad haalth = a8 Tundassnial
respansiblity [Ram-Tikkin, 200235 ayvery slate should da ils ulmaost o probect the aghls and misrests of
rict only ther diizen but more people amound $he workd which are also the pursul of humaniananism
logistic. The dismuplion caused by the COWID-18 pandeme: outbreak i 2020 afecisd $e relsase ol
s Logsilics Perfomsanes Indax {LP1) rapot. Whike tha LPY rasumed in 3033, varying lissslings for
IiNirey apidane: realrclions ghobsally bad i 8 sega in caaas and daalhs (Hansss &t al, 2023) Tha
resulls showad thal the cormalaton was posilies, indicabng that the baler the logRtics pafomancs,
the more infected people, 5o lha depslopment of kgislics did not mesl = humarilarian reguiremenis,
The drop an indecion rales in 2023 conlimed the vaccine's efsciveness, while infeclion rabes in
WPRD also wanfad the imporiancs of ratoral policy and coninol.

205



Tatin 5 Comparison of data by contnan {2020-2002)

kst Maan - 23 23 24
apr 2 2 TP o ﬁ:‘g Tmmz‘u GC CASE  LP
TeE TTED ER M) o W %
My ) %
AFRD  2e0d0 3720 17  7RI500 029 1033 197980 1481 044 28
S i ¥ |
&M 21787 L LA B T 1.7 TaET.AN A0 FAs=ES 1&FILME 213 102 24
2 (] -] | 1 4 iz
EMRO  I7376  4STOE1 16 TS356 035 1241 193557 180 046 2
8 5 H B
EURD 2%334 201088 05 70225 327 B0Sd 953973 156 0&3 39
b L] X 1 ] 1
EEAF TLE8Z PR 132 &a513.71 1.41 355 &IET16H 162 05 2.9
0 & & 2 0
WPRO 12875 06845 02 TIE4S 176 G455 SSI8 04T 075 A0
& 4 ] 3 i

Mota: Africa (AFRD|, Americas (AMRO}, Easiem Madilermanean (EMRO) Evrape [EURD) Southe-
East Asia (SEARD), sl \Wesilam Pacilic (WPRO|, the regicnal divigions culingd By tha Wodd Haslih
OngAnZasen.

5 poficy implicatiors
Chitteaakg Pave ooturred fraguently in recan decada (Craun & al,, 2010 Schieang & Vigciars, 2021],
] pofE aEpRE pradicl the meransrg Irequancy ol inlamalianal infaclinug diksasss, 3uch as
G D-12 pardemic, snd e devaslaling impact an socisty (Word Health Crgnization, 20225 Ta
acddress these chalenges elechvely, proactive measures and coordinated efforls are crucial. Ths
study highlghts key recommendations for policymakers, praciiioness, and slaksholkdesrs (o bether

prepane for and resgond 1o fuune apkdemics.

The nature of demand in HL s very uncertain because disasier Sme, locafion, and imensily ame nol
knicraan undil after & disaster ooours (MkSakhsh B Famhani, 2011} For policemakers. emphass should
Ewi plasad g b barcies e guality of haslihcam saeee and fpand ol aodnemis grossd in ecigiani
eounirias thnough suppert fram organizalions B tha inbemationsl mesaiary fund (IBF), the
drganization far Economic Coroperalion and Desalopmant (OECD). the Eurcpaan Unian, e Wadd
Bark ard ather insSbutions {WeHens, 2020]. When fhay 1ry b suppart sconamic growth Through
speoiic prgrams dor member counines or parner counires, should pay moe atienion o the ousl sy
of the health system ol the recipkent couniries. When the apidemic breaks out, the spread of the
epadares in M underdavalapad ragions is slors, Dul widan hey Pasd imang FOA, The epedamis is
aprandirg faster, than will a¥ec Fea faimass of moes peopda i the wold, siech is mol e ighl ey D
equalily. Each region has its own polilical cullure and Festarcal backgrownd, & is essantial to
benchrrark scenanas using achual SOYID-1% pandemic dala 1o establsh a model fo proposa the FOI
guilas of oodmines.

Urbanzation and population density should be caretully managed 1o control epidemic spread, with a
focus an optmizing talent disiibubion and fostering wban and rural integratesd deselapmend. Policy
iniiativas, such as fax incenives, snireprensurship support, and Improsed pubbc servicas, can
ol ba 1 raating & rasilanl ivable anviranmani capakla ol #drageang falura cricag, An
appropnals degres of deurbanizalion wil gsa isciitate lgsice 1o serm the uremployed, e-nooma
wulnerabls and high-power groups faisty and equaly.
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Laws and requiatiors should be sslabished for medical syshenm el mansgs docdor-pasant rarapoat,
providing assi stancs to vulnerable indsiduals in coping with the impacts of the pardemic by delvenng
resources such as food and medical care. Should includs tracking the franspor! of vulnerable
individuals and ensuring that food is safedy processed and delivensd |Rizou et al, 2020). Creaxio
cuklomizad pandamss legistical and supply chain ramaworks nesd callaberation ameng
epidermialegeis, iransg planeses ard lae-makar, shich an aodancs tha gorsamimant's Feilreacy ol
runnireg madt-achelan, muB-phase, mulli-vahicks based models dusing emengencies (Suthar et al.,
20210 In adddon 1o regulabory measurss, policymakers shoukd reducs govermment cornapdion,
implament axarenass campaigns, economic support schames, and health assistance programs 1o
Bl eraafibiily, masrparsonal rusl and sanglhan pandesic prapamadnags (Fakir & Bhamli, 2021],
Eaily inidalad sho-lamm govarnerssni-mposad #ocial dislancing can Buy Sma 1ar haalPcan sysiers
Ba prapara far an incraasing COVID-19 pandsmic burden {Tesha ol &, 20200 Inveslmenls in
intslbgant logistes sysiems and cold chaim infrasiruciurs are esserdial for facilitating vaccine
distribulion @ conlrolling disease ransmission [Fateni & al. 2027, Howeser, forsdgn invesimenl
increases b deaih %l fom e pandemic, whils domasic rade reduces tha death raie, it s nol anly
far political raasong, Bul alen far hiamanitanan raasang, 0 Sonsidar coninbrias’ irdapandani
ceyss Gpmenk

Far pradditicnang in tha legates indeiing, tha impad ol apedamics on gobal sugply cheng macess ke
praguaradnecn for disniplons and chalanges, Bedauss FDIE mlased 0o OO0 and GO, S0 GOunises
wath high goammanl affeciveress will definisly contra the logsics busireas ralsted b impar and
euport rads in the fulure epidemes siuation (Lemg et al., 2020} Howeys:, the impact on peolakilby
wanes depsrding an the speciic segment of the logistcs industey and how well compares have
adapdad [ tha changing laecapa, Lika ar and shipping pricas Pava mcreased sgnifcantly during
e pandamis (lapacacn & Rulrton, 20230, bul dus B s raaincliang & Ehar shomaga, of tha
chasyrs af impartart dsinbulion hubs bke pods, sirports, or dislnbulion cestens all urivemsally had
rizgalieety impesc] on dormesic gisic compay's ablEy 1o dsinbwtes goods s senaces [Rofebaom
it al_ 2021} So ampiity global supply chan company nesd b eforts in diglal rarslomaton and build
autonomous, networked eoosysinms oul of ir supoly chains, ersune availability during an outbreak
iDzkarhaoy, 2021), Tha colapsa of many internationsl supgly chain companss atae indicatas thal
Campanias should pricritize dgital warslormalion, Buld resiient supgly chain scoayatens, and
diversily sourcng siralsges o mitigals riske. Sllanlion should bs given o both foraand and reams
logistics, includineg proper wasle management and sustanable prachces %o minimize amircomental
impact {Kargar &t al, Z20Z10). Logkslics oompanies should also ba awane of the powerful Toroes from
ACEs. PIEs and CANa, kaying aul 1he malwark in sdvancea can Dalles win tha markal in wigasnl
aflualions. Proaclively seak cooperalion wilh govannman] agancies and ical alfer thal soists for
Faaserakarianism purposs, avan can thinkeg aboul arganies Ber own end ditrBution pamonnel
operabiors ninnsc i lhe locel commonily in Sieance,

Mrecyer slakahddars al al Beals, indudng mdrvidiuali and crganizalions, ahauld sctvaly paricpala
in chesssler prapasedress and responess aflorts, Encouragng doreste: producion, meducing wasts, and
promizding sustsinatie pracices @2n boost resisnce and comfritule o ong=term homan deselopmenl
{Bulzhach et al, 2020). Collaboration with public wefare organizations and engagament in community-
Becsad iniliatioes are assantial Tor supgaring valrirabla populations and buildeg & mons rasdiant
aocaly, By sdopding a holslie approsch thal Fssyralas podicy nderventions, industny Dl praclicns,
and community angagemanl, staksolders can coleciesly snbancs epidemic preperedress. mitgals
rsks, and safequard public health inthe tsce of fulure drallenges.

€& Comclusion

Ce=pie huge scisntific and medical advances. 1he polerdial for diseases bo spread is aclually
increasing, and the risk of oultreaks ascalaling inlo epademics o pandemics |Halleamilak, 2022}, the
ra@ of HL res@anch coimckdes with the reguen outhnak of apidemics In conoduskon, s ampircal

atudy dedwick inla hi intricaln relationship batwain COVID-19 pardamic and logilics parformanca,
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shedding ighl on the dynamics ol apideme spraad and the crlical role logistics plays in mdgating
such orises. The dndings highlight that while enhanced logstics perlomance may exacerbals lhe
saverty of an epidemic, | also enables a relstively fasier resduction in infecion rales. Morsoer, orsgn
invesimen nomases The death 0] fom the pardamis, whiks domestc imde educes the death rais,
thia apprgdiala urhan papulation danaily will help logistic 10 contid the epedamic spresd, Tha
sigrilicanca of rational policies, vaccing efficacy, and gecgraphic Tactors in shaping thi Wajeciony of
CIG-19 pandemic cuthreaks s undersoonsd

Mlairg Tonward, Bhig sludy is Based on s theory af HL, uraarscoras tha urgency of Accakerasing tha
cesslgpmand of smar gislics ayslams in Bigh-inksction regions with sobusl sionomiss. Emphasinng
the importance of indepsndent study and devslopmend, encouraging internabicnal knowledge
cooperalion, and addressing whanization challenges are ksy siraleges for navwigating fulure
pandermics affectialy. Addtionaly, here B o pressing need for empinical study in e fiekd of HL 1o
sxploen B intarplay balwesan GO amissions, wiasle managamant, and enangy syslama during

A5 vep rafipala hi comphexiian of apidemis reaponta and recdeany, policymakers, praciioesees, and
slakshaldam are ungsd 1o head e meights gleaned fram this shudy, By fostering a global vilages
mindsel and prionlizing collaboratyes effods, we can e the way for a haalthier, more reslient fulue
fior all. Looking ahead, a proacive approach informed by past axperienoes and gowssmancs indicalors
will ba cracal m preamping sl manksng pobaniial kivre pandamics afacizaly,
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