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El0szo

Mint minden mas tertileten, a globalis logisztikaban is a példatlan kihivasok korat éljiik. Erre
reagalva, tanulmanykétetiink az ellatasi lancok fenntarthatésadganak és hatékonysaganak
osszefon6dé kérdéseit tarja fel. A Magyar Agrar- és Elettudomanyi Egyetemen megrendezett
Logisztika Napja Konferencia programjabdl azokat az el6adasokat adjuk itt kozre, amelyek
Ujszerli megoldasokat, meghataroz6 trendeket és sikeres stratégidkat mutatnak be a logisztika
teriiletén.

Vilagunk Osszetettsége olyan megoldasokat igényel, amelyek nemcsak a mikdodési
teljesitményt javitjadk, hanem kornyezetiinket is mego6vjak a jové generacioi szamadra. Ezen a
konferencidn egyetemi tanarok, hallgaték és ipardgi szakemberek taldlkoztak, hogy kutatasi
eredményeiket, esettanulmanyaikat és a fenntarthat6 gyakorlatokkal kapcsolatos perspektivaikat
megosszak egymassal. Az el6adasaikban bemutatott torekvések nemcsak a karbonldbnyomot
csokkentik, hanem a logisztikai folyamatok rugalmassagat és alkalmazkoddképességét is javitjak.

Ez a kotet egyrészt tiikrozi az el6ttiink allo stirgetd problémdakat, masrészt bemutatja a
logisztikdban rejl6 lehet6ségeket egy fenntarthatébb jové felé. Egylitt olyan utakat
kovacsolhatunk, amelyek nem csak a mai piac igényeinek felelnek meg, hanem meg6rzik a bolygét
a holnap szamara.

Koszonetiinket fejezziik ki minden kozremiikodének és résztvevOnek elkotelezettségiikért és
lelkesedéstikért, amiért ez a rendezvény figyelemre mélté sikert aratott.
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Preface

As in all other fields, we are living in an era of unprecedented challenges in global logistics. In
response, our study volume explores the interwoven issues of sustainability and efficiency in
supply chains. From the Logistics Day Conference program organized at the Hungarian University
of Agricultural and Life Sciences, we publish here those presentations that present innovative
solutions, defining trends and successful strategies in the field of logistics.

Our world requires complex solutions that not only improve operational performance, but also
protect our environment for future generations. At this conference, university professors,
students and industry experts met to share their research results, case studies and perspectives
on sustainable practices. We can gain insight from the presentations, the efforts not only reduce
the carbon footprint, but also improve the flexibility and adaptability of the logistics processes.

This volume reflects the pressing issues we face, while also showcasing the opportunities that
logistics holds for a more sustainable future. Together, we can forge paths that not only meet the
needs of today’s market, but also preserve the planet for tomorrow.
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A last-mile logisztika hatasai és lehetdségei a klimavaltozas
teriilletén

Péka Viktor ““, Magyar Agrar és Elettudomanyi Egyetem, Godolls
PokaViktor@phd.uni-mate.hu

Osszefoglalas: A klimavaltozas emberi tevékenység kovetkezményeként valdszin(sithetd tény a
tudomanyos kozosség korében. Ezt megerdsiti szamos tanulmany és tudomanyos jelentés. Az 6ko-
l6giai karok novekedése és a tarsadalmi érzékenység emelkedése eredményeként névekvé nyo-
mas nehezedik a vallalatokra és a dontéshozdkra, amelyeket torvények és szabalyozasok is tamo-
gatnak, célozva az iiveghazhatasu gazok kibocsatasanak csokkentésére.

Alogisztikai és kozlekedési szektor kulcsszerepet jatszik a klimavaltozasban. A novekvé e-ke-
reskedelem tovabb rontja a helyzetet, mivel a rendelések szamanak emelkedése kozvetlentil ara-
nyosan noveli az tiveghazhatasu gazok kibocsatasat. Ebben a tanulmanyban a klimakutatas ki-
emelked6 mérfoldkoveit ismertetem, kiilonos hangsulyt fektetve a konferencidkra és a f6 mérési
modszerekre.

A fenntarthatdsag és a last-mile problémakorével foglalkozé szakaszban attekintem a kutata-
sokat. Az el6rehaladas jegyében olyan jovébeli megoldasokat ismertetek, amelyek potencidlisan
csokkenthetik az tiveghazhatasu gazok kibocsatasat az e-kereskedelem teriiletén. Az innovativ
technoldgiai megoldasok és a hatékony logisztikai rendszerek kulcsfontossagiak lehetnek a fenn-
tarthato fejl6dés felé vezetd uton.

Ez a tanulmany célja, hogy dsszefoglalja a klimakutatas legfontosabb eredményeit és a fenn-
tarthat6sag terén elért elérehaladast. A kutatas az tiveghazhatasu gazok kibocsatasanak csokken-
tése érdekében felfedezett potencialis megoldasokat is bemutatja, amelyek hozzajarulhatnak a
klimavaltozas mérsékléséhez és a tarsadalmi felel6sségvallalashoz az tizleti és logisztikai szektor-
ban.

Kulcsszavak: Fenntarthatdsdg, Klimakonferencidk, Last-mile

Abstract: Climate change as a probable consequence of human activity is a widely acknowledged
fact within the scientific community. This is corroborated by numerous studies and scientific
reports. As ecological damages increase and societal awareness grows, mounting pressure is pla-
ced on corporations and decision-makers, supported by laws and regulations aimed at reducing
greenhouse gas emissions.

The logistics and transportation sector plays a pivotal role in climate change. The escalating
trend of e-commerce further exacerbates the situation, as the rise in order volumes directly cor-
relates with increased emissions of greenhouse gases. In this study, I outline significant mile-
stones in climate research, with particular emphasis on conferences and primary measurement
and reporting methods.

The section addressing sustainability and the last-mile problem presents an overview of
existing research. In pursuit of progress, I introduce prospective solutions that have the potential
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to mitigate greenhouse gas emissions in the realm of e-commerce. Innovative technological so-
lutions and efficient logistical systems can be instrumental in steering us towards sustainable
development.

The objective of this study is to summarize key findings in climate research and advancements
in the realm of sustainability. The research also presents potential solutions uncovered for redu-
cing greenhouse gas emissions, contributing to mitigating climate change and fostering social res-
ponsibility within the business and logistics sectors.

Keywords: Sustainability, Climate Conference. Last-mile

1. Bevezetés

A természet, mind a gazdasag, mind az emberi élet szamara nélkiilozhetetlen szolgaltatasokat
nyujt, ezeket 6koszisztéma szolgaltatasoknak nevezziik. Ezek a biodiverzitas altal fenntartott 6ko-
l6giai folyamatokon keresztiil jelennek meg (6koszisztéma folyamatok), tehat az el6bbiek az ut6b-
biak eredményeképp keletkeznek. Mivel a biodiverzitas és az 6koszisztéma folyamatok egyre job-
ban sériilnek, ez egyre silyosabb terhet r6 a gazdasagi és tarsadalmi folyamatokra. A bioszféra
miikddésének az emberi beavatkozas hatdsara létrejové karosodasa kovetkeztében harom stlyos,
gazdasagilag is dont6 probléma lathatd. Ezek a kovetkezok:

o A természet esztétikai min6ségének romlasa,
e A gazdasagi lehet6ségek sziikiilése,
o Alétfontossagu 6koszisztéma szolgaltatasok elvesztése.

Ezen hatasok a bioszféra ember altali megvaltoztatdsa kovetkeztében jonnek létre, ami hat az
0koszisztéma folyamatok mindségére. Ez sziikiti a materialis javak elérhet6ségét (Malovics & Baj-
modczy, 2009).

A szakirodalmak szerint a kornyezetvédelem kérdése az 1970-es évekre érte el a szakérték
ingerkiiszobét, akkoriban kezdtek el intenzivebben foglalkozni a kérdéssel. Az 1972-es stock-
holmi konferencidn mar erételjesen beszéltek errdl a kérdésrd], illetve ugyanazon évben a romai
klub jelentésében is foglalkoztak a kornyezetvédelemmel. Ezen tanulmany segitett felhivni a fi-
gyelmet arra, hogy nem fogyaszthatjuk el a természeti er6forrasainkat gyorsabb iitemben, mint
ahogyan az képes magat Gjratermelni, mert ez sulyos ivoviz és élelmiszer ellatasi gondokhoz fog
vezetni. Ezen fell az er6forrasaink egy jelentds része véges, ez tovabbi figyelmet igényel. Tovabbi
probléma, hogy nem csak feléljiik a kornyezetiinket, hanem még szennyezziik is (Fleischer, 2014).
Herman Daly (1996) tanulméanyaban harom fenntarthatésagi kritériumot hatarozott meg:

e Amit a kdrnyezetbe bocsatunk, nem haladhatja meg a kornyezet befogadd és feldolgozd

képességét,
e Amit a kdrnyezetbdl kimeritiink, nem haladhatja meg a kornyezet Gjratermel6 képessé-
gét,

e A nem megujuld eréforrasok felhasznalasanak a mértéke nem haladhatja meg azt az
iitemet, amilyen aranyban helyettesiteni tudjuk 6ket megtjulé eréforrasokkal.

A Nemzeti Fenntarthat6 Fejlédési Keretstratégia szerint fenntarthat6sag fogalma: ,az egyéni
jo életszinvonal és a kozjo biztositasanak feltételeit az adott id6pillanatban sajat jolétét megte-
remtd generacio nem éli fel, nem meriti ki er6forrasait, hanem megfelel6 mennyiségben és min6-
ségben a kovetkezb generacidk szamara is mego6rzi, b6viti azokat”. ,A fenntarthat6 fejlédés az em-
ber boldog és értelmes életvitelének elémozditasat és a kozjd kiteljesitését célozza ugy, hogy az
emberi tevékenységek a Fold kdrnyezeti eltartoképessége szabta hatarokon beliil maradnak és a
gyarapithatd, fejleszthetd emberi, tArsadalmi és gazdasagi eréforrasok terén gondoskodunk ezek
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(NFFK, 2012).

A klimavaltozas {6 okozoéi a légkorben megtalalhat6 tiveghdzhatdsu gazok, melyek mennyisége
nagymértékben befolyasolja az éghajlati rendszer egyensulyat. A 1égkorben tartézkodasi idejiik
mellett fontos, hogy mennyire fogjak vissza a Fold altal kibocsatott hosszi hullamu sugarakat. A
f6 tiveghazhatast okozo6 gaz a vizgbz, ez felel a természetes liveghazhatas kétharmadaért. Ember
tevékenység kozvetleniil nem befolyasolja a mennyiségét. Az ember okozta megnovekedett tiveg-
hazhatas 80%-at a szén-dioxid okozza. Megkozelitéleg 50-200 évig marad a leveg6ben. Metan a
masodik legfontosabb, ember altal jelentés mértékben kibocsatott gaz, 11%-kal jarul hozza az
tiveghdzhatas novekedéséhez. Természetes uton baktériumok altal keriilhet a 1égkorbe, mocsa-
rakbdl, cednokbodl. Az emberi tevékenység az dllattenyésztésen, rizstermesztésen és a banyasza-
ton keresztiil jut a légkorbe. A metan kortlbeliil 10-15 évig marad a 1égkorben. A Dinitrogén-oxid
baktériumok hatdsara természetes Uton szabadul fel az 6ceanokbdl, esG6erd6kbdl. Emberi tevé-
kenység altal a miitragyabol, fosszilis tiizel6anyagok égetése soran vagy a szennyvizkezelésen ke-
resztiil képes a légkorbe jutni nagy mennyiségben. Az tiveghazhatas 6%-ért felel és 300-szor kar-
tékonyabb, mint a szén-dioxid. A halogénezett és fluorozott szénhidrogének (CFC-k és HFC-k) ter-
mészetben nem fordulnak el6, csak antropogén eredet(i forrasaik vannak. Tébb ezer évig marad-
nak a légkorben és tobb ezerszer karosabb az iveghdzhatas fokozasanak szempontjabol. El6for-
dulnak htité és fagyasztogépekben, az elektronikai ipar tobb teriiletén és az aluminiumgyartasban
(Szabd, 2019), (europarl.europa.eu, 2021). Szén-dioxid egyenértéknek a kiilonbozé iiveghatasu
gazok kozos egységben torténd kifejezését szolgalja. Birmilyen mennyiségli és tipusu gaz esetén
azt a CO2 mennyiséget jeloli, mely egyenértékii felmelegedési hatassal jar (Brander, 2012). Oko-
l6gia labnyomnak nevezziik az életmod fenntartasahoz sziikséges aruk és szolgaltatasok el6allita-
sahoz sziikséges kornyezet mennyiségét (Global Footprint Network, 2023).

2. Legfontosabb klimakonferenciak

A kornyezetvédelemmel kapcsolatos klimakonferencidkat mar tobb, mint 50 éve rendeznek,
melynek célja a fenntarthat6saggal kapcsolatos eredmények megvitatasa mellett az akcidtervek-
rél torténé megallapodasok. A fontosabb klimakonferencidkat sorolom fel a tovabbiakban:

1972-ben-ben Stockholmban tartottdk az elsé jelentés kornyezetvédelmi konferenciat, mely
forduldpontot jelentett a kdrnyezetpolitikaban.

1979: A genfi az egyike a legels6 klimavaltozassal kapcsolatos nemzetkozi konferencidknak. Itt
kilonb6z6 tudomanyagak képviseldi vettek részt. Ennek eredménye volt a klima vildgprogram.

1987-ben, Montrealban, elfogadjak az 6zon réteget karosité anyagok szabalyozasat.

1988-ban l1étrejon az ENSZ partfogasa alatt all6 tudomanyos és kormanykozi testiilet, az IPCC,
melynek feladata, hogy megbizhaté és aktudlis tudomanyos eredményeket biztositson a klimaval-
tozasrol és annak tarsadalmi, gazdasagi hatasair6l.1990-ben az IPCC publikalja az elsé eredmé-
nyét.

1991-ben el6szor iil 6ssze az ENSZ éghajlat-valtozasi keretegyezmény kormanykozi targyalo-
bizottsaga (INC).

1992: az ENSZ new york-i székhazaban elfogadjak az United Nations Framework Convention
on Climate Change szovegét. Ez az egyik legfontosabb nemzetkdzi megegyezés a globalis felmele-
gedés mérséklésérdl és a klimavaltozas kovetkezményeinek kezelésérdl. Ez évben Ridban az
ENSZ tagallamok alairjak az egyezményt, amely1994-ben 1ép hatalyba.

1995-ben létrejon az ENSZ els6 klimakonferencidja Berlinben (COP1), melyen a résztvevok
egyetértettek abban, hogy a éghajlat-valtozasi keretegyezményben foglalt vallalasok nem elegen-
dék a kitlizott célok eléréséhez. Megindulnak a targyaldsok a komolyabb vallalasokrol, el6készitik
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a Kioto6i Egyezményt. Az ENSZ 1997-ben elfogadja, majd 2001-ben USA visszautasitja a ratifikala-
sat.

2001: Az ENSZ 7. klimakonferenciajan elfogadott marrakesh-i megallapodasok a Kiot6i Egyez-
mény részleteit targyaljak. Uj finanszirozasi alapokat és alkalmazasi médszereket allitanak fel, és
lefektetik egy technolégidk atadasara szolgalo rendszer alapjait, amely a fejl6d6 orszagokat segiti
a klimavaltozas kezelésében.

2005-ben elindul az Eurépai Unio kibocsatas-kereskedelmi rendszere (ETS) a vilag els6 és leg-
jelentdsebb ilyen kereskedelmi rendszere, az eurdpai klimapolitika egyik alappillére. Ez évben
hatalyba 1ép a Kiotdi Egyezmény.

2007-ben publikaljak az IPCC negyedik jelentését.

2010-ben létrejon a Cancuni Egyezmény, mely atfogd hozzajarulasi csomagot nyujt a fejldé
orszagok szamdra a klimavaltozas kezelésében. Létrejon a Zold Klima Alap.

2011-ben, Durbanban a COP17-en, az ENSZ tagallamok kormanyai elkotelezik magukat egy uj,
2020 utan érvényes klimaegyezmény mellett, amelyet 2015-ig kell elfogadniuk. A cél, hogy min-
den orszag a legjobb tudasa szerint vegye ki részét a klimavaltozas kezelésében.

2012-ben COP18 Dohaban, a tagallamok kormanyai megegyeznek, hogy haladéktalanul meg-
kezdik az 4j, 2015-6s klimaegyezmény el6készitését, és vallaljak, hogy mar 2020 elStt tulteljesitik
a kibocsatas megfékezésére vonatkozé vallalasaikat. A Kiotdi Egyezményt kiegészitik a dohai mé-
dositassal, a 2012-2020 kozotti idészakra vonatkozoé j vallalasokkal.

2013-ben COP19 Varsodban: A résztvevok lefektetik az orszagok vallalasaira vonatkoz6 menet-
rendet, hogy felgyorsitsak a 2020-ra kit{izott célok teljesitését. Karpdtlasi mechanizmust hoznak
létre a klimavaltozas miatt karosult, kiszolgaltatott fejl6d6 orszagok szamara. Emellett megalla-
podnak, hogy gyorsitjak olyan intézkedések megval6sitasat, mint a klimafinanszirozas, és atlatha-
tobba teszik a kibocsatasrol szold jelentéseket.

2014-es évben COP20 talalkoz6 Limaban. A 20. klimakonferencia alapjan a tagallamoknak
2015-re érthet6en és atlathatéan kell megfogalmazniuk a jovébeli vallalasaikat. Még ebben az év-
ben megérkezik az 6todik IPCC jelentés.

2015: Az ENSZ elfogadja a Parizsi Egyezményt. A klimavaltozas elleni kiizdelemre iranyulé
egyezmény az elsé egyetemes, jogilag kotelez6é klimamegallapodas. Az egyezmény célja, hogy az
iparosodas oOta tapasztalt globalis felmelegedés mértékét joval 2 °C alatt tartsa, és erdfeszitéseket
tegyen annak 1,5 °C alatt tartasara. Emellett cél, hogy mihamarabb csékkenni kezdjen az iiveghaz-
hatasu gazok globalis kibocsatasa, illetve, hogy a szazad masodik felére kiegyenstulyozzak az tiveg-
hazhatasu gazok kibocsatasat és elnyelését. Az egyezmény tovabba kitér a klimavaltozassal szem-
besiil6 fejl6d6 orszagok anyagi és egyéb tamogatasara, a technologiak atadasara, a kapacitasok
novelésére, valamint a klimavaltozas okozta veszteségekre és karokra. 2016-ba ratifikaljak és még
ebben az évben hatalyba l1ép. 2015-6s Parizsi konferencian kidolgozott és elfogadott Agenda 2030
a Fenntarthaté Fejl6désért stratégia tartalmazza a fenntarthaté fejlédési célokat (Sustainable
Development Goals), amely 17 célbdl és az ehhez tartozo 169 célkitlizésbdl all, tovabba 244 vilag-
szinten hasznalt indikatorbdl.

2017: COP22 Marrakeshben. A résztvevik vallaljak a parizsi klimaegyezmény teljes kord vég-
rehajtasat és tidvozolik ezt a ,,rendkiviili lendiiletet” a globalis klimavaltozas elleni harcban. Szin-
tén 2017-ben Donald Trump bejelenti, hogy USA kilép a Parizsi egyezménybdl.

2017-ben COP23 Bonn-ban. A 23. klimakonferencia jelentds el6relépést jelent a parizsi egyez-
mény egyértelmi és atfogd végrehajtasi iranyelvei felé, amellyel a megallapodas miikddésbe 1ép-
het.

2018-ben publikalt IPCC jelentése az 1,5 °C-os hdmérséklet-emelkedés hatasat vizsgalja (az
iparosodas elétti szintet meghalad6an). Arra a kovetkeztetésre jutottak, hogy a kibocsatasokat az
eredetileg becsiiltnél nagyobb mértékben kell csokkenteni.

2018-ben a COP 24 katowiczei taldlkozoja vegyes eredményekkel zarul. Az orszagok megalla-
podnak abban, hogy a parizsi egyezményt atiltetik a gyakorlatba, de megoldatlanul maradnak a
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globalis szén-dioxid-kereskedelmi rendszerrel és azzal kapcsolatos alapvet6 kérdések, hogy mi-
ként lehet reagélni az 1,5 °C-ot meghaladd hémérséklet-emelkedésre vonatkozé figyelmezteté-
sekre.

2019: Az Eurdpai Parlament éghajlatvaltozasi vészhelyzetet hirdet Eurépaban és vilagszerte.
Azt kéri, hogy a Bizottsag biztositsa, hogy valamennyi vonatkozd jogalkotasi és koltségvetési ja-
vaslat a maximum 1,5 Celsius fokos hémérséklet-emelkedést szolgéalja.

2019: COP25 Madrid: A COP eddigi leghosszabb konferenciaja a szén-dioxid-kibocsatas foko-
zott csokkentésérol sz4l6 megallapodassal zarul. A globalis szén-dioxid-kereskedelmi rendszer-
rél, a konkrét kibocsatascsokkentésrdl és a legsebezhetébb orszagokba irdnyulé Uj finanszirozasi
rendszerrdl sz60l6 dontéseket viszont elhalasztottak a kovetkez6, Glasgowban tartando iilésre.

2019: Az Eurédpai Bizottsdg bemutatja az eurdpai z6ld megallapodast. Az eurdpai éghajlatval-
tozasi jogszabalyt alkalmazva célja, hogy Eurépa 2050-ra klimasemlegessé valjon. Az unios veze-
t6k az Eurdpa Tandcs briisszeli iilésén megallapodnak abban, hogy 2050-re az EU klimasemle-
gessé valik. Ez a megallapodas tobb tombre kiterjed, tobbek kozott a kozlekedésre és szallitma-
nyozasra is. E rendelet elfogaddsaval az EU és tagallamai kotelezettséget vallaltak arra, hogy az
1990-es szinthez képest 2030-ig legalabb 55%-kal csokkentik az EU nett6 tiveghazhatasugaz-ki-
bocsatasat. Ez a célkitlizés kotelezo jogi er6vel bir, és a Bizottsag altal végzett hatasvizsgalaton
alapul. A tervet az Eurdpa Tanacs 2021 majusaban hagyta jova.

2020: Az Eurdpai Parlament jévahagyja az éghajlatvaltozasi jogszabalyt, amely 2050-ig kli-
masemlegessé teszi az EU-t és valamennyi tagallamot. Ezen feliil 60 %-ra noévelnék a 2030-as ki-
bocsatascsokkentési célt. 2021-ben 1ép hatalyba.

2021-ben COP26 Glasgowban: A COP26 konferencian az orszagok megallapodtak: a klimasem-
legességi célokrol; fokozott finanszirozasrol a sériilékeny fejlédé orszagoknak; és az 1j, fosszilis
tiizel6anyag-projektekre szant forrasok csokkentésérdl. Nem jutottak k6zos nevezdre a szén hasz-
nalatanak fokozatos megsziintetésérol.

2022: A COP27-re Sharm el-Sheikhben. Az orszagok megallapodtak, hogy veszteség- és karala-
pot hoznak létre a klimakatasztrofak altal sujtott sebezhet6 orszagok megsegitésére. A fosszilis
tiizel6anyagok fokozatos kivonasa és a parizsi megallapodas 1,5 Celsius-fokos hatarérték elérésé-
nek lassu haladasa ellenére az 4j intézkedésekrdl nem sziiletett megallapodas (www.europarl.eu-
ropa.eu, 2021), (Bir6, 2015), (Bulletin, 2009), (Climate.ec.europa.eu, 2023) (Consilium.europa.eu,
2023), (Kozma, 2018), (KSH.hu, 2022).

3. Fenntarthatosagi jelentések

Avallalati jelentéstételek attekinthetGsége és érthet6sége érdekében kiillonbo6z6 iranyelvek jottek
létre. llyen példaul a Global Reporting Intiative (GRI) ami egy fiiggetlen nemzetkdzi non-profit
szervezet, egy egységes jelentéskészitési iranyelv megfogalmazasaval képes segiteni a vallalkoza-
soknak, kormanyoknak és egyéb szervezeteknek attekinteni és kommunikalni az éghajlatvaltozas,
korrupcio6 és az emberi jogok kérdését (Global Reporting Initiative, 2023). A Carbon Disclosure
Project is hasonlo elvek mentén m{ikod6 non-profit szervezet, amely segitséget nyujt a vallala-
toknak és varosoknak a kdrnyezeti hatasuk feltardsaban (Carbon Disclosure Project, 2023). A Sci-
ence-based Target Intiative (SBTI) Net-Zero szabvanya itmutatast és eszkozoket biztosit a vallal-
kozasoknak, ahhoz, hogy olyan megvalésithatd kibocsajtas mentes célokat tlizhessenek ki, melyek
tudomanyosan megalapozottak (Sciencebasedtargets.org, 2023). A World Resources Instititute
azaz a WRI egy globdlisan jelenlévé kutatasi szervezet, melynek fokusza az alabbi hét tertileten
van: erdd, élelmiszer, energia, viz, varosok, 6cean és az éghajlat. Klimaprogramjaban ezen teriile-
tek allnak kozpontban, mint a tevékenységek fokozasa, elére mozditas, ennek nyomon kovetése,
valamint a fejlesztési célok tAmogatasa (World Resources Instititute, 2023). K6zos kezdeménye-
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zés a Greenhouse Gas Protocol (GHG protocol), melynek célja, hogy az orszagokat és vallalkozaso-
kat tAimogassa a kibocsajtas elszdmolasaban. Meghataroz egy cselekvési tervet, illetve magaba fog-
lalja az tiveghazhatdsu gdzok mérésének szabvanyat is.

Scope 1: A kozvetleniil a vallalat tulajdondban 1év6 vagy ellen6rzése alatt all6 folyamatok altali
kibocsatas.

Scope 2: Kozvetlen kibocsatas a vallalat altal felhasznalt és vasarolt villamos energia, g6z és
flités felhasznalasabol.

Scope 3: Minden olyan tevékenység kibocsatasa, mely nem tartozik az els6 kett6 hatdlya al3,
amelyek nem tartoznak a vallalat tulajdonaba, de a szervezet befolyasol az értéklancaban.

A Climate and Clean Air koalicié az Egyesiilt Nemzetek Kornyezetvédelmi programja (UNEP)
és hat orszag kozos programja, melynek kiildetése a klima szennyez6 anyagok csokkentése. Ennek
egyik akcioterve a Global Green Freight Action Plan, mely az arumozgatasok kérnyezeti és ener-
giahatékonysaganak novelése, a teherszallitads negativ externalidinak csokkentése mellett. A terv
része a hatékonyabb és fenntarthatébb technolégiak és gyakorlatok 6sztonzése (Climate and
Clean Air Coalition 2015). A Global Logistics Emission Council (GLEC) kifejlesztette a logisztikai
kibocsatasok kiszamitasanak mddszerét, mely 6sszhangban all a GHG Protocol elvarasaival és a
Global Green Freight Action Plan-nel és a CDP jelentés szabdlyaival (Global Logistics Emission
Council, 2016). Az EN 16258 a szallitasi szolgaltatasok (aru és személy) energiafogyasztasanak és
tiveghazhatasu gazok kibocsajtadsara vonatkozo6 szamitasi modszer (European Standards, 2012).
ISO 14000 az a kdrnyezetmenedzsmenttel kapcsolatos szabvanycsalad, melynek célja, hogy a val-
lalatok csokkentsék a negativ kornyezeti hatasaikat (ISO.org, 1996), az ISO 14001 mar meghata-
rozza a kornyezetiranyitasi rendszer kritériumait (ISO.ORG, 2015), mig az ISO 14064-1: 2018 mar
az Uveghazhatasi gazok szamszeriisitéséhez és jelentéséhez fogalmaz meg kritériumokat
(ISO.org, 2018).

4. Fenntarthatdsag az e-kereskedelemben

A logisztika és szallitmanyozas fenntarthat6sagi kihivasai mar 1990-es években a kutatasok ke-
reszttiizébe kertiltek, de a 2010-es évektdl mar hangsulyossa valt az e-kereskedelem teriilete is a
vizsgalatokban (Golicic, Boertsler, & Ellram, 2010). A fenntarthat6sag tertiletén alapvet6en harom
komponenst ismeriink: 6koldgiai, 6kondmiai, szocioldgiai. Az e-kereskedelem logisztikai folyama-
taiban mindharom aspektus megjelenik. A pénziigyi fenntarthatésaghoz tartozik a termék aranak,
a szolgaltatas dijanak valtozasa, de ide sorolandé a kereslet dtrendezédés is (az e-kereskedelem
hatasa a Brick and Mortar piacra). Erdemes gércsé ala venni, kiszolgalas szinvonalanak fejlédése
milyen hatdssal van egyéb piacokra és hogyan jelennek meg az Ipar 4.0 és Logisztika 4.0-hoz kot-
het6 fejlesztések, melyek a hatékonysagnovelés kovetkeztében pénziigyileg kedvez6 hatast tud-
nak elérni. A szocioldgiai fenntarthat6sag esetén arra érdemes koncentralni, hogy a tarsadalom
életmindségének javulasara hogyan hat az e-kereskedelem. Itt gondolhatunk a kényelmi szolgal-
tatasok elterjedésére, de a szallitmanyozas okozta nehézségekre, a zajra, porra és a parkolasi gon-
dokra is. (Viu-Roig & Alvarez-Palau, 2020).

Ez a kutatds az e-kereskedelem fenntarthatésagi kihivasait négy csoportba osztja: gazdasagi
tekintetben a mikrogazdasagi szinten a termék ara, a gyartasi koltségek és a bevételek jelennek
meg, mig makrogazdasagilag a gazdasagi vagy a termelékenységi novekedés. Szocialis hatas az
életmindség, a jolét és jollét, illetve az emberek aktivitasai. Az 6koldgiai szempontok a természeti
er6forrasok haszndlata, a kornyezetszennyezés, a klimahatasok. Megjelenik a negyedik, a techno-
logiai faktor is, mely a termékgyartas, a folyamat és szerviz innovaciokat foglalja magéaban (Viu-
Roig & Alvarez-Palau, 2020).

Nagyon sok tanulmany felhivja a figyelmet a gyorsan névekvd e-kereskedelem piac az iiveg-
hazhatdsu gazok kibocsatasara. Az egyre tobb gépjarm{, a kényelmi szolgaltatasok, mint a révid
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id6n beliili kiszallitdsok (aznap, de akar egy 6ran beliil), mind-mind ezt erdsitik (Schoeder, Ding,
& Kucht Campos, 2016). Jelenleg a szallitmanyozas az egyik f6 iiveghdzhatas kibocsatd, ahogy ez
egy korabbi fejezetben lathatd. (Nogueira, Rangel, & Shimoda, 2021). Az e-kereskedelemben a
Jlast mile” azaz az utols6 mérfold az egyik legproblémasabb része az ellatasi lancnak, ezen szaka-
szon generalddik a legmagasabb koltség, a negativ hatasok is ebben az idszakban generalédnak
a legnagyobb mértékben.

A World Economic Forum 2020-es kozleménye felhivja a figyelmet arra, hogy az akkor vizsgalt
trendek alapjan 2019-r6l 2030-ra a kiszallitashoz sziikséges jarmiivek szama 36%-kal fog nove-
kedni, mig az e-kereskedelemhez kotheté emisszié 6 millid tonnaval emelkedik és titon torténd
zsufoltsag 21%-kal lesz tobb (Deloison, et al. 2020).

Siegfried és szerz6tarsai az e-commerce 6koldgiai kihivasait vizsgaljak. Megallapitasuk szerint
az egyik negativ faktort gyors kiszallitasi id6 és kis méretli termékek okozzak. A vasarlok szeret-
nék a termékeiket a lehetd leghamarabb megkapni és kiilonb6z6 kereskedkt6l rendelik a termé-
keiket, melynek ellatasi lanca tobb kontinensen ativel. A termékek szallitasa tobb elosztd és lo-
gisztikai kozponton, tobbféle szallitmanyozasi eszkdzon keresztiil torténik. Jellemzd, hogy a fo-
gyasztd tobb terméket rendel, tobb kiilonboz6 platformrol, ez azt jelenti, hogy tobb jarmiivel tor-
ténik a kiszallitas, ami fenntarthatdsag szempontjabol aggalyos. A panikvasarlasok eltiintével egy-
idejiileg 1étrejott egy olyan vasarldi réteg, aki mar elvarja a fenntarthatésag megjelenését a vasar-
lasuk soran és ez a magatartasukat befolyasolja (Siegfried, 2021), (Ignat & Chankov, 2020). Ezen
tudatos fogyasztok korében a szocidlis és dkoldgia fenntarthatdsag, illetve a tarsadalmi felel 6sség-
vallalas egyre erételjesebben megjelenik (Dias, et al., 2022) (Theodor, et al., 2022), (D’Adamo, et
al,, 2021). Egyre erGsebb az a fogyasztoi elvaras, hogy a vasarlas fenntarthat6 legyen és hajlandé
is ezért tobbet fizetni a fogyasztok egy csoportja és ez az ardny a ndk esetében a magasabb
(Caspersen, et al., 2021).

Charlton a visszutas logisztikat vizsgalja is az online kereskedelem teriiletén. Az érintett kuta-
tasban megkérdezett vasarlok 30%-a elismerte, hogy szandékosan tobbet vasarol, hogy aztan az
aru megérkezése soran dontson, arrol, hogy megtartja-e a terméket vagy sem, valamint 19% nyi-
latkozta azt, hogy direkt tobb valtozatot rendel, hogy az aru beérkezése utan dontsoén arrél, hogy
melyik valtozatot tartsa meg. Ugyanakkor a kereskeddk 57%-a vallja azt, hogy ez negativan hat az
lizletmenetére, 33% az ingyenes visszakiildés lehetéségét a kiszallitas dijaba épiti be, a maradék
20% a termék araba épiti ezeket az extra koltségeket (Charlton, 2020). Ez azt is jelenti, hogy a
last-mile szolgaltatas soran a ,reverse” logisztika lehetdségeit is figyelembe kell venni. A visszutas
logisztika felel6s azért, hogy a termékeket visszaszallitsa a vasarlotdl, megsemmisités, javitas,
esetleg Ujrahasznositas céljabdl. A visszaszallitasra tobbféle megoldas lehetséges. Ahogy Kusuma
és Kallista kézleményében emliti a PDP modellt (Pick-Up and Delivery Problem) mely szerint a
visszaszallitas tobbféleképpen lehetséges: visszfuvar hasznalata, vegyes kiszallitas és visszaru, il-
let6leg a szimultan megoldas (Kallis & Kusuma, 2022).

4.1. Fenntarthat6saggal kapcsolatos vasarloi igények megjelenése az e-kereskedelemben

Novekvd szamu kutatas foglalkozik mar a logisztikai tevékenység tiveghazhatasu gazok kibocsdj-
tasanak csokkentésével, illetve a kornyezettudatos vasarloi réteg megjelenésével. Ezen kutatasok
ravilagitanak, hogy a vasarlok akar képesek hosszabb kiszallitasi id6t is varni egy fenntarthatébb
logisztikai megoldas miatt (Creazza, Ellram & Colicchia, 2023). A z61d logisztikai megoldasok, no-
veli a vasarléi elégedettséget és a lojalitast, ezért azok alkalmazasa elengedhetetlen a szolgalta-
toknak (Kawa & Pieranski, 2021). A kérnyezettudatos vasarlok a kozosségi média segitségével
vizsgadlodhatnak a vallalkozasok fenntarthatdsagi torekvéseik utan (Buldeo Rai, et al. 2021). Az
ESRSCB, azaz a ,environmentally and socially responsible sustainable consumer behavior mo-
dell”: a felel6s fenntarthat6 fogyasztéi magatartas (RSCB) a kdérnyezeti és tarsadalmi kérdések

13



Fenntarthat6sag és hatékonysag a logisztikaban

Osszetett mintajat foglalja magéaban a fenntarthat6sag, mint kdrnyezeti és tarsadalmi pillérrel ren-
delkez6 konstrukcié szemszogéb6l. Kordbban az dkoldgiai fenntarthatdsag kutatasa volt el6tér-
ben, azonban méra a szocioldgiai is latéhatarba keriilt. Ezen mddszertan a fogyasztdi dontéshoza-
talt vizsgalja a felel6s viselkedés tiikrében (Hosta & Zabkar, 2021). A felel6s vasarld jellemzéje az,
hogy tisztaban vannak a dontéseik hatasaval és ennek megfelel6en cselekednek. Pozitiv korrelacio
lelhet6 fel a vasarldi aggalyok és a zold fogyasztas, illetve vasarlas kozott (Bangsa & Schlegelmilch,
2020).

A Reacty Digital 2021-es kutatasa ravilagitott a kornyezettudatossag fontossagara az e-keres-
kedelem tertiletén. A megkérdezett 500 f6 38%-a gondolta Uigy, hogy az online rendelés inkabb
kornyezetbarat vasarlasi forma. Nagyrésziik (61%) gondolja azt, hogy a webaruhdaz inkabb lesz
vonz6 szamukra, ha jél lathaté médon jelzi a zold torekvéseit. A 18-79 éves korosztaly 12%-a
mondta azt, hogy volt mar ra példa, hogy elallt a vasarlasrdl, mert az nem volt eléggé zold (Reacty
Digital, 2022). P6ka és Lanyi (2022) tanulmanyaban szintén vizsgalta az e-fogyaszt6 fenntartha-
tosagi elvarasait. A valaszaddk iskolai végzettségtdl fliggetlentil fontosnak gondoljak a kérnyezet-
védelmi megoldasok meglétét az online vasarlasok soran, ellenben az ezzel kapcsolatos tobblet-
koltség visel6jének a keresked6t gondoljak. (Péka & Lanyi, 2022) A Reacty Digital késébbi, 2022-
ben elvégzett kutatasa mar sokkal szigorubb képet mutatott a fenntarthatdsaggal kapcsolatos el-
varasok kapcsan. Valaszado6ik 31% szerint az online vasarlas kérnyezetbaratabb, mint a hagyo-
manyos. Egyidében a tanulmany megerdésiti azt, hogy minél fiatalabb a fogyasztd, annal inkabb
fontos neki, a z6ld megoldasok megléte. Hasznos, ha ezen torekvések meg is jellennek a weblapon.
A 18-79 évesek 15%-aval tortént mar meg, hogy valamit azért nem rendelt meg, mert nem talalta
fenntarthaténak a keresked6t, vagy a gyartot. Minden masodik valaszadd inkabb valaszt olyan
webaruhazat, amely kdrnyezettudatosan szallit vagy kornyezetbarat csomagoldéanyagot hasznal
(Reacty Digital. 2023).

4.2, Last-mile innovaciok

A kézbesitések jelentds része még mindig hazhozszallitassal torténik az online kereskedelemben
(Reacty Digital, 2022). Ez egyben azt is jelenti, hogy a folyamatosan novekvd rendelésszamok
egyenes aranyossagban allnak az emelkedd gépjarmiiszammal. A fosszilis lizemanyag meghajtasu
lizemanyagok kornyezetterhelése magas, valamint jelent6s koltségtétel a vallalkozasok szamara
(jarm{, munkaerd, fenntartas). Erre megoldas lehet az elektromos hajtaslanc. Az ilyen jarm{ivek
karosanyag kibocsajtasa napi 20km esetén 17%-kal, napi 120km esetén akar 57%-kal is kevesebb
lehet (Siragusa, et al., 2022). Az elektromos meghajtas elényei k6zé sorolhat6, hogy miikodése
kozben nincs kdrosanyag kibocsajtas, az energiatakarékos fékezés, csendes miikodés, az akkumu-
latorok sulya miatt az aut6 stabilitasa jobb és a meghibasodasi lehetdség is kevesebb. Hatranyként
felrohatd, hogy az akkumulator miatt kisebb az autondmia, koltségesebb a jarmii és a hossz fel-
toltési id6 sem tul el6nyos (Ferencz, 2020). A last-mile megoldasok esetén megfelel opcidk lehet-
nek az elektromos meghajtasu kisteherautok, elektromos robogdk, biciklik, azonban ezek esetén
a terhelhet6ség lehet kihivas (Patella, et al.,, 2021) (Iwan, et al., 2021) (Tsakalidis, et al., 2020).

A hidrogén meghajtasu jarmiivek is gyakorlatilag elektromosnak tekinthet6ek, hiszen a bele-
tankolt hidrogén felhasznaldsa kovetkeztében termel dramot. Elénye, hogy sokkal gyorsabban
,2tankolhat4”, azonban az lizemanyagkezelés igy is problémas és neheziti az auté 6ssztomegét
(Vas, 2019). A technoldgia tovabbi hatranya, hogy a hidrogén el8allitdsa soran fosszilis energiat
haszndlnak fel, illetve a koltséges és nincs kiépiilt iizemanyagtoltd allomas halézat (Dedk, 2019).
Megkiilonboztetjiik a sziirke és a z6ld hidrogént, a (Farkas-Csamangd, 2022). A zold hidrogén
technolégia soran a viz elégetésével H20 keletkezik, de a folyamat gyenge pontja, hogy elektrolizis
soran nagyobb az energiaigény, mint a kinyerhetd (Bitport, 2021). 2021-ben Japan kutatdk felta-
laltak egy olyan technolégiat, melynek segitségével harmadolhatéak a karbonmentes hidrogén
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koltségei. Az 1j technoldgia 1ényege, hogy metilciklohexant allit el§, ez azonban mar szobahémér-
sékleten szallithat6, és egy kovetkezd 1épésben, a konnyen el6allithaté bel6le a tiszta lizemanyag.
Mindent 6sszevetve a folyamat joval olcsébb és rugalmasabb lesz a jelenleg alkalmazott eljarasok-
ndl. (Bitport, 2021). Hidrogénhajtasu tehergépjarmiiveket forgalmaz példaul a Toyota (Autépro,
2023), de a Hyundai is nagyon terjeszkedik (Bodnar, 2020).

A cargo-bike-ok hasznalatat vizsgalja Llorca és Moeckel egy publikaciéban, ahol Miinchen ha-
rom keriiletében modellezték ezen eszkozoket. Az eredménybdl 1atszik, hogy a cargo-bike sebes-
sége miatt (20km/h) a kiszallitasi id6 novekszik a kiszallité autékhoz képest. Ellenben az iiveg-
hazhatasu gazok kibocsajtasa nagymértékben csokken a hagyomdanyos jarmtivekhez képest, el-
lenben az elektromos meghajtasu jarmiivekhez képest ez az adat nem szamottevé (Llorca & Mo-
eckel, 2021).

4.2.1. HUB-ok alkalmazasa

Faccio és Gamberi tanulmanyukban bemutatjak a tradicionalis varosi logisztika megoldasat, mely
szerint a szallitok a termékeket, illetve rendeléseket a kisebb ,hubok”-ba szallitjak nagy kapaci-
tasu jarmivekkel. Ezzel szemben az ,innovativ eco-logisztikai” megoldas szerint az , Eco-logiszti-
kai hubokba” szintén nagy kapacitasu jarmivek szallitjdk a termékeket, majd onnan kézepes mé-
retl szallit6 eszk6zok viszik tovabb a rendeléseket egy helyi konszolidaciés vagy transzport hub-
ba és onnan elekromos meghajtasd jarmiivekkel torténik a termékek kiszallitdsa a vasarloknak
(Faccio & Gamberi, 2015).

Hasonlé megoldasokrol olvashatunk tobb egyéb folyodiratcikkben is, ugynevezett ,koztes de-
pok” alkalmazasanak alkalmazasaval a szallitmany egy kézponti helyre érkezik és onnan elektro-
mos biciklikkel vagy cargo-bike-okkal kertilnek a rendelések a vasarléhoz (Hagen & Scheel-Ko-
peinig, 2021). Ez a megoldas pénziigyi szempontbdl nem jelent szignifikdns csokkenést az extra
logisztikai elosztok (HUB)-ok, illetve a jaArm{ivek terhelhet6sége miatt, de a kornyezetre gyakorolt
negativ hatasa joval alacsonyabb (Biittgen, et al,, 2021).

4.2.2. Onjaré szallité eszkozok alkalmazésa a last-mile teriileten

Szamos kutatds mar az 6njaro jarmiivek hasznalhat6ésagat elemzi a last-mile logisztika tertletén.
Az e-kereskedelem forgalma jellemz6en a nagyvarosokban koncentralddik, opcié lehet ezen ti-
pusu megoldasok alkalmazasa. Egyrészrol segithet a karosanyag kibocsajtas csokkentésében (Li,
etal,, 2021), valamint a hatékonysaga is magasabb lehet. Egyes el6rejelzések szerint 2025-re do-
minans szerepld lehet az utolsé mérfold megoldasaiban.

A COVID-19 idején szamos vallalat tobb orszagban tesztelte ezeket a megoldasokat és a tanul-
sagok szerint kisebb fejlesztések utan alkalmas lehet bizonyos lokaciékban a novekedd keresletet
szerre innovativ és kornyezetbarat. Azonban szamos probléma is felmeriilhet a technolégia alkal-
mazasakor, hiszen egyes orszagok jogszabalyai szigorian szabalyozzak az ezen tipusu technol6-
gidkat. Egyidejlileg valdszin{isithet6 negativ fogyasztoi vélemény is a robottechnolégia alkalma-
zasa kapcsan. Aldhuzandd az erds technologiai kitettség és a korlatozott terhelhetdség is (Rai, et
al,, 2021) (Elsayed & Mohamed, 2020). Ezen eszkdzok megjelenése 2014-re tehetd, fejlédésiik
azonban rohamléptékd. Kiilonb6z6 tanulmanyok szerint az ADR-ek (Autonomous Delivery Ro-
bots) hasznalata kérnyezetbarat megoldas és okondmiailag is kifizet6dd lehet kisebb csomagok
és kisebb szallitasi tdvolsadgok esetén. Esetlegesen kiszallitas ideje is csokkenhet. Errdl eltéré ese-
tekben ezen megoldasok hasznalata nem gazdasagos és a korabban felsorolt elény6k nem allnak
fenn (Figliozzi & Jennings, 2019), (Kapser & Abdelrahman, 2020) (Borghetti, et al., 2022).

Jennings és Figliozzi mind az utszéli, mind a jardai robotok vizsgalatat elvégezte két kiilon ta-
nulmanyban. Az elemzésiik sordn a koltség, tavolsag és id6 vizsgalatakor megallapitottdk, hogy a
jardai robotok nagymértékben tudjak csokkenteni a kiszallitasi id6t és a koltségeket is, illetve az
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utak leterheltségét. Ez azonban a jardak zsufoltsagat és a gyalogosok biztonsagat befolyasolhatja.
Megfelel6 torvényalkotds mellett hatékony eszkoz lehet az expressz kiszallitasok esetén. Nem
ilyen egyértelmii a helyzet az utszéli robotok esetén. Az alacsony kapacitds és sebesség miatt a
kistehergépjarmiivekhez képest nem versenyképesek, az utakat még zstfoltabba teszik (Jennings
& Figliozzi, 2019), (Jennings & Figliozzi, 2019).

A korabban emlitett World Forum Economic publikaci6ja a hatasok csokkentésére tobb lehe-
tOséget definialt. A jarm{vek esetén az elektromos és hidrogén meghajtas mellett a jelenlegi, ha-
gyomanyos gaz és dizel hajtasok fejlesztését, valamint az 6nvezet6 jarmiiveket és dronokat l1atjak.
A biztonsagos kézbesités a csomagterminalokba, csomagtartdkba torténhet, illetve egyéb bizton-
sagos rendszerek alkalmazasat is alkalmazhatdnak gondoljak. A vasarl6 mozgésa esetén a cso-
magterminalok, irodai kézbesités és tgynevezett ,multi-brand” csomagiizletek lehetségesek. A
konszolidacios lehetéségek a csomagok 6sszevonasa mellett a varosi konszolidaciés kdzpontok
lehetségesek. A ,last-leg” folyamatok esetén lehetséges megoldas a villamos alkalmazasa, a mikro-
hubok, az atalakitott, Gjragondolt parkolasi megoldasok, dnjar6 lockerek vagy sétald droidok je-
lenthetnek megoldast. Tovabbi fontos eleme lehet a last-mile hatékonysag névelésének a dinami-
kus uttervezés, az expressz autésavok hasznalata, a dinamikus kozlekedési lampak, a Kijelolt par-
kolé6 helyek az arudtadashoz, az éjszakai szallitas (Deloison et al., 2020).

Fontos szempontra vilagit ra egy kutatas, mely a vasarldk hozzaallasat vizsgalta az alternativ
last-mile megoldasokhoz, mely nem mutat egyértelmiien pozitiv képet, a fogyasztok jelentds része
szkeptikus ezekkel a technol6gidkkal (Polydoropoulou et al., 2022).

4.2.3. Crowdshipping

A megosztadsos gazdasag is megoldds lehet az e-kereskedelem last-mile folyamataiban.
Crowdshippingnek nevezziik, mikor a lakossagot bevonjuk a logisztikai folyamatokba. Gyakorla-
tilag a lakossag részt vesz a logisztikai folyamatokban, emberek, akik A pontbdél utaznak B pontba
és hajlanddak csomagot szallitani ezen ut alkalmaval (US Postal Service, 2014). Egyes szerzok egy
ujfajta kdzgazdasagi paradigmavaltas részének latjak ezt a megoldast. Tekinthetd agy is, hogy az
emberi kapcsolatok lizleti érdekbdl vald hasznalata (Rifkin, 2015). Szallitasi tavolsag tekintetében
elmondhato, hogy a tapasztalatok alapjan jellemzen a varosi kornyezetben gyakori a crowdship-
ping. Ez azt jelenti, hogy maximum 24 km a szallitasi tavolsag, de vannak olyan oldalak, melyek
hosszabb tavolsagot céloznak. A szallitmanyozasi eszkozok tekintetében elmondhato, hogy széles
valaszték érhetd el: auto, kerékpar, de akar tomegkozlekedési eszkoz is. Az elénye a koltségesok-
kenés mellett a forgalom csokkenése az utakon, ami pozitiv 6kologiai hatasokat hordoz magaban.
Negativuma, hogy a kézbesités megbizhatdsaga alacsonyabb, mint a konvencionalis logisztikai
szolgaltatasok esetén. Szintén hatranya lehet az az id6ben torténd szallitas, akar a sériilések, akar
az ellenérizhet6ség hianya. Maguk a szallitdk is ki vannak téve kockazatoknak, sok esetben nem
tudjak mit szallitanak a részt vevo crowdshipping szallitok miatt, a kapacitas nehezen tervezhetd,
a forgalom skalazhatésaga problémas (Mckinnon, 2016).

4.2.4. Csomagpontok és egy CDP megoldasok

Hatékony last-mile megoldas lehet, mind a fogyasztd, mind a kereskedé (illetdleg a logisztikai
partner részére is) az ugynevezett csomagterminalok, ataddpontok (pick-pack pontok és a click
and collect pontok hasznalata (Merkert & Bliemer, 2022) A kiszallité egy a vasarlo altal preferalt
termindlba helyezi a termékeket és a fogyasztd onnan veheti at. Természetszeriien ez is csokkenti
a kiszallitas okozta negativ koriilményeket, illet6leg a koltségekre is pozitiv hatdssal vannak (Ca-
labro, et al., 2022). Ezzel a megoldassal a csomag atadasbdl eredd hibazas lehetdsége is csokken.
Avasarloknak pedig nagyfoku rugalmassagot biztosit, hiszen barmikor atveheti a rendelését. Ezen
csomagterminalok jellemz&en a nagyvarosok forgalmasabb részein talalhatéak, &ruhazak, benzin-
kutak, vasutallomasok kornyékén. Fontos, hogy biztonsagos kornyéken legyenek és a nap nagy
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részében hozzaférhet6k legyenek. Ahhoz azonban, hogy ez a fajta megoldas val6ban fenntartha-
tobb legyen az sziikséges, hogy a vasarlok ne autéval menjenek a csomagjaikért. Ebben dontd sze-
repet jatszik a terminal helye és a megkozelithet6sége tomegkozlekedéssel, biciklivel, gyalog és
egyéb alternativ hajtaslancu eszkozzel. Az autdval valé megkozelitésnek is feltétele a biztonsagos
és szabalyos parkolas lehet6sége. A kerékparos megkozelités esetén figyelembe kell venni a bicik-
liut meglétét is. Egy lengyel tanulmany szerint (600 megkérdezett adott valaszt) 47% gyalog, 46%
autoval, a tobbiek biciklivel kozelitette meg a terminalt. A kérdésekre valaszt ad6k 29%-a mondta
azt, hogy kizarélag a csomag atvétel miatt hajlandé utazni, a tébbség egyéb uticéllal szeretné 6sz-
szevonni a csomagfelvételt (Chaberek, 2021).

5. Osszegzés

Az liveghazhatisu gazok kibocsatasanak novekedése komoly kérnyezeti karokat okoz, melyek ha-
tasa az emberek életmindségére is kozvetleniil kihat. Ebben a folyamatban kiemelked6 szerepet
jatszik a logisztikai szektor, kiilonosen a last-mile szegmens, amely szorosan 0sszefligg az e-ke-
reskedelemmel. A klimavaltozas hatasainak enyhitése érdekében globalisan erdteljes klimavé-
delmi akciétervek sziilettek, példaul a Green Deal. Ugyanakkor az IPCC (Az ENSZ Eghajlatvaltozasi
Kormanykozi Testiilet) jelentései egyre sulyosabb képet festenek a jovo kilatasairol. A logisztikai
szektorra egyre nagyobb nyomas nehezedik, hiszen kulcsfontossagu szerepldje a fenntarthatésagi
erbfeszitéseknek. Azonban a zold technoldgiak fejlesztése még nem érte el a kivant érettségi szin-
tet, és gyakran magas koltségekkel jar. Az ilyen koltségeket nem lehet egyszer(ien atharitani a fo-
gyasztokra, mivel a verseny a piacon kiemelkedGen erds, és a vasarlok arérzékenyek. Az e-keres-
kedelem dinamikusan fejlddik, és a piacon egyre tobb versenyz6 jelentkezik. Ennek eredménye-
ként a vasarloi elvarasok is névekednek, példaul az egy 6ras id6ablakos kiszallitas vagy az aznapi
kézbesités iranti igény. Emellett a vasarldk a kiszolgalas minéségét, valamint a csomagkovetés és
mas extra szolgaltatasok elérhetdségét is elvarjak, ugyanakkor ezeknek nem szabad megemelni a
szolgaltatas arat. Az e-keresked6knek tehat kénytelenek a logisztikai folyamataikat szakért6i ke-
zekre bizni, hogy fenntarthat6 és hatékony megoldasokat taldljanak. Emellett sziikséges, hogy a
z01d technolégiak is beépiiljenek a folyamatokba, példaul az elektromos hajtaslanc vagy a cargo-
bike hasznalataval. Azonban az 4j technolégidk mellett a kutatas és fejlesztés folytatasa is elen-
gedhetetlen. A last-mile folyamatok sordn alkalmazott z6ld megoldasok mellett mas fenntartha-
tosagi torekvések is fontosak, példaul az energiahatékonysag javitasa és a kibocsatas csokkentése.
Egyre tobb vasarld figyel arra, hogy a valasztott logisztikai szolgaltaté milyen fenntarthat6sagi
elvek mentén miikodik. Ennek kovetkeztében a szolgaltatéknak nyitottnak és elérhetének kell
lenniiik az ilyen informéaciok megosztasaban, hogy a vasarlok a tudatos dontéshozatalra 6sztonoz-
het6k legyenek.
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Abstract: Sustainable logistics has been a topic of concern in the last few years in the logistics
industry as more and more organizations and governments realize the impact of logistics costs on
the social and environmental surroundings. In this paper, the author seeks to introduce and
explain the concept of sustainable logistics and its aims. Stressing the use of sustainable logistics
practices through getting an improved reputation, attracting more customers, and discovering
new business opportunities. But it also explains the problems that arise when companies apply
sustainability to their logistical systems, the problems that have to do with the costs, the non-
existence of uniformity, and the problems of resistance to change. The paper also has a section
focused on innovative practices and developments in sustainable logistics, for example,
digitization, Circularity, and new forms of organization. Lastly, the paper offers solutions for
companies and policymakers on how to ensure better sustainability in the management of
logistics and to be ready for all the shifts to occur shortly. In summary, all the aspects of
sustainable logistics are brought to the center of attention as a direction of the development of
logistics companies and organizations as well as governmental actions.

Keywords: sustainability, logistics, practices, business, supply chain, and management

1 Introduction

Sustainable logistics is a process of combining and integrating environmental, social, and
economic factors in the processes of the design, planning, implementation, and control of logistics
activities and networks aimed at reducing the adverse effects and leveraging the benefits.
According to Rodrigue, Comtois & Slack (2017, p. 664), sustainable logistics could be understood
as the adopted measures by the logistics service providers and their shippers geared towards
ensuring that they have a minimal adverse effect on the environment and have positive impacts
on the society and economy. Drawing from Seroka-Stolka & Ociepa-Kubicka (2019) as cited by
Jayarathna, Agdas & Dawes (2022) sustainable logistics towards a circular economy is getting
product and service delivery includes supply chain management practices and strategies that act
to minimize the impact of supply chain distribution on the environment and energy thus covering
aspects such as material handling, waste disposal, packaging and transportation. Sustainable
logistics is a management strategy that seeks to optimize the value of logistics solutions regarding
business and economic returns while at the same time being environmentally friendly and socially
responsible (Deckert, 2020).
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There are several reasons why the sustainability of the supply chain is of significance. First, it
enables fewer successful logistics activities, for example, the emission of greenhouse gases, air
pollution, and waste products (Larina, Larin, Kiriliuk, & Ingaldi, 2021). This is so especially
because logistics activities which entail the movement of goods and services contribute
significantly to global emissions and pollution in the current world. Second, sustainable logistics
can potentially contribute to enhancing the social and economic stewardship of logistics
operations by respecting workers’ rights and increasing the social capital where they operate
(Jayarathna, Agdas & Dawes, 2022; Mahmood, Misra, Sun, et al., 2024). Third, sustainable logistics
can be beneficial for the financial aspect of the firms since it decreases costs, enhances supply
chain work, and decreases risks (de Souza, Kerber, Bouzon, & Rodriguez, 2022). It is best to talk
about the multiple directions in sustainable logistics.

These are:

Green Transportation: Green transportation can be defined as the use of green vehicles
including electrical; hybrid; and energy vehicles as well as the utilization of various energy
sources in carrying out logistics operations resulting in a minimized carbon footprint. This
can also lead to fewer emissions of greenhouse gases, less utilization of fuel and enhanced
calibre of air (Pishvaee & Torabi, 2012).

Efficient Logistics Operations: Logistic management refers to the management process
through which logistic operations are made efficient to cut out any wasteful resources and
the planning, routing, and scheduling processes, and adopting more efficient technologies
and automation tools. Logistics management can at times be expensive, and the efficiency
of logistics can help cut expenses, increase work rates, and decrease negative impacts on
the natural environment (Schulte et al., 2018).

Sustainable Packaging: Green packaging implies adopting an eco-friendly strategy in
packaging, in terms of utilizing sustainable packaging such as biodegradable or recyclable
packaging to minimize waste and environmental effects when it comes to logistics
operations. Sustainable logistics meant that minimized waste was achieved, an increase in
efficiency of the available resources and the negative effects on the environment minimized
(Walker et al., 2012).

Ethical and Fair Labor Practices: Ethical and fair labor relates to the practical application of
standard practices that are both ethical and legal when undertaking logistics operations, for
instance, protecting the rights of employees and exercising adherence to labor laws. HRM
practices are ethical and fair, and they enhance social performance by establishing high
morale employees, less turnover and several other benefits such as (Carter & Rogers, 2008;
Obeng et al,, 2021; Fernando et al., 2022).

Community Engagement: Community engagement is a process of interacting with the basic
community within which operations are to take place, to foster an understanding of the
requirements and interests of the community, and to ensure, that during the process of
having its logistics operations, it does not harm or undermine the needs of the basic
community within which it operates. The social benefits of engaging in communities include
involving the local communities, thus improving their perception towards the organization,
decreasing social issues, and consequently enhancing social organisational performance
(Jiao & Zhang, 2016).

Supply Chain Transparency: Supply chain transparency is the act of sharing information on
a company’s supply chain, the source of supply, and material and keeping away from
products and source material that will cause harm to the environment and social
unacceptability. Only in the given area of supply chain transparency, it is possible to achieve
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better traceability, a relieving of reputational risk and a better position concerning
environmental and social impacts (Seuring & Miiller, 2008; Malik et al., 2021).

Circular Logistics: Circular logistics evaluates the transition to a circular economy in the
context of logistics in an organization to reduce the amount of waste that such a business
generates. Circular logistics application also gives way to efficiency gain, minimized waste,
and better environmental strategies (Krikke & van der Laan, 2016).

2 The Benefits of Sustainable Logistics

Adopting sustainable logistics practices can lead to various benefits, including cost reduction,
improved environmental and social performance, enhanced reputation, regulatory compliance,
increased innovation, and improved financial performance. These benefits can help organizations
achieve long-term success by balancing economic, environmental, and social objectives
(Alkhodary, 2023). The benefits involved in sustainable logistics are:

Cost Reduction: Reducing costs that are flexible within the operation of the logistics service
may include items like fuel, waste disposal and packaging. For example, proper selection of
routes and time schedules may decrease transportation expenses and recyclable packs may
decrease the number of expenditures on disposal of waste (Walker et al.,, 2012).

Improved Environmental Performance: Appropriate sustainability practices can be applied
in the SCM to save the environment from harm such as greenhouse emissions, pollution, and
wastage. For example, good transportation such as the adoption of electric cars, or
production technology such as the reduction of carbon emissions using the right fuels
(Seuring & Miiller, 2008; Islam Rony et al., 2023).

Enhanced Reputation: Posted below are the following benefits realized by implementing
sustainable logistics practices to improve one’s organization: The reputation of an
organization is improved since people like working with those that embrace environmental
and social causes. This has the potential to improve the identification and satisfaction level
of customers, branding image and competitiveness in the market (Carter & Rogers, 2008;
Munuhwa, 2023).

Improved Social Performance: The component highlights that logistics speak about social
effectiveness directly, as sustainable logistics practices can contribute to efforts to promote
fair labor practices, ensure the involvement of communities, and purchase responsibly.
There is a potential for implementing the recommendation to foster higher levels of labour
relations, organizational and social integration, and minimize social injustice and conflict
(Jiao & Zhang, 2016).

Regulatory Compliance: The use of sustainable logistics practice can enable organizations
to meet the environmental and social policies as defined by environmental and social
legislations and frameworks like the Paris Agreement on climate change more so the United
Nations Sustainable Development Goals. Adherence to, or otherwise following, these laws
does mean that there will be considerably less legal and reputational risk as well as
increased stakeholder trust (Schulte et al.,, 2018).

Increased Innovation: The application of sustainable logistics has the potential for creativity
and innovativeness since it will provide the incentive to develop new technologies, the
practical procedures used, and business models. These can give rise to new market
configurations, enhance competitiveness, and finally raise the financial performance of the
firm (Krikke & van der Laan, 2016).
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3 The Challenges of Sustainable Logistics

Scholars such as Islam, Moeinzadeh, Tseng, and Tan (2020); Prataviera, Creazza, and Perotti
(2024); Gupta, Kharub, Shreshth, Kumar, Huisingh, and Kumar (2023) have confirmed that
companies adopting sustainable logistics practices face several challenges, such as:

o High Implementation Costs: As companies introduce sustenance solutions in their logistics
there is a need to buy new equipment, technology, and processes, which are expensive. For
instance, when changing from conventional fuels to other fueling such as gas or tobacco it
may need the firm to embark on expensive capital investment which may be beyond the
reach of some firms.

e Lack of Awareness or Understanding: This is because most organisations lack adequate
knowledge or visibility of sustainable logistics activities and the benefits associated
therewith, which puts a brake on their implementation. This lack of awareness could also
mean a denial of change and hesitation to embrace new technologies or ways of achieving a
desired goal.

o Resistance to Change: It supplied that the use of a sustainable logistics philosophy may
require significant changes in the organisation’s operations, which is an issue because
people are resistant to change. This can result in a situation where either sustainable some
time.

e Limited Availability of Sustainable Options: However, it might be the case that sustainable
logistics practices cannot be applied, or are hard to be applied when, for instance, filling
stations for Cleaner Transportation Technologies are scarce, or recycling is not so efficient.
This can discourage organizations from implementing effective sustainable logistics
systems within their businesses.

o Difficulty in Measuring and Communicating the Benefits: How the impacts of sustainable
logistics could be evaluated and how the perceived alterations could be conveyed to the
concerned entities are not always practical. This leads to an issue because many firms
require an accurate assessment of investments made for sustainable logistics and
operations to the outside world and internally.

e Trade-offs and Conflicting Objectives: The kind of sustainable strategies which managers
are likely to implement to realise intermodal transport may include some modest
compromises between environmental effects and costs. They may also have conflicting
objectives which they need to accomplish for instance the sustainability of the company and
increased profitability. As these objectives are often achieved by a fine balance, the textual
output succeeds in achieving these aims while not overloading the reader.

In conclusion, it is crucial to acknowledge the fact that the barriers to Green Logistics are not
insignificant; however, evidence points to the fact that the value of Green Logistics cannot be
overemphasized. As such, there is the potential for making sustainable improvements for
companies that can gain the capability to implement sustainable logistics practices while also
mitigating the challenges, in turn improving competitive advantage, decreasing the negative
environmental effects, and aiding in the development of social and economic systems. Moreover,
it is imperative to add that all these challenges can be solved only with the help of multi-
stakeholder cooperation coming from governments, companies, and Civil Society Organisations
to ensure a sustainable logistics environment.
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4 Empirical Pieces of Evidence of Sustainable Logistics in Action

There are various approaches that sustainable logistics can be developed and depend on
numerous factors such as the environment or industry where they are implemented. Here are
some examples of sustainable logistics practices in action:

Here are some examples of sustainable logistics practices in action:

Eco-Friendly Vehicles: The management of automotive firms is making it compulsory for
their organizations to use electric and hybrid vehicles to decrease their greenhouse gas
emissions. For instance, UPS has integrated over 9,300 vehicles that run on innovative
technology and fuel modes other than conventional gas and diesel, including electric,
hybrid, and natural gas (UPS, 2021). In the same way, over the past few years, Amazon also
signed an agreement with a new-age venture known as Rivian to procure 100,000 electric
delivery vans in which the initial vehicles are planned to hit the streets by the year 2022
(Amazon, 2019).

Optimization of Routes and Modes: Therefore, by assessing available transportation
networks and types of transportation, a company can be able to have shorter distances and
thus a reduced number of emissions. For instance, Walmart Firm has established a technical
means of routing that helps to reduce the hiking by the trucks hence saving on fuel and
reducing emissions on the atmosphere. This organization has also established a target to
enhance the productivity of its U. S filled single truck by approximately one-quarter by the
year 2025 (Walmart, 2021).

Sustainable Packaging: The irregularity of the packaging is forcing companies to look for
ways and means of packaging their products sustainably through environmentally friendly
methods. For instance, through closed-loop recycling, Dell has integrated a recycling
management system of packaging materials with a vision of achieving up to 90% usage of
recycled packaging in their products (Dell, 2021). It is also important to note that Nestle has
set specific goals that by 2025, 100% of packaging must be reusable or recyclable (Nestle,
2021).

Energy Efficiency: Firms are now making efforts to carry out energy conservation activities
like the use of energy-efficient lighting such as LED or better insulation in their distribution
and storage warehouses. For instance, IKEA has placed solar panels on the roofs of its
buildings especially providing energy for its stores and warehouses in favour of the
company’s energy needs from fossil energy (IKEA, 2021). Lighting in the stores and -
efficient lighting, the company said this has helped reduce energy consumption (Walmart,
2021).

Collaboration: It is also necessary to underline the fact that cooperation between companies
fosters the sustainability of logistics solutions, as well. For instance, in the Netherlands,
utensils are manufactured by several firms in the market which have joined together to form
circular logistics so that packaging can be reused. One of them is called ‘Lean and Green Off-
Road’, where transport resources are shared, and routes are optimized with the idea of
minimizing both emissions and costs (Lean & Green Europe, n.d.).

Finally, there is a conclusion that concerns the revolutionary nature of sustainable logistics
strategies shown through empirical data presented herein. These initiatives offer not only
synergistic gains, including efficiencies and environmental benefits but also assist in cultivating
the spirit of environmental preservation and company image. The sustainable approach to
management appears to be becoming increasingly popular as organisations increasingly integrate
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sustainability as one of the key values; thus, the practice of sustainable logistics will undeniably
be a useful component in building a stronger and environmentally friendly society.

5 Future Trends in Sustainable Logistics

Trends such as the growing importance of digital technologies, the circular economy, and
unconventional value delivery systems are defining sustainable logistics solutions for the future.
As pointed out by Wang, Huang, and Yang (2021), these trends are expected to redefine the
dynamics of the logistics industry, proffering more sustainable, efficient, and durable solutions.
Among these trends, digital technologies including, the Internet of Things (IoT), Artificial
Intelligence (AI) and blockchain have been identified by Han et al. (2023) and Gupta & Singh
(2021). They have the promise and potential of improving supply chains, and transportation and
decreasing inefficiencies and negative externalities. For example, routing and load planning aided
by Artificial Intelligence reduces the usage of fuel, and blockchain brings in the element of
transparency and traceability, which is vital in establishing the authenticity of sustainability
factors and curbing fraud (Sallam et al., 2023; Vazquez Melendez et al., 2024). Furthermore, the
principles of circular economy are becoming increasingly relevant as one of the most important
strategies in the field of logistics. High sustainable supply chain practices and circular economy
principles discussed by Mirzaei and Shokouhyar (2023) are intertwined. These principles entail
the principles of using products efficiently so that they can remain in the community for as long
as possible, reducing the amount of waste and toxicity in the environment and supporting the
reclamation of the state of nature. Closed-loop supply chain management and reverse logistics
help a company to recover and remanufacture products or materials to be used again, thus
decreasing waste and carbon footprint, and opening new sources of revenue for a firm.

In a similar context, the new paradigms of sustainable logistics are circular supply chains, the
sharing economy, and servitisation. These models open more opportunities for services than
product sales, and thus cut down on wastage and look for more capabilities of revenues. For
example, many sharing economy platforms deal with logistics aspects allowing companies to
better manage transportation assets and avoid dedicated fleets. To address all these future trends,
it is therefore advisable for firms to focus on the culture of resiliency, innovativeness, and
stakeholder management. The best strategy to manage circular economy principles adoption is
investing in digital transformation, nurturing a sustainable culture, and engaging stakeholders
proactively to adapt to current and future emerging business models. Thus, they prepare for
further growth and development in this changing context of sustainable logistics.

6 Conclusion

In conclusion, it must be stressed that initiatives to improve the sustainability of the overall
logistics practices are a crucial factor for the future of the field. Implementing sustainable supply
chain management in logistics leads to decreased impact on the environment, this makes the
organization efficient and promotes their image. Sustainable logistics involves efforts to cut down
emission rates, and waste generation, and enhance energy utilization efficiency while encouraging
sustainable procurement. Such innovative and futuristic factors as digital technologies, circular
economy, and novel business models will define the further evolution of sustainable logistics. To
address these changes, there are recommendations for companies to advance the digital
infrastructure, implement the circular economy, and develop new business models as well as
search for new partnerships. Policymakers also have a great duty to encourage the appropriate
sustainable logistics strategies. It should be done by spreading regulation, incentives, and
partnerships in the sphere of durable logistics for the companies. It is possible to outline several
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measures that can be employed by companies to encourage sustainable logistics as follows: a)
Achievement of sustainable goals that are stringent, b) Conducting sustainability check-ups
periodically, c¢) deployment of clean technologies and renewable power sources as well as
investment in them and d) close collaboration with suppliers and customers to incorporate
sustainable practices. In the future, sustainable logistics is an aspect that requires to be embraced
and implemented in the logistics industry. In this way, it is possible for a business to achieve
several goals at once: start more efficient logistics, become environmentally friendly, and have a
better reputation. The stakeholders: the policymakers as well as the companies involved in the
logistics have the responsibility to create awareness of sustainable logistics and to achieve the
goal of making the logistics more sustainable in society.
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Summary: In a highly competitive business market of the E-commerce industry, providing high
quality services are one of the most important factors in staying in the market and Customer sa-
tisfaction is one of the most important aspects of gaining a competitive advantage in business,
particularly in services. This study aimed to investigate the level of customer satisfaction among
Flipkart online shopping using a standardized measure of logistics service quality and to deter-
mine the dimensions of logistics service quality that have the greatest impact on customer satis-
faction. Additionally, the study evaluated the impact of customer satisfaction on customer loyalty
to develop a better future strategy to satisfy customers and enhance their loyalty. Data was collec-
ted from 162 customers using a combination of purposive and convenient sampling techniques
and analyzed using SPSS Statistics 27. The results showed a positive and significant relationship
between logistics service quality and customer satisfaction. Personal contact quality was found to
be the most influencing factor of customer satisfaction, while order conditions were the weakest
influencing factor. The study also revealed a strong significant impact of customer satisfaction on
customer loyalty. Based on these findings, it is recommended that the company should focus on
improving order condition and order accuracy to enhance logistics service quality dimensions,
customer satisfaction, and loyalty.

Keywords: e-commerce, logistics service quality, customer satisfaction, loyalty

1 Introduction

In this digital era, E-commerce industry is one of the major developing industries and very popular
in the world. At the same time the economy is growing quickly, the E-commerce business is be-
coming the most significant contributor to the overall economic growth of a nation. It plays an
important role in the making it easy to purchase and sale of products or services via the Internet.
E-commerce has become an essential tool for many of us to carry out activities that are required
on a regular basis, such as making payments online and purchasing online. People nowadays ne-
ver imagined their lives without E-commerce. Without the convenience of online shopping, daily
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life would be more challenging, time-consuming, and difficult to do. E-commerce has evolved into
something that many of us now need, not just to showcase our lavish lifestyle (Devi et al.,, 2018).

Offering high-quality services is one of the crucial factors for being competitive in the industry
today. Because a company's survival is dependent on people using its services, it is critical to give
customers what they desire. As a result, the service offered must fulfil the expectations of the con-
sumer (Meiduté-Kavaliauskiené et al., 2020). Logistics service quality excellence has become an
essential source of competitive advantage as the number of express delivery providers on the
market has grown and also contributing to customer satisfaction and further Loyalty (Liu & Liu,
2014). So, it's important for companies to evaluate and improve the quality of their logistics ser-
vices based on their customers' needs and levels of satisfaction.

In today's competitive market, customer satisfaction is seen as one of the most important fac-
tors that determines an organization's performance. Knowing the degree of customer satisfaction
enables a business to evaluate the effectiveness of its efforts, establish future goals, and take the
required steps to sustain or increase customer satisfaction (Ramachandran & Vijayabanu, 2012).

Delivering products to customers is very important in any business, and how it's done matters
to the customers. Currently, people are looking for more convenience and comfort in their shop-
ping experience, and businesses are constantly adapting their strategies to meet these customer
needs. The main problem is that Indian customers are complaining about the delivery not arriving
on time, receiving damaged products, poor customer service, and other similar issues. This nega-
tively impacts their shopping experience. Hence, researching the factors in logistics services that
impact customer satisfaction can improve the quality of logistics services, enhance the shopping
experience, and promote better business practices.

The main aim of this research is to determine the level of customer satisfaction among Flipkart
online shopping using a standardized measure of logistics service quality and to determine the
dimensions of logistics service quality that have the greatest impact on customer satisfaction. The
objective of this study is to explore the relationship between logistics service quality, customer
satisfaction, and customer loyalty in the context of Flipkart's online shopping platform. To achieve
these objectives, the research will address the following questions:

1. What is the impact of logistics service quality on customer satisfaction?
2. What is the relationship between customer satisfaction and customer loyalty?

3. Which logistics service quality dimensions have the greatest effect on customer satisfaction
and loyalty?

This study will provide empirical evidence on the importance of logistics service quality in de-
termining customer satisfaction and loyalty in the e-commerce sector. The findings will offer va-
luable insights for online retailers to improve their logistics services and customer experiences,
thereby enhancing their competitive edge in the market.

2 Literature review

2.1 Logistics Service Quality

Logistics has always played a supportive role in the manufacturing and consumption processes
during the past many decade (Saura et al., 2008). Functions are only seen as a cost by traditional
courier services. However, beginning in the 1990s, a change occurs in the marketing strategy used
to determine courier service capacity, ultimately leading in greater customer satisfaction and
more loyal customer (Mentzer et al., 2018). According to Perrault and Russ, Logistics service qu-
ality (LSQ) was the first research that stated that everything done in logistics creates time, place,
and utility. Logistics companies that provide high-quality services are a significant factor in the
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purchase decisions made by industrial companies. On the other hand, the study that was done at
the time shows that it was done from the point of view of the suppliers of logistical services rather
than the customers (Perreault & Russ, 1976).

2.2 Logistics service quality model

In an online shopping environment, logistics services quality is strongly connected to customers,
LSQ is defined as meeting the needs of customers who receive logistics services. We are currently
conducting research with a modified version of the SERVQUAL model (Mentzer et al., 2001; Pa-
rasuraman et al., 1985). There are numerous research which is done and empirically investigate
the five dimension of SERVQUAL, In order to develop scales for evaluating the effect of logistics
service quality on customer satisfaction, several academics have expanded on Parasuraman's
work (Lehtinen, 1991). Mentzer established the identification components of LSQ that were the
most detailed and relevant. A set of dimensions for measuring LSQ have been identified through
analysis of these components and other significant contribution from these references (Mentzer
etal.,, 2001; Thai, 2013). The nine components of LSQ are personnel contact quality, order release
quantities, information quality, ordering procedures, order accuracy, order condition, order qua-
lity, handling of order discrepancy, and timeliness. This research only focuses on Timelines, order
accuracy, order condition, personal contact quality.

2.2.1 Timeliness

Globalization and changes in technology make it easier for customers to get the products they
want. These customers also do not like to wait, so they expect their orders to be completed by the
promised date. This refers to that requested order should be delivered at the time agreed upon by
the customer and the supplier (Hult et al., 2000). This cycle time, which includes transportation
time and back-order time when products are inconvenient, is the most significant indicator of the
delivery system's performance (Hult et al.,, 2000; Mentzer et al., 2001). Time utility is the most
traditional and important aspect of logistics service quality, just as the development of place utility
has an impact on the perception of logistics service quality (Flint & Kent, 2001). Many authors in
many different organizations concluded and found a positive relationship between timeliness and
customer satisfaction.

2.2.2 Order accuracy

The term "order accuracy” refers to the accuracy with which the products will be delivered to the
customer. This demonstrates that customers want their order to be delivered exactly as requested
in their order. The courier must ensure that the goods will reach the recipient undamaged, in the
right quantity, and without delivering the wrong order (Flint & Kent, 2001; Mentzer et al., 2001).
Furthermore, to discuss order accuracy, the logistics service provider must clearly understand
and deliver the logistical service requested by the customer (Wallenburg, 2009). Some researc-
hers have shown in previous studies that the positive relationship between order accuracy and
customer satisfaction.

2.2.3 Order condition

The term order condition refers to the degree to which orders have been damaged (Mentzer et al,
2001). the supplier must communicate with the customers if the products were damaged when
they were delivered. The condition of the provided goods, as well as their fast and complete deli-
very, are critical to the customer. The products may be damaged during transportation if they are
not properly protected. Customers expect to receive the requested product in its entirety. It is
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indicated that damaged orders will lower customers' satisfaction with the company's logistics ser-
vice. Companies have a responsibility to their customers to keep their orders in a safe and secure
environment, as products may be damaged during the multiple transfer and handling steps ne-
eded to get them to the customer. Since customers cannot utilize damaged items, suppliers or ot-
her vendors, depending on the cause of the damage, must execute corrective operations (Flint &
Kent, 2001). Some researcher found the result that shows the damage product or damage order
considerably lower the customer satisfaction and loyalty. Additionally, the delivery of products
that are damaged will result in dissatisfied customers as well as additional costs for the company,
such as the cost of retrieving and repairing the damaged products (Sutrisno et al., 2019).

2.2.4 Personnel contact quality

Personnel contact quality of suppliers is an important factor of LSQ dimensions. They have a direct
effect on customer satisfaction and other things, such as the accuracy, condition, timeliness, and
quality of an order. Customers or people who use logistics should pay attention to service person-
nel that is knowledgeable, helpful, and willing to solve customers' problems (Mentzer et al., 2001).
Communication between the customer and the contact person is critical throughout service deli-
very to improve the customer's impression of their expectations (Parasuraman et al., 1985). com-
munication with service providers is a significant role in determining customer expectation. Many
authors found the result that the personal quality has a positive impact on customer satisfaction
(Choi etal., 2019; Hafez et al., 2021).

2.3 Customer satisfaction

Customer satisfaction is among the most widely investigated concepts in consumer behavior. Con-
sumer satisfaction is used as both a parameter and a result variable in many studies. Customer
satisfaction is often measured by how well the product meets the customer's expectations before
the purchase and how well it performs after the purchase (Mentzer & Williams, 2001). Customer
satisfaction is defined as the difference between prior expectations and actual product, or service
performance as perceived by the customer (Buttle, 2009). Online Customer satisfaction is the
most important factor of purchasing behavior in the future. Customers who are satisfied with the
support given by a service provider are more likely to continue using the company's services and
to be loyal in the future (Rita et al., 2019). Because of these reasons, customers can save money
on future purchases and increase their confidence and loyalty with online Shopping systems by
personalizing the screening, pre-purchase, search process. Many studies demonstrated that the
strong positive relationship between logistics service quality and customer satisfaction (Blut et
al, 2015; Rita et al,, 2019). Logistics service quality and customer satisfaction has significantly
relationship with online shopping and the trust that customers place in the shopping centre, as
well as the concept that this trust is one of the factors that connecting customer satisfaction to
customer loyalty (Koivumaki, 2001).

2.4 Customer loyalty

Customer loyalty is crucial for the company to sustain company continuity and continuity of ope-
rations; loyal customers are individuals who are incredibly satisfied with a product or service and
are eager to recommend it to everyone they know. Loyal customers will eventually extend their
"loyalty"” to other products produced by the same producer in the following stage. In the end, they
are customers who have always bought from a certain brand or company. A consumer with high
loyalty is one who purchases from a specific company at a higher rate than other companies (Kot-
ler, 2000). Customer satisfaction is seen as a direct cause of customer loyalty or the buyer's in-
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tention to buy from the retail shop again. Many studies show that customer satisfaction is a stron-
ger predictor of customer loyalty online and a key factor in keeping customers loyal, which means
they are more likely to give positive reviews, buy the product or service again, or tell others about
it. Additionally, studies have demonstrated that online consumer loyalty is positively impacted by
online customer satisfaction (Hafez et al., 2021).

2.5 Relationship between Logistics service quality and customer satisfaction

There are many approaches to describe and explain how logistics makes customer satisfied. Most
of them are based on creating time and place utilities (Rosenbloom, 1979). The most of study’s
findings indicate that in order to increase customer satisfaction, organizations should provide a
high level of service quality, as service quality is commonly regarded as a predictor of customer
satisfaction (Saura et al., 2008). The performance of logistics services is an important key compo-
nent in creating customer satisfaction. Logistics excellence has been identified as an area in which
firms can gain a competitive advantage due to the visible service impact on customers (Wang,
2015).

Consumer satisfaction and logistics service quality are also measured in different ways. Con-
sumer satisfaction is a strategy that companies use to keep and attract new customers for the long
term. Logistic service quality, on the other hand, is an effort by a company to meet the desires and
needs of its clients in the optimal manner so that goods and services get to them on time (Yumur-
tac1 Hiiseyinoglu et al.,, 2020). Based on some definition, a type of service quality must be based
on consumer satisfaction, with consumers who are satisfied with the service demonstrating the
intention of a type of service quality. Other journals state that satisfaction influences service qua-
lity, as demonstrated by the desire to make repeat purchases (Rasheed & Abadi, 2014).

2.6 Relationship between customer satisfaction and loyalty

It is very crucial to understand how the ideas of customer satisfaction and customer loyalty are
related. Both ideas are very essential for the success of any company or organization. Customer
satisfaction is one of the most important things a business needs to think about if it wants to keep
customers coming back and improve its performance. Customers that are satisfied are more likely
to make repeat purchases, have less affordability, spread good word of mouth, and

stay with a company. Customer satisfaction indicates how well a product or service matches the
customer's expectations, whereas loyalty is determined by product or service quality and other
dimensions (Chen et al,, 2006). Based on previous studies, many of the reseacher demonstrated
that the customer satisfaction is a important indicator to measure the customer loyalty. The po-
sitive impacts of satisfaction on loyalty influence customer desire to purchase again and willing-
ness to suggest the service or item to others. Customers that are satisfied are more likely to
purchase again and generate good word of mouth about the company, resulting in greater sales
and market share. Because customer satisfaction influences positive repurchase intention, a con-
sumer will remain loyal to the provider as his or her level of satisfaction rises (Soh et al., 2015).
According to some authors, a satisfied consumer will stay and sustain a relationship with the pro-
vider. Their results demonstrated that customer retention occurs when rising business is accom-
panied by greater customer satisfaction (Eriksson & Vaghult, 2000)

3 Research model and hypothesis

LSQ is the modified method of SERVQUAL can be used to assess the logistics service quality. Based
on the literature review, this research purposes a conceptual framework showing the relationship
between logistics service quality, customer satisfaction and customer loyalty. the LSQ framework
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consists of nine dimensions, but this study will only focus on four dimensions, which are presen-
ted in the framework below.

Timeliness —

Order Accuracy

Customer Customer
satisfaction loyalty

Order Condition =

Personal contact
quality

Figure 1. Proposed research model

Based on the literature review I took the following hypotheses:
e H1: Timeliness has a positive significance relationship with the customer satisfaction.
e H2: Order Accuracy has a positive significance relationship with the customer satisfaction.
e H3: Order condition has a positive significance relationship with the customer satisfaction.

e H4: Personal contact quality has a positive significance relationship with the customer sa-
tisfaction.

e Hb5: Customer satisfaction has a positive significance relationship with the customer loyalty.

4 Research methodology

This study employs a quantitative, deductive approach to evaluate the logistics service quality of
Flipkart online shopping and its impact on customer satisfaction and loyalty. It combines
descriptive, quantitative, and causal research designs, focusing on numerical data collected thro-
ugh surveys to derive general conclusions from individual responses. The target of the population
of this study consists of all customers who have visited and purchased the products from Flipkart
online shopping. This study used nonprobability sampling, which means that not all parts of the
population have the same chance of being chosen as research subjects. The study participants
responses are obtained using a non-probabilistic sampling technique that involves the use of both
purposive and convenient sampling methods. This research is based primary and secondary data.
The Primary data collected from the sampled customers by using online self-administered
questionnaires and the secondary data collected from the previous literature and the website. The
questionnaire is consisting of 18 questions, was directly given to the customers who purchase the
product from Flipkart online shopping. This study was conducted in the Aligarh city, Uttar Pra-
desh, India. According to Cochran formula used to calculate the sample size with a 95% confidence
level recommended 385 participants, but only 162 responses were obtained. However, the sample
size was deemed sufficient to represent the population because previous literature suggests that
sample sizes between 30 and 500 are appropriate (Hafez et al., 2021).

The survey consisted of four sections. The first section is the demographic section which is
consist of 6 questions and aimed to gather basic information about the Gender, age, income and

37



Fenntarthatdsag és hatékonysag a logisztikaban

visitreason of the respondents. The second section is designed to gather the customers' perspecti-
ves on the logistics quality service dimensions of Flipkart online shopping, using 12 questions and
all the questionnaire was constructed on five-point Likert scale, ranging from “Strongly Disagree”
(1) to “Strongly Agree” (5). Each dimension has 3 questions, and the 12 questions are divided
among the four dimensions of logistics service quality such as timeliness, order accuracy, order
condition and personal contact quality. The third section is to measure the satisfaction level which
is consist of 3 questions constructed. The last and final section is to measure the customer loyalty
which is consist of 3 questions and it is based on attitudinal and behavioural approach.

In this study, the analysis is conducted using SPSS 22.0 as the primary tool. Firstly, a descriptive
analysis is performed to present the demographic data of the respondents and the logistics service
quality attributes. Secondly, the internal consistency of the questionnaire is tested using Cron-
bach's Alpha analysis. Thirdly, Pearson's correlation coefficient analysis is applied to examine the
degree of correlation between logistics service quality dimensions, customer satisfaction, and cus-
tomer loyalty. Lastly, linear regressions are used to determine influence of each dimension of lo-
gistics service quality on customer satisfaction and also used for impact of customer satisfaction
on customer loyalty.

5 Results and Data analysis

5.1 Demographic analysis

This study includes the use of multiple queries regarding demographic profiles to collect essential
information from the respondents and to understand the characteristics of general population.

Table 1 Demographic characteristics of respondent

Variables Frequency (N = 162) | Percentage of sample
Gender Male 131 80.9
Female 31 19.1
Below 18 20 12.3
Age 18-30 136 84
31-45 4 2.5
above 45 2 1.2
Student 117 72.2
Private employed 30 18.5
Occupation Government employed 6 3.7
Unemployed 7 4.3
Other 2 1.2
Less than 10k 76 46.9
10k - 30k 32 19.8
Income per | 30k - 50k 18 11.1
month (in INR) [ Apove 50k 22 13.6
Other 14 8.6

The total 6 variable related demographic were asked to respondents in this study such as gender,
age group, occupation, income per month (in INR), type of product do you usually purchase from
Flipkart online shopping and customer purchase frequency time. The general demographic
characteristics of respondents are examined using descriptive statistics such as frequency distri-
bution. we can see the frequency table of age, gender, occupation, and income discussed below.
According to Table 1, a total of 162 respondents participated in the survey and filled it out the
questionnaires. There were male respondents 131 with accounting for 80.9% and dominated of
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the Sample, the female participants numbers were 31 which represent 19.1% of the total. Regar-
ding the age group, most of the respondents were aged between 18 to 30 age group which rep-
resent 72.2% of the total respondents. Specifically, 12.3% of the participants were in the age group
of below 18-year-old. The smallest percentage of the sample was 31-45 years old, who represen-
ted only 2.5% and the remaining respondents 1.2% were above 45-year-old. We can see the oc-
cupation status of the respondents, majority of the respondent 72.2% were student from out of
total, 18.5% were private employed, 4.3% were unemployed, 3.7% were government employed
and remaining the respondents were other such as trader, own business. In term of Income of
respondents, the highest percentage 46.9% of respondents were earning month income less than
10k INR, 19.8% respondents earned between 10k-30k INR, 11.1% respondents were earning bet-
ween 30k-50k INR, and 13.6% respondents earned more than 50K INR. Remaining respondents
8.6% were other they answered have no income.

5.2.Reliability analysis

A reliability test is a statistical technique used to check the internal consistency and stability of a
measurement tool such as a survey. Cronbach's a alpha analysis is used to assess the internal
consistency of the research survey which is developed the constructed items. this method used to
test how well the survey questions are related to one another. [t measures the extent to which the
questions in the survey are measuring the same construct. The most common way to measure
internal consistency is through Cronbach's alpha, which ranges from 0 to 1, with higher values
indicating greater reliability. In this study, all the dimensions of LSQ, customer satisfaction and
customer loyalty are accepted and high internal consistency result because all coefficients are hig-
her than 0.7 and more toward to 1. Therefore, all constructed questionnaires found to be highly
reliable and consistent for the analysis.

5.3 Respondents purchasing behaviour

To determine the purchasing behaviour of respondents we need to know about how often they
visited and how familiar they were with the company. According to the below Table 2, the result
shows that majority of the respondents (41.4%) purchase Clothes and shoes out of total partici-
pants, 25.9% of respondents purchase usually Smartphones and laptops products, 20.9% of res-
pondents purchase usually electric products, 8.0% of respondents purchase cosmetics product
from Flipkart online shopping. Remaining the 7% respondents were other and they purchase the
product such as books, decoration, grocery...etc.

Table 2 Respondents purchasing behaviour

Variables Frequency | Percentage

Smartphones and Laptops 42 25.9

Which type of product do you Electric products 33 204
usually purchase from Flipkart | Clothes and shoes 67 41.4
online shopping? Cosmetics 13 8
Other 7 4.3

1-2 times 117 72.2

How many times do you 2-3 times 30 18.5
shop online in a month? 5-6 times 7 4.3
above 6 times 8 4.9
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Source: own calculation

5.4 Correlation analysis

Correlation analysis is a statistical technique used to examine the relationships between variables
and determine the strength and direction of the relationship between them. Correlation coeffici-
ents range from -1 to 1, where -1 indicates a negative correlation, 0 indicates no correlation, and
+1 indicates a positive correlation. The sign of the correlation coefficient indicates the direction
of the relationship, while the absolute value indicates the strength of the correlation. According to
Dancey and Reidy (2004), a correlation result of 0 suggests no correlation between variables,
while a result between 0.1 and 0.3 indicates a weak correlation, a result between 0.4 and 0.6 in-
dicates a moderate correlation, a result between 0.7 and 0.9 indicates a strong correlation, and a
result of 1 indicates a perfect correlation.

5.4.1 Correlation analysis between logistics service quality dimensions and customer satisfac-
tion

The correlation coefficient used to investigate the relationship between logistics service quality
dimension and customer satisfaction and discussed below.

From the above Table 3, we can see that there is a positive moderate relationship between the
dimensions of logistics service quality and customer satisfaction. As the table shows, Timeliness
dimension have moderate significant positive relationship with the customer satisfaction and the
coefficient value is 0.635 at the significant level 0.01. order accuracy dimension have moderate
significant positive relationship with the customer satisfaction and the coefficient value is 0.581
at the significant level 0.01. order condition dimension has moderate significant positive relati-
onship with the customer satisfaction and the coefficient value is 0.539 at the significant level
0.01. personal contact quality dimension has moderate significant positive relationship with the
customer satisfaction and the coefficient value is 0.622 at the significant level 0.01. so we can
conclude that the all the dimensions of logistics service quality have positive significant correla-
tion with the customer satisfaction.

Table 3 Correlation analysis between Logistics service quality dimensions and customer satisfaction

Correlations
Personal
Timeliness AOrder 01('1(?e_r contact | Customer
ccuracy | condition quality satisfaction
Timeliness | Pearson 1|  .593% |  484% |  540%* 635%*
Correlation
Order Pearson % % % %
Accuracy | Correlation 593 1 557 466 581
Order Pearson ok sk £k ok
condition | Correlation 484 557 1 507 539
Personal | Pearson
contact Correlation 54.0** A466** LS507** 1 622%*
quality
Customer | Pearson % - - -
satisfaction | Correlation 635 581 539 622 1
** Correlation is significant at the 0.01 level (2-tailed).

Source: own calculation
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According to their study, order condition has the lowest score of correlation with the customer
satisfaction. However, since a positive correlation is observed between all dimensions of logistics
service quality and customer satisfaction, it can be said that there is a positive relationship bet-
ween logistics service quality and customer satisfaction. In other words, it implies that the dimen-
sions (Timeliness, order accuracy, order condition and personal contact quality) of logistics ser-
vice quality of Flipkart online shopping improves, there is a corresponding increase in customer
satisfaction.

5.4.2 Correlation between customer loyalty and customer satisfaction

The relationship between the customer loyalty which deals with the tendency of a customer to
repeatedly purchase products and customer experience. The analysis was done by using correla-
tion analysis below.

Table 4 Correlations between Customer satisfaction and Customer loyalty

Correlations
Customer | Customer

Loyalty | satisfaction

Customer Person
Loyalty Correlation 1 811
Sig. (2-tailed) 0.000
N 162 162

Customer Person
satisfaction | Correlation B811** 1
Sig. (2-tailed) 0.000
N 162 162

** Correlation is significant at the 0.01 level (2-tailed).

Source: own calculation

According to Table 4, It can be seen that there is strong positive relationship between customer
satisfaction and customer loyalty because Pearson correlation coefficient value was 0.811 at the
0.01 level of significance and coefficient value is going towards 1.

5.5 Regression analysis

Regression analysis is a statistical method that involves the examination of two or more indepen-
dent variables to forecast the dependent variable. It is an effective tool that helps researchers to
determine the factors that can predict the dependent variable, as well as the individual influence
of each independent variable and the extent to which they affect the dependent variable (Revind-
ran etal.,, 2020).

5.5.1 Impact of logistics service quality dimensions on customer satisfaction

This analysis used the following dimensions of logistics service quality (Timeliness, order ac-
curacy, order condition and personal contact quality) which is the independent variable and cus-
tomer satisfaction is the dependent variable. All the variables are measured on scale. This analysis
will show the influence of dimensions of logistics service quality on customer satisfaction below.
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According to Table 5, Coefficient of determination R square is the proportion of the dependent
variable’s customer satisfaction variation explained by the independent variable dimensions of
logistics service quality.

Table 5 Model summary of regression analysis between logistics service quality dimension and customer
satisfaction

Model Summary

Model R R Adjusted R Std. Error of
Square Square the Estimate

1| .748 .559 .548 667

a. Predictors: (Constant), Personal contact quality, Order

Accuracy, Order condition, Timeliness

Source: own calculation

The third column shows that the value of R square is 0.559 it’'s mean that our independent variable
dimensions of logistics service quality explain only about 55.9% of the variability of our depen-
dent variable customer satisfaction. the value of adjusted R square is 0.548 it’s mean that the mo-
del is explain 54.8% and the model is approx. fit. R and R square is seeming like tell us about the
how well regression fit model, but it does not talk about the whole story do we need to understand
about all the table like Coefficients, ANOVA, and other statistics.

Table 6 ANOVA Table of regression analysis between logistics service quality dimension and customer sa-
tisfaction

ANQVAa
Model Sum of df Mean F Sig.
Squares Square
1 | Regression 88.492 4 22.123 49.810 .000b
Residual 69.730 157 444
Total 158.222 161

a. Dependent Variable: Customer satisfaction

b. Predictors: (Constant), Personal contact quality, Order Accuracy, Order condition,
Timeliness

Source: own calculation

Table 6, represent the analysis of variance (ANOVA) it shows that whether our regression model
is significant predictor or not of the outcome variable. We can see in the ANOVA table the value of
F-ratio is 49.810 at F (4, 157) and the significant value (p-value = 0.000) is less than 0.05 so it’s
mean that our model is significantly predict for the dependent variable customer satisfaction. Ove-
rall, the regression model is good fit for the data, and we can say that the regression model is
significantly predict the customer satisfaction.

Table 7, The coefficients table shows that coefficient and significance of model it tells us whet-
her the predictors had a meaningful impact on the model or not. So, we can see in the table Time-
liness, order accuracy, order condition and personal contact is statistically significant because sig-
nificance value (p-value) of Timeliness, order accuracy, order condition and personal contact qu-
ality is 0.000, 0.009, 0.045 and 0.000 less than 0.05 respectively. it's mean that all the explanatory
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variable contribution to explaining the customer satisfaction. It shows also estimate of the inter-
cept or constant value is 0.206 and this constant can be interpreted as the average predicted value
of the dependent variable customer satisfaction if all the independent variable is zero. In the data
set dimensions does not have zero value so our interpretation is not real only based on intercept.

Table 7 Coefficients Table of regression analysis between logistics service quality dimension and customer
satisfaction

Unstandardized Standardized ¢ Sig
Model Coefficients Coefficients "
B Std. Error Beta
1 (Constant) 206 262 .787 432
Timeliness 304 .075 .289 4.056 .000
Order 201 .076 .190 2.654 .009
Accuracy
Order 146 .072 .138 2.022 .045
Condition
Personal 307 .067 307 4576 .000
contact quality
a. Dependent Variable: Customer satisfaction

Source: own calculation

The beta value measures the degree to which each predictor variable affects the outcome or de-
pendent variable. This implies that a larger beta value indicates a greater influence of the pre-
dictor variable on the dependent variable. The value of dependent variable is the beta value, and
it shows change in independent variable, whenever independent variable changes, the change
happens also in the dependent variable. The standard coefficients between customer satisfaction
and Timeliness are (Beta= 0.289, p< 0.05), customer satisfaction with order accuracy (Beta=
0.190, p< 0.05), customer satisfaction with order condition (Beta= 0.138, p< 0.005) and customer
satisfaction with personal contact quality (Beta= 0.307, p< 0.005). it’ s mean that the impact of
each dimension of logistics service quality on customer satisfaction is positive and significant. It
can also be seen that the personal contact quality has the highest value of beta (Beta= 0.307) it’

s mean that this variable is the strongest influencing factor of customer satisfaction in Flipkart
online shopping and order condition has least value of beta is (Beta= 0.138) which means that the
weakest influencing factor of customer satisfaction.

The result of hypothesis showed that H1, H2, H3, H4 and H5 have an important role in Flipkart
online shopping proved as per hypothesis testing using regression analysis and correlation. This
result showed that the dimensions of logistics service quality Timeliness, order accuracy, order
condition and personal contact quality are significant and have positive effect with the customer
satisfaction. Customer satisfaction has a positive significant impact with the customer loyalty as
well.

6 Conclusion

The study aimed to investigate the impact of logistics service quality dimensions on customer sa-
tisfaction and the relationship between logistics service quality dimensions and customer satis-
faction in Flipkart online shopping. This to determine the most significant dimensions of services
that affect logistics service quality and customer satisfaction. Furthermore, this research also
showed that how customer loyalty is affected by customer satisfaction it s mean when cus-
tomers are satisfied with a company's products or services, they are more likely to remain loyal
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to that company and the relationship between customer satisfaction and customer loyalty in Flip-
kart online shopping. The four dimensions of logistics service quality from the LSQ model, which
is timeliness, order accuracy, order condition, personal contact quality was hypothesized to eva-
luate logistics service quality and customer satisfaction. Another hypothesis was formulated to
examine the influence of customer satisfaction on customer loyalty.

Based on the result, this result showed that all the dimensions timeliness, order condition, or-
der accuracy and personal contact quality has statistically positive significant effect on customer
satisfaction. Some previous research also supports this finding result (Akil & Ungan, 2022). It was
also found that customer satisfaction have strongest positive significant relationship and effect on
customer loyalty.

Timeliness is now viewed as a basic requirement for every company in the logistics industry
due to the rising expectations of customers. logistics companies should prioritize timely delivery
to improve customer satisfaction. It’s referring to the timely delivery of the ordered product to
customers, as promised at the time of ordering. When the delivery date is later than expected,
customers may notreceive the product as intended, and may choose to switch to another company
for their future purchases. it's implying that if the company provides services correctly and deli-
vers them within the promised timeframe, customers will likely have a higher level of satisfaction
with the company. The least influencing factor of logistic service quality is order condition which
had alower impact on customer satisfaction compared to other dimensions. Order condition requ-
ires that the products ordered by customers must be delivered to them in an undamaged and
intact state. To ensure this, it is important to use appropriate packaging that can withstand the
handling and transportation process. It is also important to consider the duration of transporta-
tion in order to maintain the quality of the product. Additionally, special measures must be taken
to prevent spoilage, particularly for products that require specific temperature conditions such as
health and food products. Order accuracy is another dimension of logistics service quality that has
a lower impact on customer satisfaction compared to order condition so improving the order ac-
curacy can lead to higher levels of customer satisfaction. This would suggest that logistics compa-
nies should focus on improving their order accuracy as a means of improving customer satisfac-
tion, which in turn could lead to increased customer loyalty and business success. Personal contact
quality is found to be the most significant influencing factor of logistics service quality and has a
significant relationship with customer satisfaction, itimplies that logistics companies should focus
on improving the quality of personal contact with customers to enhance their satisfaction levels.
This could include training staff to provide excellent customer service, being friendly and helpful,
and addressing customer concerns and complaints promptly and effectively. This study also in-
vestigated that the customer satisfaction has a significant effect on customer loyalty and found the
positive significant relationship between customer satisfaction and customer loyalty. This means
that when a customer is satisfied with the services provided, they are likely to become loyal cus-
tomers who will continue to use online shopping and even recommend them to others.

Finally, effective quality of logistics services have the potential to increase customer satisfac-
tion, leading to repeat purchases and continued loyalty. Customers who are satisfied with their
experience are more likely to make future purchases with the company. Therefore, it is important
for companies to prioritize the delivery of high-quality logistics services to ensure customer sa-
tisfaction and loyalty.
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Abstract: Transshipment is the process of transferring goods from one mode of transportation to
another or from one vessel to another during their journey within the global supply chain by
facilitating the movement of goods across various geographical regions.

The topic explores the significance of transshipment in global supply chain, where transshipment
take place, and the authors of transshipment. By strategically redistributing cargo and mitigating
disruptions, transshipment hubs serve as critical nodes in the global logistics network, enabling
faster delivery times and improved inventory management. Through a personal statement and
with a global car exporter this presentation shows the advantages of transshipment on global
supply chain management practices and highlights emerging trends shaping its future role in
global trade dynamics.

Kulcsszavak: car export industry, shipping process, flexibility

1 Introduction

Today, global and extended markets around the world must process and manage products of
different types, which reduces processing time, reduces volumes and reduces delivery times to
customers. As the world becomes increasingly interconnected, fueled by globalization and
advances in transportation technology, the significance of transshipment in optimizing supply
chain operations has grown exponentially. Multiple managers often need to find effective answers
to one of the following very critical questions:

1. in which factory and country is most profitable to manufacture and/or store a specific
mix of products?

2. what is the most appropriate level of safety stock for each item in a company's product
line?

3. which modes of transportation best meet the needs of customers who can be located
around the world?

This paper delves into the various dimensions of transshipment within the context of the global
supply chain, exploring its impact on trade dynamics, logistics management, and economic
development. Through a comprehensive analysis of case study, this paper aims to provide
valuable insights into the evolving landscape of transshipment and its implications for businesses,
stakeholders, and policymakers alike.
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2 Definition and generalities

According to the book of Supply chain edited by Verdan Kordic transshipment is the process of
transferring goods or cargo from one transportation vehicle or vessel to another during the course
of a journey. This typically occurs when goods are moved from one mode of transportation, such
as a ship or truck, to another, like another ship, train, or plane, to reach their final destination.

We have two types of transshipment:

Silent transshipment: The container gets moved onto another vessel at the hub port without
being unpacked. The new vessel then transports the container to its final destination.

Active transshipment: The container is unloaded, and the cargo is loaded onto multiple
transshipment vessels assigned to various final destinations.

Transshipment can take place at various points along a logistics route, including ports, airports,
and railway terminals. It's commonly used to optimize shipping routes, consolidate cargo, and
facilitate the movement of goods between different transportation networks.

Transshipment activities are typically carried out by various stakeholders involved in the
logistics and transportation industry like: Shipping lines, Ports authorities, Freight forwarders,
Terminals operators, Customs authorities.

3 Benefits of Transshipments

Lowered Costs

Businesses can make use of transshipments to strategize the cheapest routes for their
shipments. These routes may be lower in demand or incur lower customs duties.

Some transshipments are done as part of freight consolidation, which is a more efficient way
for carriers to transport goods on behalf of consignors. This increased efficiency results in more
favorable transport costs for businesses.

Greater Flexibility

Transshipments allow consignors to take advantage of changing market conditions to find the
most efficient routes for their goods. This may also be achieved by planning routes that switch
between land, air and sea freight.

It also offers greater flexibility to get around delays during times of conflict or natural disaster.

Greater Accessibility
Transshipments help consignors overcome size and route restrictions, granting them greater
access for the shipment of goods to ports worldwide.

e Smaller ports

Transshipment grants access to ports that are unable to accommodate larger vessels. Cargo
can be moved from a big vessel to a smaller one to suit the size limitations of the destination’s
port.

e Less popular locations

Not all vessels may service less popular destinations around the world. If there are no direct
shipment routes from the consignor’s location, transshipment becomes a vital option to complete
the shipment.
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4 Disadvantages of transshipment

4.1 Time-inefficient

Transshipments are likely to take more time to complete than direct shipments due to the
additional steps of loading and unloading. Delays may also arise as carriers wait for consolidated
shipments to fill up or due to weather and rerouting issues.

4.2 Risk of Damage

As cargo undergoes more handling during the transferring process, there is a greater risk of items
being damaged or lost.

5 The role of transshipment in global supply chain

Transshipment plays a pivotal role in optimizing global supply chains by enhancing efficiency,
reducing costs, improving flexibility, and mitigating risks, thereby contributing to the
competitiveness and resilience of businesses operating in today's interconnected world economy.

Transshipment provides flexibility in responding to dynamic market demands and disruptions.
For instance, if a port experiences congestion or a transportation route is disrupted, goods can be
rerouted through alternative transshipment hubs to minimize delays and ensure continuity of

supply.

6 Case study (SBT Japan)

6.1 SBT Japan Field of work

SBT Japan, headquartered in Yokohama, is a major player in the global used car export industry.
The company specializes in exporting pre-owned vehicles from Japan, South Korea, and other
countries to over 120 nations. Their primary markets include developing regions in Asia, Africa,
and the Caribbean, which collectively account for the majority of their exports.

SBT Japan operates a comprehensive online platform where customers can browse a vast
inventory of vehicles sourced from Japanese auctions and local dealers. The company ensures
high-quality standards by performing thorough inspections on all vehicles before shipment. Their
operations are supported by a network of 33 overseas offices and a dedicated workforce of around
1,500 employees

SBT Japan is expanding its services to include customer-to-customer (C2C) transactions
through its KAITORE platform, aiming to facilitate direct sales between buyers and sellers
globally. The company also leverages advanced technologies and partnerships to continuously
improve its services and meet the diverse needs of its international clientele.

6.2 SBT Japan mission

SBT Japan has given itself the mission of selling used vehicles throughout the world with a
maximum delivery time of 45 days to the port of destination.

To make the task possible, SBT Japan works in close collaboration with The Keihin CO, LTD
which is responsible for organizing the transport of SBT Japan vehicles while respecting the
maximum 45 days of delivery anywhere in the world.
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The company subcontracting SBT Japan on transport is then responsible for organizing
transshipment and multimodal transport with the objective of just-in-time delivery and reducing
costs.

6.3 SBT car purchasing and delivery process

The process of purchasing and delivering a car from SBT Japan involves several detailed steps
designed to ensure a smooth transaction and high customer satisfaction. Here's a breakdown of
the process:

e Searching and Selecting a Vehicle

Search Inventory.

Customers can search for vehicles on SBT Japan’s website, which lists cars from various global
locations including Japan, South Korea, Singapore, and the UAE.

Inspection Reports.

Detailed inspection reports and grading systems help customers assess the condition of
vehicles before purchase.

e Making a Purchase

Inquiry and Consultation.

Potential buyers can inquire about specific vehicles and consult with SBT Japan’s customer
service representatives to get more information and assistance.

Payment.

Once a decision is made, the customer proceeds with the payment. SBT Japan offers various
payment methods including bank transfers and other secure options.

e Vehicle Inspection and Shipping

Final Inspection.

SBT Japan performs thorough inspections of the vehicle after the purchase to ensure it matches
the condition described in the listings.

Shipping Arrangements.

The vehicle is then prepared for shipment. SBT Japan handles all logistics, ensuring the car is
shipped to the customer's designated port efficiently and promptly.

e Delivery and Post-Purchase Support

Tracking and Communication.

Customers can track their shipment and stay in touch with SBT Japan’s customer service for
updates and any necessary assistance during the shipping process.

Receipt of Vehicle.

Upon arrival at the destination port, customers receive their vehicles. SBT Japan provides
guidance on customs clearance and any additional steps required to finalize the import process.

6.4 SBT Japan Shipping process

SBT Japan arranges the shipment of the vehicle. They use both Roll-on/Roll-off (RORO) and
container shipping methods. The choice of method depends on the destination and customer
preference. RORO is generally used for large volume shipments, while container shipping is used
for added protection and for destinations where RORO services are not available.

6.5 SBT Japan transshipment and handling

In some cases, transshipment is necessary if there is no direct shipping route to the destination.
During transshipment, the vehicle is transferred from one vessel to another at an intermediate
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port. SBT Japan ensures that this process is handled smoothly to avoid any delays or damage to
the vehicle.

Once the vehicle reaches the destination port, the customer or their appointed clearing agent
handles the customs clearance process. The bill of lading and other documents provided by SBT
Japan are essential for this step. After clearing customs, the vehicle can be delivered to the
customer.

6.5.1 Practical Example

SBT Japan shipment of a car from Kobe, Japan, to Burundi with Dar es Salaam Tanzania port as
final port of destination. There might not be a direct shipping route available. In this case, the
cargo could first be shipped to a major hub like South Korea, Singapore, India (transshipment
ports) and then transferred to another vessel bound for Dar es Salaam. The transshipment B/L
would detail this journey, including the transfer point and the vessels involved. By using this
transshipment SBT japan aim to reduce delivery time, cost and satisfy its customer by
accomplishing its mission of 45 days delivery.
The tables below help us understand how SBT japan earns from transshipment:

Table 1 Travel days’ calculation table with transshipment

Vessels destination nautical knots days& | STOPOVER | DEPARTING
(Hubs& Ports) | miles (Speed) | hours DATE
(Distance)
Dream port Kobe - 733 20 1,5 4 stop-over | DEC, 1st
diamond Pyongtaek 574 20 1.2 2021
Pyongtaek - 2691 20 5.6 2 days each
Asian Shanghai 1891 20 3.9 stop-over
Dynasty Shanghai - 3091 20 5,4
Singapore 223 20 0.5
Morning Singapore -
Crown Chennai
Chennai -
Mombasa
Mombasa -
Dar es salaam
9203 181 |8 Estimated
arrival date
Dec, 26st
2021

The total estimated number of days is equal to 26.1 days stopover and days of trip.
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Table 2 Travel day’s calculation with one vessel

Vessel Destination nautical | knots | days& | STOPOVER | DEPARTING
miles hours DATE
Andromeda | port Kobe - | 808 20 1,7 6 stop-over DEC, 3st 2021
Spirit Shanghai 2691 20 5.6
Shanghai - 1891 20 3.9 2 days each

Singapore 1206 20 2.5 stop-over
Singapore - 1589 20 3.3
Chennai 2963 20 6.2
Chennai - 223 20 0.5
Mumbai
Mumbai- El
Manamah

El Manamah
- Mombasa
Mombasa -
Dar es
salaam

11371 23.7 12 Estimated arrival
date Jan,7st 2022

The total estimated number of days is equal to 35.7days stopover and days of trip.

The use of transshipment in this transport has a difference of 9 days 6 hours compared to the
use of a single vessel from Japan. Which gives the SBT Company a gain in credibility for its
customers, reduction in costs linked to parking in ports and saving time.

7 Conclusion

Transshipment plays an essential role in the global supply chain by providing flexibility and
efficiency in the movement of goods. SBT Japan's effective use of transshipment in its vehicle
export process demonstrates how this method can help businesses overcome logistical
challenges, optimize costs, and ensure timely delivery of products to international markets. This
approach not only enhances operational efficiency but also strengthens customer satisfaction by
maintaining high standards of quality and support throughout the shipping process.
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Osszefoglalas: A kutatas célja a projekt beszerzési osztalyon eléfordulé problémak feltarasa és
megoldasi javaslatok kidolgozasa. A tanulmany harom fékuszcsoportos interji alapjan késziilt,
amelyek a projekt beszerzési folyamatokat vizsgaltdk az Uj alkatrészek fejlesztésétdl a
szériagyartasba valé bevezetésig. A f6bb eredmények kimutattdk, hogy a vizsgalt csoportok
szerint a megrendelés kiadasi folyamat tdl hosszu és bonyolult, az osztalyok kozotti folyamatok
és a felel6sségi korok atlathatésaga nem kellGen jé és hianyos, valamint a projektek végén a
tanulsagok levonasa nem torténik meg megfeleléen. A kutatds soran halszalka diagram, valamint
az ott kivalasztott f6 indokbo6l szarmaztatott 5 miért médszer segitségével keriiltek azonositasra
a gyokérokok, majd a problémafakboél konvertalt célfak mutatjak a potencialis megoldasokat, az
idealis allapotot. A tanulmany végén a javaslatok kozé tartozik egy standardizalt, interaktiv és

részletesebb betanulasi terv készitése, a megrendelés kiadasanak egyszer(sitése, illetve a
megfeleld tapasztalat-feldolgozas, valamint annak a vezetdi feliigyelete.

Kulcsszavak: hatékonysdgndvelés, projekt beszerzés, projekt menedzsment

1. Az altalanos beszerzés és a projekt beszerzés 6sszehasonlitasa

A beszerzés lényege, hogy a cég a miikodéséhez sziikséges kiilonb6zé termékeket vagy
szolgaltatasokat kiils6 forrasokbdl, mas vallalatoktdl biztositja (Oriana Endless Innovation, 2023),
els6 sorban iizleti célbdl (Young, 2023). A projekt beszerzésnél altalanosan féként a direkt
beszerzés a jellemz6, azaz a gyartashoz sziikséges, a végs6 termékbe beépiil6 komponensek
rendelése torténik (Dokania, 2022). Cél és iddtartam tekintetében az altalanos beszerzés
altalaban a vallalatok mindennapi tevékenységéhez, miikodéséhez, gyartashoz sziikséges
er6forrasok beszerzését jelenti (Overvest, 2024). Leggyakrabban hatarozatlan ideig rendelik az
érintett termékeket vagy szolgaltatasokat. Ezzel szemben a projekt beszerzés alatt a projekt
specialis céljait kielégitd, és az elére meghatarozott id6tartama alatt zajlé termék/szolgaltatas
beszerzést értjiik (Wrike.com, 2024). El6fordulhat, hogy minddssze néhany honapig vagy par évig
van sziikség csak adott alkatrészek beszerzésére. Emellett kiilonbségként emlitheté meg az is,
hogy az altalanos beszerzés altalaban ismétl6dé folyamatokbdl all, hiszen egy, példaul mar
szériagyartasban 1év6é termék esetén mindig ugyanazokat az alapanyagokat, termékeket
szerezzik be, dm a projektbeszerzés soran nem alland6an ugyanazokra az inputokra van sziikség,
sokszor egyedi vagy specifikus kovetelményeknek megfelel6 terméket vagy szolgaltatast kell
rendelni, tesztelni tobb terméket és kivalasztani végiil a legmegfelelébbet stb. Szintén
kiilonbségként irhatd fel, hogy az altaldnos beszerzést normal esetben az operativ beszerzési
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szinten végzik, mig a projekt beszerzést projekt beszerzési menedzserek, mas néven projekt
beszerz6k irdnyitjdk, a projekt menedzserrel és a projekt csapattal valé egyiittmiikodés és
egyeztetések alapjan. Az Aaltaldnos beszerzés esetében statikussaggal, kiszamithat6saggal
szembesiilhetiink, mig egy projekt beszerzés soran el6fordulhat, hogy valamire nagyobb igény
van, valamire kisebb, gyakoribbak a valtozasok, igy ezekhez is alkalmazkodnia kell a beszerzének,
nagyobb rugalmassagot igényel a folyamat (Jackson, 2023).

2. Kutatasi metoddus, vizsgalt kérdéskorok

3 projekt beszerzési csoportbdl kivalasztott, 5-5 emberbdl all6 fokuszcsoporttal tortént a kutatas,
majd a menedzsment segitségével kertilt kivalasztasra a harom legfontosabb problémas teriilet.
Az alabbi kutatasi kérdések mentén folyt a vizsgalat:

e Milyen problémadk fordulnak el6 a leggyakrabban egy dj komponens bevezetésében a
beszerzési folyamat soran? Vannak-e rendszeresen el6fordulé problémak?
e Milyen az egyiittmiikodés a projektcsapattal, a beszallitokkal, milyen nehézségek
fordulnak ott el§?
e Mi(k) az(ok) a faktor(ok), ami(k) miatt cstszik legtdbbszor a projekt idéterve?
e Milyen technoldgiai, rendszerbeli, dokumenticiés problémak vannak, amelyek
nehezitik a beszerzési folyamatot?
e Milyen 1épésekkel lehetne javitani egy Uj alkatrész bevezetésének a folyamatat?
Elhangzott tobb kihivas is, azonban a munkatarsak altal leggyakrabban emlités és a vezet&i
kivalasztas soran egyértelmiien az alabbiak bizonyultak a legkritikusabb problémaknak:

1. a megrendelési folyamat hosszu és bonyolult
2. az osztalyok nem ismerik egymas folyamatait és felel§sségi koreit
3. a Lessons Learned-6k hidnyoznak, a tanulsagok levonasa nem megfeleld

3. A kutatasi eredmények

3.1. A megrendelés kiadasi folyamat hosszi és bonyolult

Sok potencialis okot lehetett talalni arra, hogy a megrendelés kiadasanak a folyamata miért olyan
hosszu és bonyolult, mint ahogy azt a projekt beszerz6k a munkajuk soran tapasztaljak. Ezek az
okok az 1. 4bran lathatdak.

Informacio Technolégia Folyamat
Pontatlansag a Teljes Nem eqgységes
megrendelési automatizalas folyamatok
kérelemben hianya TGl soR
Kilonbdzd munkatarson
anyossaq az S > TSRSy
Hianyossag az SAP platformok eg Atmend
o ook haszn ( adminisztracio
VorkOn, SAP A
megrendelési
A kollégaknak folysiat
mas féiadat E} Figyelmetlenseg hosszu és
bonyolult

fokusz, nem a

PO készités

Masik PO keszitése

fontosabb

Motivacio, prioritas

hibazasi Tulterheltség
lehetbseghez
Kommunikacio
Idoeltolodas
hianya
Kornyezet Emberek

1. dbra. A megrendelési folyamat hosszi és bonyolult - Ishikawa diagram
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A problémat meg lehet kozeliteni az informdacié szempontjabol, miszerint a megrendelési
kérelmek pontatlanul keriilnek Kkitdltésre, illetve a vallalatiranyitasi rendszerben nem mindig
vannak idében beimplementalva az 4j alkatrész adatai, és ezek viszik az idét. Szempontként jott
fel az is, hogy a PR (Purchase Request = megrendelési kérelem) és PO (Purchase Order =
megrendelés) készit6 kollégdknak mas feladatai is vannak, vagy mas PO kiadasat fontosabbnak
itélik meg, ezért nem az adott projekt beszerzé megrendelési kérelmét veszik elére. Technoldgiai
nézépontbdl kifogasolhatd, hogy nem teljesen automata a rendszer, illetve tobb platformot is
igénybe kell venni ahhoz, hogy egy megrendelést ki lehessen kiildeni. A koérnyezet is
befolyasolhatja a megrendelés kiadasi folyamatot, ugyanis a PO készités helyén tobb 6ra
idGeltol6das van a gyarakhoz képest. Emellett a stresszes munkakdrnyezet is hozzajarul, hogy
megcsusszanak a folyamatok, mert akar a megrendelést kérelmez6, akar a PR-t vagy a PO-t készitd
kollégak a tobbi teenddjlik okozta stressztdl hibat véthetnek ebben a folyamatban. Ugyanakkor az
emberi tényez6t is figyelembe véve a figyelmetlenség, a tilterheltség vagy a félrement/hianyzé
kommunikacié is negativan hat a PO kikiildési folyamat gyorsasagara. Végiil, a folyamat
szempontjabdl, miszerint nem egységesek a kiilonb6z6 gyarakhoz tartozd, illetve projekt
beszerzési osztalyokon taldlhatdé megrendelési formulak, ezek is zavart kelthetnek, azonban a
legredlisabb oka a csuszasoknak az lehet, hogy tul sok munkatarson folynak 4t a megrendelési
folyamatok, igy ez akadalyozza a gyorsasagot.
A 2. 4bran azt latjuk, miért megy at olyan sok ember kezén a megrendelés kiadasi folyamat.

Probléma: Tul sok munkatars kezén megy végig az adminisztracid

Miért megy végig sok Mert ez az eléiras és a szokasos gyakorlat.
munkatars kezén az

adminisztraci6?

Miért igy van eldirva a Mert a tébb szem tébbet l&t elv alapjén jobban észre
T —— lehet venni a hibdkat, és a biztonsagra térekszik a cég
azaltal, hogy tébb emberen vezeti keresztiil a folyamatot.

Miért vezeti at tobb emberen Mert a kéltségvetési és beszallltéi gyartasi folyamatokat
a folyamatot a cég a akarja a cég biztositani a tévedések minimalizalasaval és az
biztonsagra torekvés céljavalz ¢ egyéni felel6sség megosztasa mellett.

Miért akarjadk minimalizélni a
tévedési lehet&ségeket és
megosztani a felelGsségeket?

Azért, hogy ne kerlljén olyan rendelés elkildésre,
amelyre nincs szlikség.

Miért baj, ha olyan rendelés Mert egyrészt idében és pénzben is felesleges kapacitdsokat
keriil elkiildésre, amire venne igénybe a rendelés kielégitése vallalati s beszallitoi

a slez o oldalrél is, valamint a cég jé hirmevét és szavahihetdségét is
e sz"'IkseQ' csorbitana.

2. abra. Tul sok munkatdrs kezén megy végig az adminisztrdcié — 5 miért

A lehet6 legmagasabb foku biztonsagra térekvés a mozgatorugdja a sokfelé tagolt megrendelési
folyamatnak. Azért kell tobb emberen is atmennie egy megrendelésnek, hogy biztosan minden
adat megfelel6en szerepeljen, igy a projekt beszerzon kiviil tobb személy is le tudja ellendrizni,
valoban sziikséges-e az adott PO. A gyokérok, hogy véletleniil se tudjon senki megrendelni akar
tobb tizezer euros tételeket, hiszen egy szamjegy félreiitése is maris 6riasi hibat jelent, akar az
arban, akar a mennyiségben, akar a pénznemben van tévesztés.

A 3. adbra szemlélteti a kiindulasi alapproblémat - miszerint a megrendelési folyamat
hossztiinak és bonyolultnak bizonyul -, az 6sszes megtalalt okot és azok alokait, és a hatasokat.
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3. dbra. A megrendelési folyamat hosszti és bonyolult - problémafa

A megrendelési folyamat hossztisaganak és bonyolultsiganak miértjére hat 6sszetevé okot
sikeriilt meghatarozni. Mivel mindossze egy projekt beszerzési asszisztens felel az Osszes
megrendelési igény elkészitéséért, kevesebb kapacitas all rendelkezésre erre a feladatra; ha nem
dolgozik az asszisztens, a helyettesitése is nehezebben megoldhat6 teljes mas munkakér ellatasa
mellett, illetve kevésbé atlathaté is, hol tart a folyamat, tovabb kiildte-e mar, hogy PO legyen
beldle, a PO-n dolgoznak-e mar stb. Ehhez kapcsolddik egy masik ok, hogy az azsiai kontinensen
van a végsé megrendelés kiadas kdzpontja, igy, ha egy kolléga Eurépaban délutan 3 6rakor indit
el egy stlirgés megrendelési kérelmet, az asszisztens még aznap tud vele foglalkozni, azonban az
id6eltol6das miatt Azsidban mar a munkaidé véget ért, igy biztos, hogy leghamarabb masnapra
csuszik, hogy tovabb vigyék a megrendelési folyamatot. Ehhez szintén kapcsolddé ok, hogy a
rendszer félautomata, nem kap egy értesitést az a kolléga, akinek a kovetkezd 1épést kell
végrehajtania a megrendelési proceduraban, de efelett konnyen elsiklanak, és a projekt
beszerz6knek emlékeztetni és kérdezgetni kell a folyamat résztvevdit, hol jarnak, mikor lesz
készen a PO. Mivel a kiilonb6z6 gyartasi helyszineken és a beszerzési csoportokban més és mas
formula van arra, hogy megrendelést kiildjenek ki, a standardizacié egyértelmii hidnyat lehet
észre venni. Emellett a beszerzési csoportokban problematikus a megrendelési dokumentumok
tulbonyolitottsdga, ami miatt sokszor rosszul kertil kitoltésre a fajl, igy azt folyton modositani kell,
amig minden tokéletesen nem szerepel. Mivel a cég extra biztonsagra torekszik a megrendelés
kiadas folyamatdban is, ezért sok emberen megy at a folyamat, azonban ez nehezit6 tényezé.
Mindezen problémak sokasdga hozzajarul ahhoz, hogy a megrendelés feladds is megcsuszik
id6ben, és adott esetben igy a megrendelt 4j alkatrészek is késve érkezhetnek meg. Emiatt pedig
az azokon végzendd tesztek és a hozzajuk kapcsolédd jovahagyasok is elcsiszhatnak, tehat
Osszességében az idSterv tartasa veszélybe keriil és itt is id6beli csuiszas kovetkezhet be.

A 4. dbran Keriilt dbrazolasra az el6z6 problémafabdl szarmaztatott célfa, avagy, hogy az
el6z6leg megallapitott problémaknak mik lennének az idedlis allapotai. Kdzépen van az elérni
kivant cél, alatta, amik ehhez hozzajarulnak, és feliil, amilyen hatasokat kivalt, ha a cél teljestil.

58



Sustainability and efficiency in logistics

A projekt idétervét
tartani lehet

r §

—

A megrendelés
id6ben kimegy

A ! A

A megrendelési
folyamat révidebb
és egyszeriibb

4

A tesztek,
jovdhagyasok
iddében meg tudnak
torténni

Az 0] alkatrész
iddben megérkezik

Tébb kapacitds, jobb
atldthatdsag és nyomon
kivethetdség

Azonos iddzonadban
tud zajlani a
folyamat

Mem kell emlékeztetnia
kollégakat, hogy kildjék
ki a PR-t, PO-t

Nerm kell akér tébb
alkalommal is
modesitani

Standardizcio
létrejotte

Kevesebb emberen
megy &t a folyamat,
de van ellendrzés

5 ' ¥ ' 5

A PO kiadast minden Egvseges'megrerlde'len A projekt beszerzfk Biztonsagra valo
ey g formuldk a gyartasi elsbre ol tditik ki a = .
lokacié maga tudja e 28 ewrev tarekves
. N lokacickon, beszerzési megrendelési kérelem ) L
vegezni T racionalizdldsa

Mindenki maga felel
a sajat
megrendeléséért

A rendszer teljes
automatizalasa
csoportokban

Egyértelm, kinnyen
értelmezhetd
megrendelési

dokumentumok,
folyamatok

4. dbra. A megrendelési folyamat révidebb és egyszertibb - célfa

A megrendelési folyamatot lehetne optimalizalni, ha mindenki a sajat megrendeléseiért felelne,
tehat 6 tudna végig vinni a PR, PO krealasi folyamatot. Ez tobb kapacitast és id6t szabaditana fel,
mert gyorsabb lenne a procedudra, jobban atlathat6 és nyomon kovethet6 lenne a projekt
beszerzének is a statusz. Emellé idedlis lenne, ha a megrendelés kiadasat igy minden lokacion el
lehetne végezni sajat maguknak, és nem kellene bevonni az azsiai kollégakat, igy a tobb 6ras
id6zo6na kiilonbségek nem jelentenének gondot. Ha a rendszeren automatikusan végig mennének
a megrendelés kiilonb6z6 1épcs6fokai, idedlis esetben egy ember keze alatt, akkor nem lenne
szlikség arra, hogy folyton emlékeztetni és kérdezni kelljen a tobbi involvalt munkatarsat, hogy
allnak. Az is meggyorsitand a megrendelési folyamatot, ha egységesitenék mind a projekt
beszerz6k korében haszndlatos, mind a gyartasi lokacidokra vonatkozé formulakat, igy egy
standard létrejonne és ehhez kellene tartania mindenkinek magat. Ebbdl kovetkezik is, hogy
egyértelmiiek és konnyebben értelmezhetéek lennének a dokumentumok (és adott esetben
egymastol is segitséget tudnanak kérni a kollégak), és elsére sikertilne jol kitolteni ezeket, ezért
nem kellene t6bbszor is Gjra nekifutni. Ha megoldhat6 lenne, hogy minden projekt beszerz6
maganak intézze a megrendelést, ezeket a fajlokat visszaellenérizhet6ség céljabol lenne érdemes
csatolni a megrendeléshez. Mivel a biztonsagra torekvés elengedhetetlen, azon nem is kell
valtoztatni nagyon, de racionalizalhaté lenne. Kevesebb emberen kellene, hogy atmenjen a
folyamat azaltal, hogy a beszerzdék csoportja maganak végzi a megrendelés kiadast, de a végén
kellene egy jovahagyo, aki a csatolt dokumentumot atnézi és 6sszeveti a PO-ban leirtakkal, miel6tt
az kikiildésre keriil. Ezen 1épésekkel a megrendelés id6ben kikiildése, és az 0j alkatrészek id6ben
beérkezése biztosithat6 lenne, igy az alkatrész tesztjei és jovahagyasai sem csisznanak el id6ben,
szoval a projekt litemterve tarthato lenne.

3.2. Az osztalyok nem ismerik egymas folyamatait és felelosségi koreit

Az, hogy az osztalyok nem ismerik egymas folyamatait és felelsségi koreit, tobb tényezdének is
felr6hatd. Az 5. dbra ezt mutatja be.
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5. dbra. Az osztdlyok nem ismerik egymds folyamatait és felel6sségi kéreit — Ishikawa diagram

Gyakran hidnyos az informaciéaramlas az osztalyok kozott, vagy pedig pont, hogy tul sok
informacié érkezik, és ezek nem feltétleniil érthet6ek a tarsosztily szamara. A szervezeti
struktira kissé merev és nem belathat6 egyik részlegrél a masikra. Anyag szempontjabol nézve
ugyan van egy kozponti dokumentum, amely a részlegek adott projektlépéshez kot6dé munkajat
ismerteti, de ez nem egyértelmii és mindenki mashogy értelmezi, melyik tarsosztaly mivel
foglalkozik. Emellett egymas rendszereire sem latnak ra, nincs hozzaférésiik a masiknak a
platformjaihoz. Az emberek kozotti hidnyos kommunikacid, és hogy nem tudjak, kihez is kellene
fordulni az adott kérdésben, valamint a motivacidnak a hidnya, hogy meg akarjak ismerni a tobbi
osztadly munkait, mind-mind hatraltaté faktorok. A legf6bb indoknak a nem transzparens
folyamatok ténye bizonyult, ami miatt nem latjak at a kollégak, ki miért felel6s pontosan.

A 6. dbra segit belelatni, milyen gyokérokra vezethetd vissza, hogy a munkafolyamatok a cégen
beliil nem kell6en transzparensek a kollégak szamara.

Probléma: Nem transzparensek a munkafolyamatok

Miért nem transzparensek a 9 Mert nem képezi az oktatéas részét a véllalat egészére
munkafolyamatok? vonatkoz6 folyamatok az egyént fokuszba helyezé és a

rendszer egészében elhelyezd bemutatésa.

Miért nem képezik az oktatis Mert a véllalati miksdés optimalizalas nem
részét a vallalat egészére megfeleld mértékben van jelen a villalat életében
vonatkozé folyamatok? ezen a tertleten.

Miért nincs optimalizalva a Mert nem eszkalaljak a problémat kell6képpen
véllalati miikédés ezen a azok, akiket érint.
teriileten?

Miért nem eszkaliljdk Mert egyszer(ibb nem tenni, kiilénben idét kellene
kellsképpen a problémat szakitani a folyamatok véllalati szint megismerésére és
az érintettek? megismertetésére.

Miért nehéz id6t szakitani a

A Mert kérlilményes és id6igényes lenne megoldani.
megismerésre és a

megismertetésre?

6. dbra. Nem transzparensek a munkafolyamatok - 5 miért
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A kérdések visszafejtésével egyértelmiivé valt, hogy idégazdalkodasra és kényelmi okokra
vezethetd vissza, hogy a folyamatok nem egészen atldthatéak a munkatdrsak szamara. Bele
lehetne foglalni az Gj belépS8k - igy a projekt beszerz6k, és a mas munkakorben, de azonos
projekten dolgozo kollégdk - betanulasaba a tarsosztalyoknak a megismerését, azonban ahhoz
erre id6t kellene allokalni, az pedig a mindennapi feladatvégzés menetébe szdélna bele, hiszen
valamibdl el kellene venni azt az id6t. Valamint, ki kellene talalni ra egy keretrendszert, hogyan is
zajlana a mas osztalyok megismerési folyamata, és ez is id6t vesz igénybe. A projekten dolgozo
beszerz6k pedig nem jelzik a felettiik levd szinteknek, hogy nem értik, mivel foglalkozik a masik
osztaly, inkabb a sajat aktualis feladataikra koncentralnak.

A 7. dbra mutatja a kiindulasi alapproblémat- miszerint az osztalyok nincsenek tisztaban
egymas feladatkoreivel és folyamataival -, az 6sszes megtalalt okot és azok alokait, és a hatasokat.

A projekt iddterve
csiszik

F 3

Magyobb
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4
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A4 minden asztaly Betanulisi tarvba nem
Informacidk S—— o = Addsd
. A Nem jol atlathatd fpcolddasit keriil bele mas
hianyossaga, projektlépésngl

i i ' P szzlegek fol tainak
hierarchia, struktura i e e reszlegsk folyamatainal

: = 2 megismeress
egyertelmil =2

4 4 —A—

Sok részlegre,
alrészlegre felosztott
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részlegek kozaott
nem hatékonyak
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- Megszokas kiverése |ddigényes szervezés
dokumentacio

5 $

Motivacio hianya a
folyamat Id@hiany
dtszervezésére

7. dbra. Az osztdlyok nem ismerik egymds folyamatait és felelGsségi koreit — problémafa

Az, hogy az osztalyok nem ismerik egymas folyamatait és felel6sségi koreit, tobb tényezdének is
koszonhetd. Négy alapvet6 okot lehetett taldlni a kiindulé problémara, és ezeknek is van legalabb
egy oka. Egyrészt a kommunikaciés csatorndk nem tdl hatékonyak a részlegek kozt, igy hidnyos
vagy nem jol érthet6 informaciok miatt nem tudjak kell6éen megismerni, mivel is foglalkozik a
masik tarsosztaly. A szervezeti struktira nagyon sok részre tagolt, és ez nem atlathato a kollégak
szamdra. Mindenki a sajat részét latja csak, viszont a folyamatok egymassal kapcsolatban allnak
és hatnak egymdasra. Nem kell6en alapos a dokumentacio, ugyanis hidba 1étezik olyan f3jl, ami
szemléltetni hivatott egy-egy projekt 1épcs6foknal az osztilyok tevékenységeit, ez nem
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egyértelml és kiilonbozéféleképpen értelmezhetd a projektbeszerzék és mas tarsosztalyok
szamara is. Emellett az emberi tényez6 is sokat nyom a latban, hiszen hianyzik a motivacié arra,
hogy a folyamaton mdédositsanak és atlathat6bba tegyék, inkabb a megszokas kovetése van jelen,
valamint az id6hiany is kozrejatszik, mert az atszervezés tobb idét venne igénye. Ezek miatt
inkdbb nem keriil bele a betanulasi tervbe, hogy mas tarsosztidlyok munkajat alaposabban
megismerje a munkatars. Ezekre épiilé kovetkezmény, hogy sok id6t olel fel, mig teljesen utana
lehet jarni egy-egy informacionak, felel6sséget vallalé kolléganak, igy a projekt feladatok is addig
csusznak, amig nincs meg a szilikséges adat. Ezen feliil gyakran az emberek nem értesiilnek olyan
informaciékrél, amely szamukra fontos lenne, viszont irrelevans informaciok elérik Oket.
Félreértések keletkeznek és nagyobb hibazasi lehet6ség alakul ki. Ez, és a projekt feladatok
csuszasa egyarant az id6terv csiszasahoz jarulnak hozza.

A célfa a 8. dbran tartalmazza, mi lenne az optimalis helyzete az el6z6 pontban problémaként
feltiintetetteknek. Kézépen a cél van, alatta az ahhoz kell6 1épések, feliil a cél pozitiv hatasai.

A projekt idStervét

tartani lehet
F 3
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8. dbra. Az osztdlyok ismerik egymds folyamatait és felelGsségi kéreit - célfa

A részlegek kozotti kommunikacié javitasa az informaciok jobb érthetéségét és elérhetfségét
eredményezné. Az alapvetd aprolékos, szétszeletelt struktira ugyan kevésbé valtoztathatd, am
atlathatébba tehet6, ha belatast engednek nyerni az osztalyok munkabeli életébe. Az alaposabb

62



Sustainability and efficiency in logistics

dokumentacid altal lehet6vé valna egy olyan attekinthetd és jol értelmezhetd fajl létrehozasa,
amelybdl egyértelmiien kidertil minden alkalmazott szamara, hogyan kapcsol6dik mas osztalyok
munkaja egy adott projekt 1épéshez és jobban 6ssze tudna kotni, amikor 6 adott 1épést tesz, akkor
parhuzamosan mivel foglalkoznak mas osztdlyokon ebben a projekt szakaszban. A
munkatarsaknak pedig kicsit konstruktivabb hozzaallasra lenne sziliksége ahhoz, hogy at akarjak
szervezni a folyamatot és kilépjenek a megszokott kerékvagasbol, valamint alakitsak at kicsit az
idejiiket, hogy ra tudjak szanni a sziikséges id6t arra, hogy a betanulasba beleszervezik a tobbi
osztaly alaposabb megismerését, feladatainak atlatasat. igy a kimenetel is pozitivabb lenne, hiszen
nem kellene annyi informaciénak idéigényesen utanajarni és a felel6s személyt felkutatni, ezért a
feladatokat is id6ben lehetne elkezdeni és végrehajtani. Ezen kivil a fontos informaciok
eljutndnak ahhoz, akihez kell, ellenben a nem relevans informéaciok aramlasat vissza lehetne fogni.
Ezek hozzajarulnanak ahhoz, hogy a félreértések szama csokkenjen, és jobban érthet6ek legyenek
a folyamatlépések és a kot6dd tudnivaldk, igy redukdlva a hibak szamat, ezaltal kevesebbet
kellene javitani is. A kisebb hibalehet6ség és a feladatok id6ben végzése az id6terv betartasat
nagyban elGsegitené.

3.3. A Lessons Learned-6k hianyoznak, a tanulsagok levonasa nem megfeleld

A tanulsagok levonasanak a hidnya t6bb kiindulé okhoz is kothetd, ezt a 9. dbra illusztralja.
Vezetés Dokumentacio Eszkozok, rendszer

Nincs olyan kdzos
platform/rent r,
ahol a tanulsagokat
rogziteni lehetne és

Id Hianyzo O S
Sk elérhetdve,
dokumentéacio a it ib
problemas tenni minden
esetekrol /j0 1\ részieg szamara ALsssons
tapasztalatokrol Learned-5k
hianyoznak, a
_ S— tanulsagok
Megfeleld A tudatossag Motivacio es levonasa nem
moédszerek h anya hianya 2 rioritas hianya megfelelo
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megirasara elényeirdl
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b
reszt
Modszer Tudatossag Emberek

9. dbra. A Lessons Learned-0k hidnyoznak, a tanulsdgok levondsa nem megfelelé - Ishikawa diagram

Torténhet a nemmegfelel6ség dokumentacids hianyossag miatt, mert sokszor a problémas
eseteket vagy a jo tapasztalatokat nem jegyzik le. Eszkoz, illetve rendszer probléma is allhat a
hattérben, mert jelenleg nincsen olyan koézos platform vagy rendszer, ahol minden osztaly
szdmara elérhetdvé és visszakereshet6vé tennék a korabban rogzitett tapasztalatokat. Ugy tiinik,
a kollégakban valamelyest hianyzik a tudatossag is, hogy a Lessons Learned megirasa valdjaban
hasznos lenne szamukra, valamint a mddszerek is sok esetben hianyoznak, hogyan is kell jol
lejegyzetelni egy tapasztalat elemzést. A vezet8ség szempontjabol elmondhatjuk, hogy ritkan kell
a projekt beszerzéknek barmilyen koévetkezménnyel szembesiilnie a tapasztalat-feldolgozas
hidnya miatt, és a menedzsment nem is adja ki konkrétan utasitasba ennek a megirasat (ugyan
szerepel a folyamatok kozott és a projekt zardsandl feltiintetve is ez a 1épés, de nem
nyomatékositjak a kollégdkban a f6nokok, hogy ezt mindenképpen toltsék ki), és ez utébbi az
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egyik f6 oka az alapproblémanak. Emellett a tudés és az id6 hianya, valamint az, hogy esetleg nem
akarjak kellemetlen helyzetbe hozni a projekten veliik egytitt dolgoz6, hibat elkdvetd kollégaikat,
szintén hozzajarulnak, de a masik f6 ok az emberek részér6l a motivacié és a priorizalas hianya.

Ebben az esetben csupan négy miért kérdés feltevése is elégnek bizonyult, hogy eljussunk a
gyokérokhoz, ez a 10. abran lathaté.

Probléma: A projekt beszerzék nem fektetnek elég hangsulyt, prioritast arra, hogy
megfelel6en megirjdk a tapasztalatokat.

Miért nem fektetnek a projekt

e et ’) Mert nincs kell& motivécié és/vagy nyomés a
prioritast arra, hogy megfeleléen  § valtoztatasra.
megirjak a tapasztalatokat?

Mert nem akarnak kimozdulni a komfort zonabdl és
valtoztatni, nem tartjak annyira fontosnak, inkabb mas
feladatokkal foglalkoznak.

Miért nincs kellé motivacié
és/vagy nyomas a ?
valtoztatasra? .

Miért nem akarnak
kimozdulni a komfort ’)
z6nabol és valtoztatni?

Mert ha nem is igazén hatékonyan, de eddig is
mkédtek igy is a projektek.

Miért miikodtek igy is Mert t6bb energiabefektetéssel dolgoznak a
eddig is a projektek? kollégék, sokszor a hibék Gjra és Gjra
elkdvetésével.

10. abra. A projekt beszerzdk nem fektetnek elég hangstilyt, prioritdst arra, hogy megfeleléen megirjdik a
tapasztalatokat - 5 miért

Lehet, hogy észre sem veszi a projekt beszerz6k, de nem hatékony, ahogy dolgoznak. Elkdvetik
Ujra és Ujra ugyanazt a hibat, vagy hasonldt, amit mar egy korabbi projektnél is, de nem
dokumentaljak (jol) a tapasztalatokat. Ugy gondoljak, mivel eddig is m{ikddtek igy is a projektek,
felesleges lenne valtoztatni, csak plusz id6toltés egy alapos Lessons Learned megirasa. Holott, sok
id6t és plusz munkat meg lehetne sporolni azzal, ha dokumentaljak mind a j6, mind a rossz
tapasztalatokat egy projekt végén, és utana vissza tudjak azt nézni egy kovetkezd projekt elején,
a projekt id6tartama alatt, illetve a végén dssze tudjak vetni a tobbivel.

A 11. abran lathaté a kiindulasi alapprobléma - miszerint a Lessons Learned-ok vagy
hidnyoznak, vagy nem megfeleléen irjak meg a projekt beszerzék a tanulsagok levonasat -, az
0sszes megtalalt ok és azok alokai, és a cél hatasai.
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11. dbra. A Lessons Learned-6k hidnyoznak, a tanulsdgok levondsa nem megfelelé - problémafa

A tapasztalat-feldolgozas hidnya, a Lessons Learned nem alapos megirdsa tobb okra is
visszavezethetd. Rendszerbeli hidnyossagnak is koszonhetd, mert jelenleg nem all rendelkezésre
egy olyan platform, ahol minden osztaly tagjai elérhetnék a korabbi tapasztalatokat sajat vagy mas
projektekrol. A személyes, emberi tényezok is tobb okot szolgaltatnak az alapproblémara, ugyanis
a kollégak sokszor nem akarnak konfrontal6dni a projekt tarsaikkal, ha a negativ tapasztalatban
egy adott osztdly, vagy onnan egy vagy tobb ember érintett, igy inkabb a potencialis konfliktust
elkertilve nem keriilnek irasban rogzitésre a tanulsagok. A kényelmesség, hogy a komfort z6nabol
nem akarnak kilépni, a megszokott menetrend kovetéséhez vezet. Kdzre jatszik még az idoé is,
amelybdl tény, hogy nincsen sok egy elfoglalt projekt beszerzdi munkakorben, igy a kollégak
inkdbb mas feladatokra szanjak az idejiiket. Emellett a priorizacié és a motivacié hianya is
felr6haté problémanak, mert nem tartjdk kell6en fontosnak a tanulsag levonas 1épését. Itt egy
részben a vezetdi felel6sségvallalas is hozzatesz az alapprobléma létezéséhez, ugyanis a résziikrol
nincsen megfelel6 nyomas, illetve ellendrzés, hogy a Lessons Learned-ok elkésziilnek-e, és ha
egyaltalan igen, milyen minéségben, a dolgozdk ennek hianyaban pedig maguktoél nem fektetnek
ebbe az egyébként kotelezOnek feltlintetett feladatba energiat. Hianyzik, hogy beszéljenek errol
csoport szinten, osztaly szinten, céges szinten a menedzsment és a projektes beosztottak, hogy a
tapasztalat irds és megosztas milyen jelentds 1épése a projektnek, hogy a munkatarsak érezzék a
sulyat és fontossagat. Ezekre a faktorokra épiilnek a kovetkezmények, tobbek kozott meg kell
emliteni, hogy ha a tanulsagok nem keriilnek rogzitésre, leirasra, akkor kénnyen elfelejtédnek,
legyen sz6 j6 vagy rossz tapasztalatokrol, igy a bevalt gyakorlatokat valdsziniibb, hogy nem is
alkalmazzak a jovGbeli projekteknél. Nagyobb eséllyel vétenek a projektben hibakat, és kovetik el
azokat Ujra és uUjra. EI6bbi és utobbi kovetkezmények oda vezetnek, hogy a folyamatok nem
fejlédnek, hanem megragadnak egy szinten. Emellett feleslegesen plusz id6t vesznek igénye a
feladatok, és tobbletmunkat kell végeznie a projekt beszerzdknek is, ez a kettd pedig igy nem
hatékony, és hozzajarul az id6beli cstiszashoz, ami kdnnyen az id6terv cstiszasadhoz vezet.

A 12. abran feltlintetett célfa azt hivatott vazolni, hogy az el6z6 pontban, amely tényez6k
problémanak mutatkoztak, azoknak mi lenne a kedvez6 alternativaja. A cél van k6zépen, az annak
teljesitéséhez sziikséges 1épések alatta, hatasai pedig felette.
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Az el6z6 pontban emlitett problémakat ez esetben is at lehet formalni pozitiv allitdsokka, hogy
célként hivatkozzunk rajuk, és a hatékonysagot novelni tudjuk veliik. Egy optimalizalt
rendszerben lehet6ség nyilna egy olyan kozos platform megalkotdsara, ahol minden osztaly
szamadra elérhetévé valna a korabbi tapasztalatok megirasa, hogy vissza tudjak keresni barmely
projekt soran. Ha a projekt beszerz6k épit6 jelleggel irnak le a problémasabb tapasztalatokat,
nemigen bontakozna ki konfliktus, de ha mégis, azt asszertiv mdédon kezelni lehetne, hiszen
minden részleg egy célért dolgozik: a projekt sikerességéért. A komfort zéna elhagyasaval egy
olyan Uj folyamatra lehetne atallni, ami valéjaban nem 1ij, mert hivatalosan a projekt utolsé 1épése,
de 4j szokas lenne, ha megirndk megfeleléen. Ehhez sziikséges az id6t is ugy alakitani, hogy a
mindennapi munka soran erre is ra tudjak szanni a sziikséges 6rat, hiszen kifizet6dé lenne. Itt meg
kell emliteni a priorizalas és a pozitiv hozzaallas kérdését, ugyanis az ezeket fel6lel6 magatartast
is a magukéva kellene tenni, hogy hangsulyt tudjanak fektetni a Lessons Learned j6l megirasara
és ezaltal a folyamat javitasara. Ennek tamogatasara a vezet6ktdl is egy segit6 kéz kell. Ha tobb
nyomast gyakorolndnak a beosztottjaikra, és adott id6nként ranéznének, megfelelGen
elkésziiltek-e a tanulsaglevonasok, a projekt beszerzék is ra lennének kényszeriilve, hogy tobb
energiat tegyenek bele az adminisztraciéba. Mindemellett az is hasznos lenne, ha kézdsen, tobb
szinten és tobb résztvevoi korben is beszélgetnének ennek a projektet zard 1épésnek a kulcs
szerepérdl, esetlegesen oktatasba is lehetne foglalni ezt, hogy a munkatarsak érezzék a sulyat a
tanulsagok feldolgozasanak. Ha ezek a célok megvalosulnanak, akkor a hatasok is kedvezoek
lennének. A projektekben korabban el6fordult hibak és jol bevalt gyakorlatok, ,best practice”-ek
is visszakereshet6k lennének, és utdbbiakat lehetne alkalmazni a jovében. Kisebb esély lenne arra,
hogy hibakat kdvetnek el, és még kisebb, hogy 1jbdl és jbdl megtérténjen ugyanaz a ballépés.
Ezek altal a folyamatok fejlédni tudnanak. Raadasul, nem kellene extra munkat végeznie a projekt
beszerzéknek sem, és nem igényelne mindez plusz id6t, ezaltal a munkavégzés hatékonyabba
valna kevesebb id@beli csuszas mellett, igy a projekt id6terve betarthaté lenne.
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4. Javaslatok

Azt, hogy a projekt beszerzok és a projektek révén kapcsolatban allé tarsosztalyok megismerjék
egymas folyamatait és atlathassak, ki miért felel6s, egy frissitett, alapos, standardizalt betanulasi
terv részeként, interaktivabb képzés keretein beliil lehetne elérni, amelynek soran idét tolthetnek
el egymas részlegein a projekt résztvevoi, hogy lathassak a parhuzamosan zajlé folyamatok
hatterét is.

A megrendelés kiadas megoldhat6 lenne kevesebb emberen atfut6é proceduraval is, miként a
projekt beszerz6 elkésziti a megrendelést, ami automatikusan kikiildésre keriil, és csak
meghatarozott értékhatar feletti rendeléseknél kellene a jovahagyas. Ott az asszisztens ellen6rz6
dokumentum segitségével bizonyosodna meg réla, hogy hibatlan a megrendelés. igy biztositva
lenne a tobb 1épcsis ellendrzés és a biztonsag is, ugyanakkor a folyamat atlathatobba valna és az
atfutasi ideje is lecsokkenne.

A tanulsagok feldolgozasanak témakorében pedig a munkavallaléi hozzaallas az egyik kulcs
tényez6, hogy a projekt beszerz6k nyitottak legyenek a valtoztatasokra és az 1j fejlesztések
mindennapi munkaba implementalasara ahhoz, hogy a hatékonysagot maximalizalni lehessen az
Uj alkatrészek projekt beszerzési folyamataban. R4 kell szanniuk az id6t - ami idé6menedzsmentet
és atszervezést is igényel -, hogy megfelel6en adminisztraljak a projektben el6fordult j6 és rossz
tapasztalatokat. Emellett a vezet6i hozzaallas is lényeges, a menedzsment szintjér6l torténd
nyoma3s és ellen6rzés eldsegiti a beosztottak hianytalan munkavégzését.
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Summary: Logistics has rapidly grown in the recent years not only in terms of scope but also of
significance for companies and economies. It has evolved from a concept covering only
transportation and physical distribution to a wide interdisciplinary field of study that is involved
in all activities and functions related to product and information flows such as warehousing and
storage, cargo handling, distribution, terminal operations, customs brokerage, and data
management, among others. As logistics grows, so are the challenges to keep it efficient and
reliable. For this reason, it is essential for companies and countries to encourage innovation and
collaboration to make logistics effective, sustainable, and resilient. To understand the role of
innovation in improving logistics performance, the study examined the relationship between the
Logistics Performance Index (LPI) scores of European Union member states and new innovations
introduced by enterprises in the Transport and Storage sector. Further analysis was also
conducted on the impact of the productivity of innovative enterprises on LPI scores. Using
correlation analysis, the study found that a country’s number of enterprises with innovations (i.e.,
new methods of providing service, new supporting activities for processes, and improved
logistics) and number of enterprises engaged in collaborations are significantly correlated with
its LPI score. Moreover, a linear regression analysis conducted showed that the labor productivity
of innovative enterprises has a significant impact on LPI scores. These results mean that
encouraging innovation and collaboration in firms within the Transport and Storage Sector have
positive effects in improving LPI scores.

Keywords: Logistics Performance Index, European Union, Community Innovation Survey, Gross
Value Added, Government Expenditure, Transport and Storage Sector

1 Introduction

Logistics as a field of discipline has significantly expanded in the recent decades. Between 1950s
to 1990s, logistics was originally viewed to be related only to transportation and physical
distribution of goods. Today, logistics is now an important business function that is involved in
procurement, production, transportation, distribution, and even information management.
Hence, companies are working to ensure that logistics is always efficiently working as it is directly
related to minimizing operational costs and building competitive advantage (Christopher, 2006).

Presently, logistics is a popular topic because of the increased globalization, international
trade, and outsourcing (Ballou, 2007). Also, the world is now characterized by a rapid and ever-
changing customer demand, distribution channels, and products (PROTRANS, 2003). On the other
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hand, logistics is also a common part of discourse because of the severe and frequent global supply
chain disruptions that are happening since the COVID-19 pandemic started.

Thus, companies and governments are both investing extensive resources in implementing
innovations and methods to make efficient and customer-centric logistics solutions.

According to Speranza (2018), the internet and the availability of vast data provide
tremendous opportunities for logistics. These trends have made it possible to use advanced
technologies such as blockchain, big data, robotics, and artificial intelligence in various logistics
functions. Meanwhile, there are also other types of innovations and strategies that help improve
logistics performance such as supporting activities for processes, improved logistics (e.g.
inventory management systems and reverse logistics), e-procurement, and logistics collaboration.

The effectiveness of logistics in domestic and international trade is crucial to a nation's
competitiveness, hence, the logistics industry is widely acknowledged as one of the core pillars
that contributes to economic progress (Wiederer, 2018). To determine a country’s logistics
performance, the most common instrument being used is the World Bank’s Logistics Performance
Index (LPI). It is a benchmarking tool that measures a nation’s logistics efficiency (Arvis et al.,
2018 as cited in Beysenbaev and Dus, 2020). Considering the lack of a global standard method of
measuring logistics performance, the LPI rankings are thus important for policymakers and the
private sector in assessing the challenges and opportunities in their logistics sector.

Currently, there are several existing literatures which compares LPI with technology and
innovation factors. For instance, Anuslu and Firat (2019) conducted a clustering analysis using
the LPI and the Global Innovation Index (GII), Kurniawan et al. (2018) studied the impact of
information technology in logistics performance of Indonesia, Wang, Kang and Valentine (2020)
examined the influence of ICT penetration on national logistics performance, and Gdger,
Ozpeynirci and Semiz (2021) analyzed the impact of logistics strategies on the LPI scores of
Turkey.

With the limitedness of available scientific papers studying the relationship of logistics
performance with innovation components, there is, therefore, an opportunity to contribute to this
topic. This study was conducted to compare the relationship of LPI scores with the innovation
tendencies of innovative enterprises in the transport and storage sector. Moreover, since
innovation is also directly related to increased productivity, the research then compared the
impact of labor productivity of innovative enterprises in the transport and storage sector to a
country's logistics performance.

To supplement the existing research on logistics performance and innovation, this research
aims to answer the following hypotheses by conducting a correlation and regression analyses:

e H1: There is a significant relationship between LPI scores and percentage of innovative
enterprises in the population.

e H2:Thereis asignificant relationship between LPI scores and the number of enterprises
that introduced new innovations (i.e, new methods of providing service, new
supporting activities for processes, and improved logistics).

e H3:Thereis a significant relationship between LPI scores and the number of enterprises
engaged in collaboration.

e H4: There is a significant relationship between LPI scores and the Gross Value Added
(GVA) of innovative enterprises in the Transport and Storage Sector.

e H5: Labor productivity of innovative enterprises has a significant and positive impact to
LPI scores.

The analyses will utilize publicly available data from the World Bank’s LPI report and
Eurostat’s datasets collected from the Community Innovation Survey (CIS). The third section of
this paper talks about these two reports extensively and the proposed analytical methods.
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Summary results and discussion are presented in the fourth section while the fifth section covers
the derived conclusions.

2 Review of Related Literature

2.1 History of Logistics

Logistics has a long history, and it is traditionally a concept commonly associated with
mathematics and military. The origin of the word logistics can be traced back to both Greek and
Latin words logistikos and logisticus, which means “skilled in calculating” (Rider, 1970). Later, the
concept of logistics would be used predominantly in military and would be popularized by a
French military thinker named Antoine-Henri Jomini. In his Summary of the Art of War (1838), he
used the French word logistique to define “the practical art of moving armies.” He referred to this
word as a concept that encompasses a wide range of functions necessary for the movement and
maintenance of military forces, including planning, administration, supply management, bridge
and road construction, and intelligence gathering, among others (Leighton, 1999).

It is not until after more than a century before logistics will become an integral subject in
business and economy. In his personal account of the history of logistics between the 1950s to
2000s, Southern (2011) summarized how the logistics field has evolved in the past half century.
In the 1950s, the word logistics was not yet in the mainstream, instead, transportation was the
common buzzword. In the following decade, the study of transportation grew, and the concept of
physical distribution was developed. The 1970s was a major turning point for logistics as a
discipline. This is when logistics became a popular topic in universities, academic journals, and
textbooks. The next decade was then characterized by transportation deregulation and dwindling
use of the term physical distribution in lieu of the word logistics. In the 1990s, business logistics
became more prominent, and companies realized many opportunities for cost savings through
logistics strategies. However, despite this development, there was still very little coordination and
information flow in areas of logistics such as purchasing and physical distribution (Ballou, 2007).
Finally, at the start of the 21st century, logistics has become integrated into supply chain
management.

2.2 Logistics in the Present

Logistics has now grown tremendously since its inception. It has now become an extensive
interdisciplinary field of study that involves several functions and activities. As defined by
Wiederer (2018), logistics is a comprehensive system of services and activities that facilitates the
movement of goods and trade across and within the borders of countries. Contrary to the past,
logistics is no longer just about transportation and physical distribution. Rather, it now covers all
tasks between the forward and reverse flow of goods and between the point of origin and the
point of consumption, which includes warehousing and storage, cargo handling, order
management, postal and express delivery, and even information management. Logistics is
involved in all modes of transportation, specifically land, sea, air, and pipeline.

With the advent of globalization, the role of logistics is now more important than ever.
Particularly, global production chains require a competitive logistics sector that can move goods
across borders swiftly, reliably, and affordably while coordinating all activities from product
development, production, assembly, and distribution to end customers (Wiederer, 2018).

There are several trends currently being observed in the field of logistics. One is the increase
in the use of multimodal transport. According to Handfield, Straube, Pfohl, Wieland (2013),
multimodal transport chains utilize various modes of transportation such as rail, sea, inland
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waterway, air, and road. On the other hand, intermodal transport chains, particularly in freight
transport, involve the transportation of freight within an intermodal load unit.

Another trend is the growing consideration for green logistics and reverse logistics. Reverse
logistics refers to the logistics procedures involved in the return of products and materials from
their final destination. These procedures include planning, implementation, and control, and are
carried out with the aim of recapturing value or ensuring proper disposal (Handfield, Straube,
Pfohl, Wieland, 2013).

2.3 Future of Logistics

Due to the global supply chain disruptions caused by the COVID-19 pandemic and the armed
conflict between Russia and Ukraine, companies and governments are scrambling to develop their
logistics capabilities to strengthen supply chain resilience. Many experts and logisticians are
predicting that the future of logistics will be characterized by higher levels of collaboration,
customer-centric logistics strategies, increased logistics outsourcing, and more applications of
advanced technologies in logistics functions.

The first future trend is increased logistics collaboration. This cooperation occurs either
between two manufacturing companies or between a manufacturing company and an LSP. Two
distinct parties collaborate to enhance the efficiency of logistics processes, for instance, in
transportation and warehousing (Ecorys et al,, 2015).

Meanwhile, the transport and storage sector's competitiveness will rely more and more on its
capacity to provide customized logistics services to customers promptly and punctually. A highly
competitive image requires the logistics system to meet several demands. Additionally,
management's attitude towards the significance of logistics as a competitive parameter is crucial
(PROTRANS, 2003).

Another future trend in the logistics sector is the usage of Industry 4.0 technologies. Handfield,
Straube, Pfohl, Wieland (2013) said that ICT is highly relevant, and it is expected to be widely used
in the logistics sector. The role of technology in modernizing logistics operations will continue to
be transformative. The logistics industry has been transformed by technological advancements
such as artificial intelligence (AI), machine learning, Internet of Things (IoT), and automation.
These technologies allow for the tracking of shipments in real-time, optimize route planning and
delivery schedules, improve warehouse management through the use of robotics and smart
inventory systems, and enable data-driven decision-making to enhance operational efficiency.

Lastly, logistics outsourcing will continue to grow as more businesses realize the importance
of focusing on main business operation and outsourcing other processes with which they have no
expertise. As such, firms have the better option of outsourcing their logistics operations to an LSP.
(Razzaque and Sheng, 1998 as cited in Bourlakis and Melewar (2011).

3 Methodology

3.1 Data Collection

This study used secondary data sourced from the World Bank and Eurostat. The variables
collected from the online datasets are presented in Table 1. To make the analyses accurate and
fair, all data will be compared against the same period. In this case, all data are from 2016. Both
the data from the World Bank LPI 2023 and 2018 cannot be used because there are some
unavailable data on the same period from Eurostat.
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3.1.1 World Bank’s Logistics Performance Index (LPI)

In a World Bank publication, Wiederer (2018) said that the LPI measures logistics performance
across multiple dimensions. There are six important indicators that determine the effectiveness
of logistics performance. These include the effectiveness of customs and border management
control, trade and transport infrastructure quality, the convenience of arranging shipments, the
competence of logistics services, the capability to track and trace, and timeliness.

In the 2016 edition of the LPI report, around 7,000 country assessments were made by 1,051
logistics professionals (global freight forwarders and express carriers), covering 160 countries in
the international LPI and 125 countries in the domestic LPI.

For this research, only the international LPI will be used in the analyses. Also, LPI scores
instead of LPI ranks will be utilized.

3.1.2 Eurostat’s Community Innovation Survey (CIS)

According to Eurostat (no date), the Community Innovation Survey (CIS) is a survey that focuses
on the innovation activities carried out by enterprises. The survey aims to assess the level of
innovation across different types of businesses, the nature of their innovations, and the factors
that contribute to the development of these innovations. This includes examining the objectives
of the innovations, the sources of information used, the use of public funds, and the associated
costs. This survey is conducted twice a year.

The CIS provides statistics broken down by countries, types of innovators, economic activities
and size classes. For this research, the data covers only enterprises under the Transportation and
Storage Sector (i.e., land transport, transport via pipelines, water transport, air transport,
warehousing and support activities, and postal and courier activities) from 27 EU-member
countries, regardless of type of innovators and size of companies.

The term "innovation" refers to the introduction of a new or substantially improved product
(good or service), process, marketing method, or operational method in business procedures,
company organization, or external relations.

Table 1 Variables

Variable Group Variable Label | Source

Logistics performance Logistics performance index (LPI) scores LPI World
Bank

Population of innovative | Percent of innovative enterprises in the | POP Eurostat
enterprises Transportation & Storage Sector
Number of enterprises by | Innovative enterprises that introduced new | MTHD | Eurostat
type of innovation | or improved methods for producing goods
introduced or providing services

Innovative enterprises that introduced | PROC | Eurostat
supporting activities for processes
Innovative enterprises that introduced new | LOG Eurostat
or improved logistics, delivery or
distribution methods

Innovative  enterprises engaged in | COOP | Eurostat

cooperation
Basic economic | Gross value added per employee (in | GVA Eurostat
information on the | thousand euros)
innovative enterprises Labor productivity (in thousand euros) PRDTV | Eurostat
Total government | Total government expenditure in Transport | GVEXP | Eurostat
expenditure and Storage Sector (in million euros)
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3.2 Data Analysis

3.2.1 Correlation Analysis

Correlation analysis is a statistical method that is utilized to evaluate the strength and direction
of the linear association between two or more variables (Senthilnathan, 2019). Determining the
extent and nature of the relationship between variables is aided by this approach. It is
unnecessary to differentiate between the dependent and independent variables since the analysis
is not intended to establish causation. The variables that are suitable for correlation analysis are
restricted to scale or continuous variables.

A correlation analysis will yield a Pearson's correlation coefficient, which is also referred to as
Pearson's r or the correlation coefficient. This coefficient measures the strength of the relationship
between two variables (Onwuegbuzie and Daniel, 1999). The correlation coefficient can take
values between -1 and +1. A positive correlation coefficient signifies a positive association
between two variables. This implies that when one variable increases, the other variable also
tends to increase. On the other hand, a negative correlation coefficient signifies a negative
association between two variables. This means that as one variable increases, the other variable
tends to decrease. A correlation coefficient of zero signifies that there is no relationship between
the variables. Finally, a correlation analysis is considered significant if the p-value is less than 0.05
Escudero-Gomez, Garcia-Gonzalez and Martinez-Navarro (2023).

3.2.2 Simple Linear Regression Analysis

The statistical technique of simple linear regression analysis is utilized to model and examine the
connection between a single dependent variable and a single independent variable (Huang, 2023).
This method involves predicting the value of a dependent variable by considering the value of the
independent variable. In addition, it enables the estimation of the impact of the

independent variables on the dependent variable. The regression equation's coefficients
demonstrate how the dependent variable changes when each independent variable changes by one
unit while keeping other variables constant.

The analysis of simple linear regression assumes that there is a linear relationship between the
variables. This means that any changes in the independent variable are directly associated with
changes in the dependent variable in a linear manner.

In simple linear regression, there is only one independent variable, and according to Liu and
Chen (2006), the relationship is modeled using a linear equation:

Y=Fo+pX+e

In the equation, the variable Y is the dependent variable, which is the variable being predicted or
explained. The variable X represents the independent variable, which is the variable used to
predict or explain the dependent variable. The intercept, represented by Sy, is the value of Y when
X is 0. The slope, represented by f;, is the change in Y for a unit change in X.

To evaluate the adequacy of a regression model, two measures are required. The first measure
is the R-squared, which is also referred to as the coefficient of determination. The term "R-
squared" refers to the percentage of the variance in the dependent variable that can be accounted
for by the independent variables included in the model (Marill, 2004 ). The R-squared value ranges
between 0 and 1, where higher values indicate a better fit.

The ANOVA (Analysis of Variance) is another measure utilized to evaluate the overall fit,
usefulness, and significance of the regression model. ANOVA is a statistical tool that is utilized to
compare the variability that is explained by the independent variables in a regression model to
the unexplained variability, which is represented by the residuals. The ANOVA table presents
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details about the sources of variation, degrees of freedom, sums of squares, mean squares, and F-
statistic.

The F-statistic is a tool utilized to ascertain the significance of the impact of the independent
variable on the dependent variable. When the p-value of the F-statistic is less than a
predetermined significance level, such as 0.05, itindicates that the regression model is statistically
significant. This suggests that the model is a better fit for the data than a model without
independent variables.

4 Results and Discussion

4.1 Correlation Analysis

Table 2 presents the results of the correlation analysis. The empirical results show a significant
and strong positive correlation between LPI scores and the percent of innovative enterprises in
the population (Pearson coefficient 0.620; p-value: < 0.01), therefore, H1 is accepted. The strong
positive correlation indicates that when the percent of innovative enterprises in the population
increases, LPI score also increases. Figure 1 is the scatterplot showing the relationship of the two
variables.
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Figure 1 Correlation between LPI scores and % of innovative enterprises in the population

Further analysis also shows that there is significant and moderate positive correlation between
LPI scores and the number of innovative enterprises that introduced new methods of providing
services (Pearson coefficient 0.434; p-value: <0.05), support activities for processes (Pearson
coefficient 0.465; p-value: <0.05), and improved logistics (Pearson coefficient 0.486; p-value:
<0.05). Therefore, Hz is accepted. The moderate positive correlation indicates that when the
number of innovative enterprises that introduced innovations increases, LPI score also increases.

The result of the correlation analysis also shows that there is a significant and moderate
positive correlation between LPI scores and the number of innovative enterprises engaged in
cooperation (Pearson coefficient 0.513; p-value: <0.01), therefore, H3 is accepted. The moderate
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positive correlation indicates that when the number of innovative enterprises engaged in
cooperation increases, LPI score also increases.

The result likewise shows that there is a significant and strong positive correlation between
LPI scores and the GVA of innovative enterprises in the Transport and Storage Sector (Pearson
coefficient 0.705; p-value: <0.01), therefore, H4 is accepted. The strong positive correlation
indicates that when the GVA of innovative enterprises increases, LPI score also increases.

As an additional analysis, it can be seen from the results that there is a significant and moderate
positive correlation between LPI scores and the total government expenditure in the Transport
and Storage Sector (Pearson coefficient 0.526; p-value: <0.01). However, based on further
observation, the result show that there is also a significant and very strong correlation between
total government expenditure and number of enterprises that introduced innovation (i.e., MTHD,
PROC, and LOG) and those that are engaged in cooperation. This means that government support
is correlated to introduction of innovations.

Table 2 Results of Correlational Analysis on LPI Score, Innovation Metrics, GVA, and Government
Expenditure

LPI POP MTHD PROC LOG COOP GVA | GVEXP
LPI 1
POP 0.620** 1
MTHD 0.434* 0.251 1
PRC 0.465* 0.272 0.936** 1
LOG 0.486* 0.292 0.969** | 0.983** 1
CooP 0.513** 0.341 0.790** | 0.811** | 0.821** 1
GVA 0.705** | 0.603** 0.14 0.135 0.119 0.152 1
GVEXP | 0.526** 0.206 0.878** | 0.908** | 0.925* | 0.864** | 0.221 1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

4.2 Simple Linear Regression Analysis

Considering the notion that innovation improves labor productivity, the study decided to also
conduct a simple linear regression analysis between LPI scores and labor productivity of
innovative enterprises in the Transport and Storage Sector. First, Table 3 shows that there is a
significant and strong positive correlation between LPI score and labor productivity (Pearson
coefficient 0.739; p-value: <0.01). This indicated that when labor productivity increases, LPI score
also increase.

Table 3 Correlations

LPI Score Productivity
Pearson Correlation LPI Score 1.000 739
Productivity .739 1.000
Sig. (1-tailed) LPI Score .000
Productivity .000 .
N LPI Score 26 26
Productivity 26 26

Following this, Table 4 shows that the R Square is 0.546. This number shows that the regression
model is a good fit and that 54.6% of the LPI score variance is explained by labor productivity.
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Table 4 Model Summary

Adjusrted R Std. Error of the
Model R RSquare Square Estimate
1 7392 .546 527 29051

a. Predictors: (Constant), Productivity

Furthermore, Table 5 shows the overall fit, usefulness, and significance of the regression
model using ANOVA. As can be seen in the table, the p-value of the F-statistic is 0.00, which
means that the regression model is statistically significant.
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Figure 2 Simple Linear Regression Model of LPI Score vs. Labor Productivity
Table 5 ANOVA2
Model Sum of Squares df Mean Square F Sig.
1 Regression 2.436 1 2.436 28.862 .000p
Residual 2.026 24 | .084
Total 4.461 25

a. Dependent Variable: LPI Score
b. Predictors: (Constant), Productivity

Finally, Table 6 shows the coefficients of the regression equation. This estimated the
magnitude of the effect of the independent variable (i.e., labor productivity) on the dependent
variable (LPI scores). As can be seen in the table, there is an estimated 0.013 increase in LPI
score for every one-unit increase in labor productivity. Therefore, Hs is accepted.
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Table 6 Coefficients?2

Unstandardized Standardized
Coefficients Coefficients t Sig.  Collinearity Statistics
Std.
Model B Error Beta t Sig. | Tolerance B
1 (Constant) 3.023 | .124 24450 1 (Constant) 3.023
Productivity .013 .002 739 5.372 | .000 Productivity .013

a. Dependent Variable: LPI Score

5 Conclusion

Taking into account the pace of changes in technology and customer demand and
expectations, logistics service providers must constantly innovate and collaborate to improve
logistics performance. As demonstrated by the statistical analyses conducted in this study,
innovations by enterprises in the Transport and Storage Sector have significant and positive
relationship to LPI scores. Hence, it is strongly suggested for governments and the private
sector to encourage and introduce innovations as a means to improve LPI scores. Innovation
is known to be a helpful factor in improving productivity. In this study, it was proven that
higher levels of productivity have significant impact on LPI scores. As such, it can be
concluded that the introduction of innovations trickles down to better labor productivity, and
finally to higher LPI scores. Likewise, government expenditure in the Transport and Storage
Sector are also positively related to LPI scores, thus, any boost in government investments
can translate to considerable gains in LPI scores.
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