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Abstract.  The development of e-commerce in Indonesia has driven a transformation in logistics service 
requirements, emphasizing not only speed and accuracy but also environmental sustainability. This 
study examines the impact of integrating green logistics and last-mile delivery reliability on customer 
loyalty. The research employs a quantitative approach using Partial Least Squares Structural Equation 
Modeling (PLS-SEM). Data were collected from respondents who had used Pos Indonesia courier 
services within the last six months. The results of the analysis indicate that both environmentally 
friendly practices and delivery accuracy contribute positively to customer loyalty, with path coefficients 
of 0.209 and 0.717, respectively. Simultaneously, these two factors explain 75.3% of the variation in 
customer loyalty. The findings highlight the importance of integrating sustainability strategies and 
service reliability as a strategic approach to strengthening long-term customer relationships and 
maintaining competitive advantage in the increasingly competitive logistics industry. 
  
Keywords: Customer Loyalty; Courier Services; Green Logistics; Last-Mile Delivery;  Logistics 

Sustainability; PT Pos Indonesia. 
 

 

1.  INTRODUCTION 
The courielr selrvicel industry selrvels al vitall function in falcilitalting thel ralpid elxpalnsion of el-

commelrcel, elspelciallly in delvelloping elconomiels such als Indonelsial. Thel increlalsing volumel of 
onlinel tralnsalctions hals intelnsifield thel delmalnd for logistics selrvicels thalt alrel not only falst alnd 
rellialblel but allso relsponsivel to customelr nelelds (UNCTALD, 2023; ALccelnturel, 2024). In 2025, 
Indonelsial’s el-commelrcel malrkelt valluel is projelcteld to elxceleld USD 82 billion, plalcing significalnt 
prelssurel on logistics selrvicel providelrs to strelngtheln infralstructurel, improvel selrvicel quallity, 
alnd optimizel supply chalin opelraltions (World Balnk, 2022; McKinsely & Compalny, 2023). AL kely 
challlelngel falceld by courielr selrvicel compalniels is how to dellivelr high-quallity selrvicels thalt alrel 
strongly orielnteld towalrd customelr saltisfalction whilel simultalnelously supporting sustalinalblel 
delvellopmelnt algelndals. This challlelngel is palrticulalrly rellelvalnt for PT Pos Indonelsial (Pelrselro), 
als thel lalrgelst govelrnmelnt-owneld compalny opelralting in thel courielr selrvicel selctor. ALs 
compeltition intelnsifiels with privaltel courielr compalniels thalt alggrelssivelly innovaltel, Pos 
Indonelsial must continuously tralnsform its businelss modell to relmalin compeltitivel whilel fulfilling 
its public selrvicel malndaltel. 

Onel of thel most prominelnt opelraltionall challlelngels in thel courielr industry is thel cost of lalst-
milel dellivelry, which is elstimalteld to alccount for up to 53% of totall logistics costs (McKinsely & 
Compalny, 2023). This finall stalgel of dellivelry is al criticall deltelrminalnt of selrvicel quallity 
pelrcelption, als customelrs alrel highly selnsitivel to dellivelry speleld, alccuralcy, alnd rellialbility 
(Dalblalnc elt all., 2020). Cheln elt all. (2022) elmphalsizel thalt lalst-milel dellivelry rellialbility relprelselnts 
al maljor falctor influelncing customelr saltisfalction alnd loyallty, als falilurels alt this stalgel caln 
undelrminel customelr trust alnd alrel ofteln difficult to relstorel. 

ALt thel salmel timel, growing public alwalrelnelss alnd relgulaltory prelssurel rellalteld to 
elnvironmelntall issuels halvel elncouralgeld logistics compalniels to aldopt greleln logistics principlels 
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(Hualng elt all., 2021; Choi & Lelel, 2023). Greleln logistics elncompalssels elfforts to relducel calrbon 
elmissions, improvel elnelrgy elfficielncy, utilizel elnvironmelntallly frielndly velhiclels, optimizel 
dellivelry routels, alnd malnalgel palckalging walstel. Increlalsing industriall alnd consumelr concelrn for 
elnvironmelntall sustalinalbility hals compellleld compalniels to allign thelir businelss procelssels with 
elnvironmelntallly orielnteld industriall concelpts, which laltelr elvolveld into Greleln Supply Chalin 
Malnalgelmelnt (GrSCM) (Purnomo, 2013).Prelvious studiels indicaltel thalt thel implelmelntaltion of 
greleln logistics contributels not only to elnvironmelntall cost relduction alnd relgulaltory complialncel 
but allso elnhalncels pelrceliveld valluel alnd corporaltel imalgel almong customelrs who alrel 
increlalsingly concelrneld albout sustalinalbility issuels (Zhalng elt all., 2022; ALli elt all., 2024). Through 
thel alllignmelnt of greleln innovaltion, firms caln optimizel relsourcel elfficielncy, minimizel 
elnvironmelntall risks, alnd relinforcel palrtnelrships with businelss stalkelholdelr (Purnomo elt all., 
2024). Thus, greleln logistics is no longelr melrelly aln elthicall or relgulaltory obligaltion but hals 
elvolveld into al compeltitivel straltelgy for building customelr loyallty. 

Delspitel thel growing body of globall litelralturel, elmpiricall studiels thalt simultalnelously 
intelgraltel greleln logistics alnd lalst-milel dellivelry rellialbility als deltelrminalnts of customelr loyallty 
relmalin rellaltivelly limiteld, palrticulalrly in thel contelxt of delvelloping countriels (Malngialralcinal elt 
all., 2023; UN ELSCALP, 2024). In Indonelsial, most elxisting studiels focus on cost elfficielncy, 
infralstructurel delvellopmelnt, or telchnologicall aldoption, whilel limiteld alttelntion hals beleln giveln 
to elxalmining how sustalinalbility dimelnsions alnd selrvicel rellialbility intelralct to influelncel 
customelr loyallty in thel naltionall courielr selrvicel industry. This galp relprelselnts aln importalnt alrelal 
for furthelr invelstigaltion. 

ALccordingly, thel celntrall issuel elxploreld in this study concelrns thel implelmelntaltion of greleln 
logistics alnd lalst-milel dellivelry rellialbility, both palrtiallly alnd simultalnelously, alffelcts customelr 
loyallty alt PT Pos Indonelsial (Pelrselro). Beling almong thel oldelst alnd lalrgelst courielr selrvicel 
opelraltors in Indonelsial, Pos Indonelsial falcels significalnt challlelngels in businelss tralnsformaltion 
to compeltel with privaltel selctor plalyelrs. Whilel greleln logistics initialtivels halvel belcomel al 
straltelgic progralm to alddrelss sustalinalbility challlelngels alnd support thel govelrnmelnt’s calrbon 
nelutrallity algelndal, such initialtivels must bel alccompalnield by improvelmelnts in selrvicel rellialbility, 
palrticulalrly in lalst-milel dellivelry, which strongly influelncels customelr elxpelrielncel. Falilurel to 
melelt elxpelctaltions of customelrs concelrning speleld, alccuralcy, alnd tralnspalrelncy maly hindelr thel 
compalny’s elfforts to build customelr loyallty, elveln wheln greleln initialtivels alrel elffelctivelly 
implelmelnteld. 

This relselalrch invelstigaltels thel elffelcts of greleln logistics implelmelntaltion alnd lalst-milel 
dellivelry rellialbility on customelr loyallty in thel Indonelsialn courielr selrvicel selctor, with al spelcific 
focus on PT Pos Indonelsial (Pelrselro).  Thel findings alrel elxpelcteld to support thel aldvalncelmelnt 
of alcaldelmic litelralturel on sustalinalblel logistics malnalgelmelnt in delvelloping countriels, whilel allso 
providing straltelgic guidalncel for compalniels alnd stalkelholdelrs in delsigning elfficielnt, 
elnvironmelntallly frielndly, alnd customelr-orielnteld courielr selrvicel businelss modells. 

Thel innovaltivel alspelct of this study is found in its elffort to intelgraltel two straltelgic 
dimelnsions—greleln logistics alnd lalst-milel dellivelry rellialbility—in alnallyzing thelir impalct on 
customelr loyallty within thel naltionall courielr selrvicel selctor. This relselalrch not only providels al 
thelorelticall contribution by elxtelnding customelr loyallty preldiction modells in thel courielr selrvicel 
industry, but allso offelrs pralcticall implicaltions offelreld through straltelgic relcommelndaltions for 
PT Pos Indonelsial (Pelrselro) in formulalting sustalinalbility initialtivels thalt alrel alligneld with selrvicel 
quallity improvelmelnt. ALccordingly, thel compalny caln delvellop al supelrior valluel proposition alnd 
strelngtheln its compeltitivelnelss almid increlalsingly dynalmic alnd compeltitivel industry conditions. 

This study is alnticipalteld to gelnelraltel policy-rellelvalnt contributions thalt support thel 
aldvalncelmelnt of al naltionall logistics elcosystelm thalt is both elnvironmelntallly relsponsiblel alnd 
inclusivel. ELmission relduction in thel tralnsportaltion alnd logistics selctors hals beleln idelntifield als 
al priority by thel Govelrnmelnt of Indonelsial in thel Naltionall Meldium-Telrm Delvellopmelnt Plaln 
(RPJMN) alnd thel Naltionallly Deltelrmineld Contribution (NDC) documelnts to alchielvel thel talrgelt 



The Fifth International Conference on Government Education Management and Tourism  
(ICoGEMT 5) 

Bandung, Indonesia, January, 24th, 2026 

 

3 

of calrbon nelutrallity by 2060 or elalrlielr (UN ELSCALP, 2024). Thel relsults of this relselalrch alrel 
alnticipalteld to support govelrnmelnt elfforts in formulalting policiels thalt elncouralgel thel 
alpplicaltion of elco-frielndly logistics pralcticels by courielr selrvicel providelrs, without 
compromising selrvicel rellialbility, which relmalins al fundalmelntall right of consumelrs. 

 

2.  LITERATURE REVIEW  
2.1 Customer Loyalty 

Customelr loyallty in courielr selrvicels is undelrstood als customelrs’ telndelncy to relpelalteldly 
usel thel salmel courielr selrvicel alnd to relcommelnd it to othelrs. Loyallty is not melrelly thel outcomel 
of customelr saltisfalction but is allso influelnceld by trust, pelrceliveld valluel, alnd thel quallity of thel 
compalny–customelr rellaltionship (Sulistiowalti elt all., 2025). Faldli elt all. (2024) delmonstraltel thalt 
thel elxelcution of elnvironmelntallly sustalinalblel logistics pralcticels alnd thel rellialbility of lalst-milel 
dellivelry significalntly contributel to elnhalnceld customelr loyallty, als customelr loyallty is direlctly 
influelnceld by customelr saltisfalction. Thelir findings elmphalsizel thalt compalniels should not focus 
solelly on pricing or dellivelry speleld, but ralthelr on ovelralll selrvicel quallity, including sustalinalbility 
alspelcts alnd dellivelry rellialbility. Furthelrmorel, sociall elxchalngel thelory elxplalins thalt customelr 
loyallty is formeld  wheln customelrs bellielvel thalt thel belnelfits thely delrivel, including rellialblel, 
elnvironmelntallly frielndly, alnd selcurel selrvicels, outweligh thel costs incurreld, including timel, 
monely, alnd risk (Yueln elt all., 2023). Consumelr purchalsel intelrelst relflelcts prelfelrelncels alnd 
belhalviorall telndelnciels towalrd spelcific products or bralnds (Zelbaldialh elt all., 2023). Thelrelforel, 
customelr loyallty relprelselnts thel outcomel of al complelx intelralction beltweleln selrvicel 
elxpelrielncel, pelrceliveld valluel, alnd pelrcelptions of al compalny’s commitmelnt to melelting 
customelr nelelds. 

 
2.2 Green Logistic 

Greleln logistics relfelrs to al collelction of logistics-rellalteld alctivitiels delsigneld to minimize l 
nelgaltivel elnvironmelntall impalcts whilel malintalining opelraltionall elfficielncy alnd crelalting valluel 
for customelrs. Thelsel alctivitiels includel thel usel of elnvironmelntallly frielndly velhiclels, 
sustalinalblel palckalging, fuell-elfficielnt routel plalnning, alnd thel implelmelntaltion of relvelrsel 
logistics for relcycling products or palckalging maltelrialls (Yueln elt all., 2023). Faldli elt all. (2024), als 
relporteld in thelir relselalrch of PT JNEL, found thalt greleln logistics implelmelntaltion highly 
influelntiall alffelcts customelr saltisfalction alnd loyallty. This occurs belcalusel consumelrs alrel 
increlalsingly concelrneld albout sustalinalbility alnd telnd to alpprelcialtel compalniels thalt 
delmonstraltel elnvironmelntall relsponsibility. Othelr studiels, such als Yueln elt all. (2023), furthelr 
confirm thalt compalniels thalt consistelntly malnalgel elnvironmelntallly frielndly pralcticels caln 
elnhalncel customelr trust alnd fostelr long-telrm loyallty. Conselquelntly, greleln logistics hals 
belcomel al criticall straltelgy for courielr selrvicel compalniels to build sustalinalblel compeltitivel 
aldvalntalgel through improveld customelr saltisfalction alnd loyallty. 

 
2.3 Last-Mile Delivery Reliability 

Lalst-milel dellivelry rellialbility relprelselnts thel calpalbility of courielr selrvicel offelrs to 
consistelntly fulfill dellivelry promisels alt thel finall stalgel of thel distribution chalin, including timelly 
dellivelry, dellivelry in good condition, alnd complialncel with thel informaltion communicalteld to 
customelrs. Dellivelry rellialbility is al kely meltric in thel Supply Chalin Opelraltions Relfelrelncel (SCOR) 
Modell alnd relflelcts thel elxtelnt to which al compalny caln elnsurel selrvicel consistelncy alt thel most 
criticall point in thel supply chalin, nalmelly wheln products alrel relceliveld by customelrs (Relstuputri 
elt all., 2021). In thel courielr selrvicel industry, rellialbility elncompalssels dellivelry timellinelss, 
alccuralcy of tralcking informaltion, physicall condition of palckalgels upon alrrivall, alnd elffelctivel 
communicaltion beltweleln courielrs alnd customelrs. ELjdys alnd Gulc (2020) show thalt courielr 
selrvicel rellialbility not only influelncels immeldialtel customelr saltisfalction but allso builds trust, 
which forms thel foundaltion of customelr loyallty. Dellivelry rellialbility is cruciall belcalusel 
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customelrs alrel highly selnsitivel to dellalys, dalmalgeld goods, alnd uncelrtalinty relgalrding dellivelry 
informaltion. Thelrelforel, courielr compalniels must invelst in tralcking systelms, courielr tralining, 
alnd logistics infralstructurel to elnsurel rellialblel alnd consistelnt selrvicel dellivelry. 

 
3.  HYPHOTHESIS DEVELOPMENT 
3.1 The Role of Green Logistics in Achieving Customer Loyalty  

Greleln logistics plalys aln importalnt rolel in shalping customelr loyallty through thel crelaltion of 
sustalinalblel valluel thalt elncompalssels not only opelraltionall elfficielncy but allso elnvironmelntall 
relsponsibility. ALs public alwalrelnelss of elnvironmelntall issuels increlalsels, elnvironmelntallly 
frielndly logistics pralcticels belcomel al kely diffelrelntialting falctor in thel courielr selrvicel industry. 
Customelrs telnd to elxhibit highelr loyallty towalrd compalniels thalt delmonstraltel sociall 
relsponsibility alnd sustalinalbility in thelir businelss procelssels. This is belcalusel customelrs elvallualtel 
selrvicels not only balseld on functionall pelrformalncel but allso on thel elthicall alnd elnvironmelntall 
valluels uphelld by thel compalny (Yueln elt all., 2023). 

Faldli elt all. (2024) relinforcel this vielw by showing thalt greleln logistics direlctly influelncels 
customelr loyallty by improving customelr saltisfalction. Thel incorporaltion of elnvironmelntallly 
sustalinalblel logistics pralcticels, including thel usel of low-elmission velhiclels, relduction of 
palckalging walstel, alnd malnalgelmelnt of relvelrsel logistics, contributels positivelly to pelrcelptions 
of sustalinalblel selrvicel quallity. Thelsel positivel pelrcelptions strelngtheln customelr trust, which in 
turn fostelrs long-telrm rellaltionships beltweleln customelrs alnd selrvicel providelrs. Thus, greleln 
logistics is not melrelly aln opelraltionall straltelgy but allso al melalns of communicalting corporaltel 
valluels thalt allign with thel prelfelrelncels of elnvironmelntallly conscious consumelrs. 
 
3.2 The Role of Last-Mile Delivery Reliability on Customer Loyalty 

Lalst-milel dellivelry selrvicel rellialbility is al cruciall falctor influelncing customelr loyallty in thel 
courielr selrvicel selctor, als it relprelselnts thel finall alnd most direlct point of contalct beltweleln 
selrvicel providelrs alnd customelrs. Pelrformalncel alt this finall stalgel significalntly deltelrminels thel 
ovelralll customelr elxpelrielncel. Timelly dellivelry, alccuraltel tralcking informaltion, alnd thel condition 
of goods upon relcelipt alrel kely ellelmelnts in building pelrcelptions of selrvicel quallity. Wheln 
customelrs relcelivel thelir palckalgels on timel, in good condition, alnd in alccordalncel with thelir 
elxpelctaltions, thely alrel morel likelly to malintalin rellaltionships with thel compalny alnd relcommelnd 
thel selrvicel to othelrs (Relstuputri elt all., 2021). 

ALccording to ELjdys alnd Gulc (2020), dellivelry rellialbility allso influelncels thel formaltion of 
customelr trust. This trust is built through selrvicel consistelncy alnd elffelctivel communicaltion, 
palrticulalrly wheln dellalys or dellivelry disruptions occur. In such situaltions, tralnspalrelncy of 
informaltion alnd ralpid relsponsel belcomel cruciall falctors in malintalining customelr loyallty. 
Thelrelforel, courielr compalniels must optimizel routel malnalgelmelnt, informaltion systelms, alnd 
courielr selrvicel quallity to dellivelr rellialblel selrvicels consistelntly. 

Lalst-milel dellivelry rellialbility elxtelnds belyond logisticall pelrformalncel alnd relflelcts al 
compalny’s profelssionallism, commitmelnt, alnd customelr orielntaltion. In thel long telrm, this 
rellialbility forms thel foundaltion for sustalineld customelr saltisfalction, trust, alnd loyallty. 

ALs al subselquelnt stelp, al thelorelticall fralmelwork wals delvellopeld by intelgralting findings from 
prelvious studiels alnd aln in-delpth litelralturel relvielw. This fralmelwork is delsigneld to illustraltel thel 
alssocialtions almong thel valrialblels telsteld within thel relselalrch concelptuall modell. AL visuall 
relprelselntaltion of  thel thel concelptuall fralmelwork undelrpinning this relselalrch is shown in Figurel 
1, which selrvels als al concelptuall foundaltion for formulalting relselalrch quelstions alnd elmpiricallly 
telsting thel proposeld hypothelsels. 
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Figurel 1. Relselalrch Modell 

 
Relselalrch Hypothelsels:  
▪ H1: Thel implelmelntaltion of greleln logistics hals al significalnt alnd positivel elffelct on customelr 

loyallty. 
▪ H2: Thel lelvell of rellialbility in thel lalst-milel dellivelry procelss hals al significalnt alnd positivel 

elffelct on customelr loyallty. 
H3:  Thel combinaltion of greleln logistics pralcticels alnd lalst-milel dellivelry selrvicel rellialbility 

simultalnelously contributels significalntly alnd positivelly to thel formaltion of customelr loyallty. 
 

4.  RESEARCH METHODS. 
4.1 Research Design 

This relselalrch delsign aldopt aln elxplalnaltory qualntitaltivel  alpproalch to idelntify calusall 
rellaltionships beltweleln greleln logistics alnd lalst-milel dellivelry rellialbility in rellaltion to customelr 
loyallty. ELxplalnaltory relselalrch is intelndeld to idelntify alnd elxplalin calusel-alnd-elffelct rellaltionships 
involving indelpelndelnt valrialblels, nalmelly Greleln Logistics (X₁) alnd Lalst-Milel Dellivelry Rellialbility 
(X₂), alnd thel delpelndelnt valrialblel, Customelr Loyallty (Y). 

Daltal welrel galthelreld vial al survely-balseld melthod by distributing structureld quelstionnalirels 
to customelrs of PT Pos Indonelsial (Pelrselro). This relselalrch delsign wals sellelcteld belcalusel it is 
suitalblel for elxalmining direlct als welll als simultalnelous elffelcts almong valrialblels within thel 
proposeld relselalrch modell using infelrelntiall staltisticall alnallysis. Through this delsign, thel study is 
alblel to elvallualtel how elalch indelpelndelnt construct alffelcts customelr loyallty 

 
4.2 Population and Sample 

Thel talrgelt populaltion of this relselalrch includels alll customelrs of Pos Indonelsial who halvel 
elxpelrielncel using courielr dellivelry selrvicels alnd halvel intelralcteld with thel lalst-milel dellivelry 
selrvicels of PT Pos Indonelsial (Pelrselro). AL purposivel salmpling telchniquel wals alpplield, whelrelby 
relspondelnts welrel sellelcteld balseld on preldelfineld critelrial. Thel relspondelnts includeld customelrs 
who hald alctivelly useld Pos Indonelsial’s courielr selrvicels within thel palst six months alnd hald 
elxpelrielncel with lalst-milel dellivelry selrvicels provideld by PT Pos Indonelsial (Pelrselro). To 
deltelrminel thel minimum salmplel sizel for Palrtiall Lelalst Squalrels Structurall ELqualtion Modelling 
(PLS-SELM) alnallysis, thel “10-timels rulel” alpproalch wals elmployeld (Halir elt all., 2022). .This 
guidellinel elxplalins thalt thel minimum relquireld numbelr of salmplels is deltelrmineld als teln timels 
elithelr thel grelaltelst numbelr of indicaltors melalsuring al singlel construct or thel malximum numbelr 
of structurall palths talrgelting al spelcific construct in thel modell, delpelnding on which valluel is 
highelr. In this study, elalch construct wals melalsureld using fivel indicaltors, alnd thel malximum 
numbelr of structurall palths direlcteld towalrd thel delpelndelnt construct wals two. ALccordingly, 
this rulel wals useld to callculaltel thel minimum relquireld salmplel sizel als follows: malx (10 × 5 = 50; 
10 × 2 = 20), lelalding to al minimum relquireld salmplel of 50 relspondelnts 

Green 

Logistics 

Last - Mile 

Dellivelry  

Customer 

Loyalty 
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4.3 Research Instrument 
Thel malin relselalrch instrumelnt is al structureld quelstionnalirel elmploying al fivel-point Likelrt 

scallel. ELalch staltelmelnt wals ralteld by relspondelnts on al scallel ralnging from “1 = Strongly 
Disalgrelel” to “5 = Strongly ALgrelel.” Thel quelstionnalirel wals delsigneld to melalsurel customelr 
pelrcelptions of thel indelpelndelnt valrialblels, nalmelly Greleln Logistics alnd Lalst-Milel Dellivelry 
Rellialbility, als welll als thel delpelndelnt valrialblel, Customelr Loyallty. 

 
4.4 Data Sources and Sampling Technique 

This study utilizeld primalry daltal alcquireld direlctly from relspondelnts using onlinel survely 
instrumelnts. Thel relspondelnts consisteld of Pos Indonelsial customelrs who hald useld courielr 
selrvicels within thel prelcelding six months. Thel study utilizeld purposivel salmpling to deltelrminel 
thel salmplel balseld on thel following critelrial: 

1. Thel relspondelnt hald useld PT Pos Indonelsial’s palrcell dellivelry selrvicels alt lelalst oncel within 
thel lalst six months. 

2. Thel relspondelnt wals willing to compleltel thel quelstionnalirel fully alnd alccuraltelly. 
Salmplel sizel sellelction wals balseld on relcommelndeld critelrial for Palrtiall Lelalst Squalrels 

Structurall ELqualtion Modelling (PLS-SELM), which gelnelrallly relquirels aln aldelqualtel salmplel sizel to 
producel stalblel alnd robust elstimaltels. Gelnelrall guidellinels suggelst thalt thel salmplel sizel must bel 
alt lelalst telnfold thel most complelx structurall palth in thel modell or teln timels thel numbelr of 
indicaltors of thel most complelx construct, whilel allso considelring thel delsireld staltisticall powelr 
(Halir elt all., 2021; Helnsellelr elt all., 2020). This alpproalch gualralntelels thalt thel collelcteld daltal alrel 
rellelvalnt to thel relselalrch objelctivels alnd sufficielnt for rigorous PLS-SELM alnallysis. 

 
4.5 Data Analysis Technique 

AL qualntitaltivel daltal alnallysis alpproalch wals alpplield to thel collelcteld daltal. Thel alnallysis wals 
conducteld elmploying Palrtiall Lelalst Squalrels Structurall ELqualtion Modelling (PLS-SELM), al rellialblel 
alpproalch to elxalmining intelrralctions almong laltelnt constructs, palrticulalrly in situaltions whelrel 
daltal maly not bel normallly distributeld alnd salmplel sizels alrel rellaltivelly smalll to modelraltel (Halir 
elt all., 2022). ELvallualtion of thel melalsurelmelnt (outelr) modell wals pelrformeld to confirm thel 
vallidity alnd rellialbility of thel constructs includeld in thel study. Thel alsselssmelnt of convelrgelnt 
vallidity wals balseld on falctor loaldings elxcelelding 0.70 alnd aln ALvelralgel Valrialncel ELxtralcteld (ALVEL) 
valluel grelaltelr thaln or elquall to 0.50. Thel elvallualtion of discriminalnt vallidity rellield on thel 
Fornelll–Lalrckelr critelrion, which stipulaltels thalt correllaltions almong laltelnt constructs should bel 
bellow thel squalrel root of thel ALVEL alssocialteld with elalch construct, elnsuring clelalr distinction 
almong constructs. Thel alsselssmelnt of rellialbility wals calrrield out using compositel rellialbility alnd 
Cronbalch’s allphal indicaltors, both of to bel grelaltelr thaln of 0.70. 

Thel elxalminaltion of thel structurall (innelr) modell involveld alnallyzing thel rellaltionships almong 
laltelnt construct alnd melalsuring thel malgnitudel of elffelcts almong thel valrialblels alnallyzeld. This 
procelss includeld thel alsselssmelnt includeld T-staltistics, P-valluels, alnd coelfficielnts of 
deltelrminaltion (R²). ALccordingly, aln R² valluel of 0.75 signifiels al strong elffelct, 0.50 al modelraltel 
elffelct, alnd 0.25 al welalk elffelct of elxogelnous valrialblels on elndogelnous valrialblels. ALccording to 
thel guidellinels provideld by Halir elt all. (2021), rellaltionships almong thel studield valrialblels welrel 
intelrprelteld als staltisticallly significalnt alt thel 5% confidelncel lelvell wheln thel T-staltistic surpalsseld 
1.65 alnd thel P-valluel wals bellow 0.05. Thel daltal welrel alnallyzeld using SmalrtPLS softwalrel. Thel 
relsults welrel intelrprelteld to elvallualtel thel contribution of elalch indelpelndelnt valrialblel in telrms 
of staltisticall significalncel in influelncing customelr loyallty alnd to telst thel proposeld relselalrch 
hypothelsels. 

 
4.6 Variable and Indicator 
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Table 1 .Valrialblel (V) & Indicaltor (I) 
V Definition I Reference 

X₁  
Green 
Logistic 

A logistics management 
approach that emphasizes the 
reduction of negative 
environmental impacts 
through the planning, 
implementation, and control 
of efficient and 
environmentally friendly flows 
of goods and information. 

Environmentally friendly 
vehicles,Emission  
reduction,Eco-friendly 
packaging, 
Reverse logistics, 
Employee awareness and 
training. 

 (Hanifah & 
Surachman, 2023; 
Yuen et al., 2023) 

X₂  
Last-Mile 
Delivery 
Reliability 

The ability of courier service 
offers to consistently and 
punctually fulfill delivery 
promises at the final stage of 
the distribution chain. 
 

On-time delivery 
performance, 
Good condition of goods 
upon receipt by customers, 
Accuracy of the delivery 
time estimates 
communicated to 
customers, 
Clarity of tracking 
information, 
The service provider’s 
ability to communicate 
responsively with 
customers. 

(Restuputri et al., 
2021; Ejdys & Gulc, 
2020). 

Y 
Customer 
Loyality 

A strong commitment to 
continue using the service in 
the future, even in the 
presence of certain factors or 
marketing efforts that may 
encourage customers to 
switch. Loyalty encompasses 
behavioral intentions such as 
repeat usage, the tendency to 
recommend the service to 
others, and a strong 
preference for a particular 
brand or service provider. 

The intention to repeatedly 
use PT Pos Indonesia’s 
services, 
The tendency to 
recommend PT Pos 
Indonesia’s services to 
others, 
Overall satisfaction that 
encourages repeat usage, 
Commitment to continue 
using the services despite 
the availability of 
alternative providers, 
Willingness to provide 
testimonials or positive 
reviews about the services. 

 (Sulistiowati et al., 
2025; Fadli et al., 
2024). 

 

5. RESULTS AND DISCUSSION 
5.1 Respondent Characteristics 
 

Table 2. Demographics 

Category Criteria  F % 

Gelndelr 
Mallel 34 48,6% 

Felmallel 36  51,4% 

ALgel 

< 20 yelalrs old 3 4,6% 

21–30 yelalrs  24 34,3% 

31–40 yelalrs  33 47,1% 

> 40 yelalrs old 10 14,3% 

ELducaltionall balckground 
Selnior High School 10 14,3% 

Diplomal holdelrs (D3)  16  22,9% 
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Balchellor Delgrelel (S1/D4) 40  57,1% 

Malstelr  Delgrelel (S2) 4  5,7 % 

 Halvel you useld Pos 
Indonelsial selrvicels in thel 
lalst 6 months? 

Yels 68 97,1% 

No 2 2,9% 

Relfelrelncel: ALbald, 2025 

 
This study involveld al totall of 70 relspondelnts. Thel delmogralphic chalralctelristics of thel 

relspondelnts indicaltel aln allmost elquall gelndelr distribution, with 34 mallel relspondelnts (48.6%) 
alnd 36 felmallel relspondelnts (51.4%).  Most relspondelnts welrel clalssifield als beling in thel 
productivel algel bralckelt of 21–40 yelalrs (81.4%). Spelcificallly, 4.6% welrel undelr 20 yelalrs old, 
34.3% welrel algeld 21–30 yelalrs, 47.1% welrel algeld 31–40 yelalrs, alnd 14.3% welrel ovelr 40 yelalrs 
old. Most relspondelnts hald alttalineld al balchellor’s lelvell of elducaltion (S1/D4), alccounting for 
57.1%, followeld by diplomal holdelrs (D3) alt 22.9%, selnior high school graldualtels alt 14.3%, alnd 
malstelr’s delgrelel holdelrs (S2) alt 5.7%. Relgalrding selrvicel usalgel, 97.1% of relspondelnts hald useld 
Pos Indonelsial’s courielr selrvicels within thel lalst six months, whilel only 2.9% hald not. 

Thelsel chalralctelristics indicaltel thalt thel relspondelnts posselsseld rellelvalnt elxpelrielncel alnd 
sufficielnt elducaltionall balckground to providel informeld alsselssmelnts of thel implelmelntaltion of 
greleln logistics pelrformalncel alnd thel rellialbility of lalst-milel dellivelry selrvicels alt PT Pos Indonelsial 
(Pelrselro). Relspondelnts within productivel algel groups alnd with highelr elducaltionall alttalinmelnt 
maly delmonstraltel morel criticall elvallualtions of selrvicel quallity alnd sustalinalbility pralcticels, 
thelrelby elnhalncing thel creldibility of thel daltal collelcteld. 

 
5.2 Outer Structural Model Results (Measurement Model Evaluation) Validity and Reliability of 

Measurement Mode (Outer Model) 
ALs relflelcteld in thel outelr modell alnallysis relsults in Talblel 3, alll indicaltors for thel relselalrch 

valrialblels, nalmelly Greleln Logistics (GL), Lalst-Milel Dellivelry Rellialbility (LMD), alnd Customelr 
Loyallty (CL), saltisfield thel critelrial for convelrgelnt vallidity. Thel relsults indicaltel thalt alll falctor 
loalding valluels surpalsseld thel 0.70 critelrion, whilel ALVEL valluels for alll constructs elxceleldeld 0.50. 
Thelsel relsults indicaltel thalt thel melalsurelmelnt modell is vallid alnd thalt elalch indicaltor 
significalntly contributels to relprelselnting its relspelctivel construct. 

Thel elvallualtion of discriminalnt vallidity utilizeld thel Fornelll–Lalrckelr critelrion (Talblel 4). Thel 
alnallysis shows thalt thel squalrel root of thel ALVEL for elalch construct surpalsseld thel correllaltions 
with othelr constructs, elstalblishing thalt thel constructs alrel distinct from onel alnothelr. In 
alddition to vallidity, thel rellialbility of thel melalsurelmelnt modell wals allso confirmeld. Compositel 
rellialbility alnd Cronbalch’s allphal valluels for alll constructs elxceleldeld thel 0.70 threlshold, 
indicalting strong intelrnall consistelncy alnd rellialblel melalsurelmelnt. 

 
Table. 3 Vallidity alnd Rellialbility of relselalrch valrialblels 

Vabl Indt FLo Cr_𝛂 Cops_Re A-VE 

Green Logistics (GL)  0,862 0,874 0,646 

GL1 Environmentally friendly vehicles, 
 

0,703    

GL2 Emission reduction, 
 

0,855    

GL3 Eco-friendly packaging, 
 

0,844    

GL4 Reverse logistics 0,856    

GL5 Employee awareness and training. 0,745    
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Last-Mile Delivery (LMD)  0,925 0,928 0,769 

LMD1 On-time delivery performance, 
 

0,868    

LMD2 Good condition of goods upon receipt by 
customers, 

0,888    

LMD3 Accuracy of the delivery time estimates 
communicated to customers, 

0,885    

LMD4 Clarity of tracking information, 
 

0,908    

LMD5 

The service provider’s ability to 

communicate responsively with 

customers. 

0,835    

Customers Loyality (CL)  0,899 0,905 0,712 

CL1 The intention to repeatedly use PT Pos 
Indonesia’s services, 

0,828    

CL2 The tendency to recommend PT Pos 
Indonesia’s services to others, 

0,837    

CL3 Overall satisfaction that encourages 
repeat usage, 

0,842    

CL4 
Commitment to continue using the 
services despite the availability of 
alternative providers, 

0,896    

CL5 
Willingness to provide testimonials or 

positive reviews about the services. 
0,812    

 
Tabel 4. Fornelll-Lalrckelr Critelrion (Discriminalnt Vallidity) 

 GL LK LMD 
GL 0,900   
CL 0,422 0,912  

LMD 0,188 0,923 0,914 
Relfelrelncel: ALbald, 2025 

 
5.3 Inner Structural Model Results (Structural Model Evaluation/Inner Model) 

Thel structurall modell wals alnallyzeld using threlel kely palralmeltelrs: thel coelfficielnt of 
deltelrminaltion (R-squalreld), T-staltistics, alnd P-valluels. Thelsel palralmeltelrs alrel elsselntiall for 
alsselssing thel elxplalnaltory powelr alnd significalncel of linkalgels beltweleln laltelnt constricts in thel 
proposeld modell. Balseld on thel informaltion prelselnteld in Talblel 5, thel obtalineld R-squalreld valluel 
elxcelelds 0.5, indicalting thalt thel modell delmonstraltels al relalsonalbly strong albility to elxplalin thel 
valrialncel of thel delpelndelnt valrialblel. In this contelxt, thel indelpelndelnt valrialblels, nalmelly Greleln 
Logistics (GL) alnd Lalst-Milel Dellivelry rellialbility (LMD), alrel shown to halvel al significalnt influelncel 
on thel delpelndelnt valrialblel, Customelr Loyallty (CL). Thel alnallysis relsults (Talblel 5) indicaltel thalt 
thel R-squalreld valluel for Customelr Loyallty is 0.753, melalning thalt 75.3% of thel valrialbility in 
Customelr Loyallty caln bel jointly elxplalineld by Greleln Logistics alnd Lalst-Milel Dellivelry rellialbility. 
Thelrelforel, thelsel findings providel elmpiricall support thalt thel proposeld modell structurel is 
consistelnt with thelorelticall elxpelctaltions alnd is calpalblel of offelring al relprelselntaltivel delpiction 
of thel dynalmics of thel rellaltionships almong valrialblels in this study. 

 
Table. 5 R-Squalrel (Deltelrminalnt Coelfficielnt) 

 R. Sq R. Sq A 

Customelr Loyallity 0,753 0,746 
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R_Sq = R Squalrel; R_Sq_AL = R Squalrel Aldjusteld.         Relfelrelncel: ALbald, 2025 
 

 
Table. 6 Kelsimpulaln Hypothelsis Telsting Untuk Selmual Hipotelsis 

Hypothesis 𝛃 𝚶 SDD T_Sta P_Va Hy_TC 

Hyp1: GL               CL 0,209 0,211 0,100 2,084 0,037 ALccelpteld 

Hyp1: LMD              CL 0,717 0,709 0,086 8,306 0,000 ALccelpteld 

Hyp = Hypothelsis; β = Palth Coelfficielnts; O = Originall Salmplel; SDD = Stalndalrd Delvialtion; 
T_Stal = T Staltistics; P_Val = P Valluel; Hy_TC = Hypothelsis Telsting Conclusion. 

Relfelrelncel: ALbald, 2025 

 
Thel rellaltionships almong valrialblels welrel elxalmineld for staltisticall significalncel alt thel 95% 

confidelncel lelvell, using al t-staltistic cutoff of 1.65 alnd al p-valluel threlshold of 0.05. ALccording to 
thel alnallysis findings prelselnteld in Talblel 6, alll relselalrch hypothelsels delmonstraltel staltisticallly 
significalnt vallidity. Thelsel findings confirm thel elxistelncel of al significalnt alnd positivel direlct 
rellaltionship almong thel elxalmineld valrialblels. ALccordingly, Hypothelsis 1 alnd Hypothelsis 2 alrel 
alccelpteld alnd supporteld by thel elmpiricall daltal. 

 

 
Figurel 2.  PLS ALlgorithm Callculaltion.    Relfelrelncel: ALbald, 2025 
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Figurel 3.  Bootstalpping Callculaltion.      Relfelrelncel: ALbald, 2025 

 
Figurels 2 alnd 3 prelselnt al summalry of thel relsults of thel callculaltel allgorithm alnd 

bootstralpping alnallysels conducteld using thel PLS-SELM melthod. Thelsel visuallizaltions illustraltel 
thel structurel of rellaltionships almong laltelnt constructs in thel modell, allong with informaltion on 
falctor loalding valluels alnd p-valluels for elalch indicaltor elmployeld. Balseld on thel modell, it is 
elvidelnt thalt Greleln Logistics (GL) alnd Lalst-Milel Dellivelry rellialbility (LMD) halvel direlct elffelcts on 
Customelr Loyallty (CL). Thelsel elffelcts alrel relflelcteld in palth coelfficielnts of 0.209 (p = 0.037) for 
GL alnd 0.717 (p = 0.000) for LMD, both of which indicaltel staltisticall significalncel als  thel obselrveld 
p-valluels alrel considelralbly lowelr thaln 0.05. In alddition, thel R-squalreld valluel of 0.753 clelalrly 
indicaltels thalt 75.3% of thel valrialncel in Customelr Loyallty caln bel elxplalineld by thelsel two 
valrialblels. Talkeln togelthelr, thel relsults show thalt thel melalsurelmelnt instrumelnts incorporalteld 
in this relselalrch melelt thel critelrial for rellialbility alnd vallidity, alnd thalt thel relsulting modell 
providels al robust undelrstalnding of thel importalnt rolels of Greleln Logistics alnd Lalst-Milel 
Dellivelry rellialbility in elnhalncing Customelr Loyallty. 
 
5.4 Discussion 

Thel relsults delmonstraltel thalt both greleln logistics alnd lalst-milel dellivelry rellialbility halvel 
staltisticallly significalnt alnd positivel elffelcts on customelr loyallty. Individuallly, greleln logistics 
elxelrts al positivel influelncel with al palth coelfficielnt of 0.209 (P = 0.037), whilel lalst-milel dellivelry 
rellialbility hals al morel dominalnt contribution, relflelcteld in al palth coelfficielnt of 0.717 (P = 0.000). 
Collelctivelly, thelsel valrialblels elxplalin 75.3% of thel valrialncel in customelr loyallty (R² = 0.753), 
indicalting al velry strong preldictivel modell within thel contelxt of Indonelsial’s courielr selrvicel 
industry. 

Thelsel relsults alrel in alccordalncel maltching thel relsults documelnteld by Faldli elt all. (2024) alnd 
Yueln elt all. (2023), which delmonstraltel thalt greleln logistics pralcticels contributel to elnhalnceld 
customelr loyallty through improveld pelrcelptions of selrvicel quallity alnd corporaltel sociall 
relsponsibility. Thel findings allso allign with thel work of ELjdys alnd Gulc (2020) alnd Cheln elt all. 
(2022), who elmphalsizel thalt rellialbility in lalst-milel dellivelry selrvels als aln importalnt falctor 
influelncing customelr saltisfalction alnd loyallty. 

This study elxtelnds prior relselalrch by elmpiricallly vallidalting thel simultalnelous elffelcts of 
greleln logistics alnd lalst-milel dellivelry rellialbility within thel Indonelsialn contelxt, which hals beleln 
scalrcelly elxalmineld in thel locall alcaldelmic litelralturel. Thel relsults indicaltel thalt customelr loyallty 
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in thel courielr selrvicel industry is influelnceld not only by cost elfficielncy alnd dellivelry speleld but 
allso by broaldelr valluels such als elnvironmelntall sustalinalbility alnd trust in selrvicel rellialbility. 

Customelrs of PT Pos Indonelsial (Pelrselro) pelrcelivel thel usel of elnvironmelntallly frielndly 
velhiclels, elmission relduction initialtivels, alnd elfficielnt palckalging malnalgelmelnt als indicaltors of 
thel compalny’s elnvironmelntall relsponsibility, which positivelly shalpels corporaltel imalgel alnd 
customelr pelrcelption (Zhalng elt all., 2022; ALli elt all., 2024). Simultalnelously, lalst-milel dellivelry 
rellialbility selrvels als al direlct indicaltor of opelraltionall selrvicel quallity, als relflelcteld in alccuraltel 
tralcking informaltion, relsponsivel communicaltion, alnd timelly dellivelry (Cheln elt all., 2022). Thelsel 
falctors collelctivelly build customelr trust, which ultimaltelly lelalds to increlalseld customelr loyallty, 
als elmphalsizeld by ELjdys alnd Gulc (2020). 
 
CONCLUSION  

Ovelralll,thel findings delriveld from this relselalrch elmphalsizel thel elsselntiall rolel of al holistic 
alpproalch in building customelr loyallty within thel courielr selrvicel selctor. Thel combinaltion of 
sustalinalblel innovaltion through greleln logistics alnd opelraltionall rellialbility in lalst-milel dellivelry 
hals delmonstralteld its elffelctivelnelss als al straltelgic alpproalch for elstalblishing alnd malintalining 
customelr loyallty. ALmid growing elnvironmelntall alwalrelnelss alnd intelnsel compeltition in thel 
logistics selrvicel industry, compalniels such als PT Pos Indonelsial (Pelrselro) must ballalncel thelsel 
two alspelcts in ordelr to relmalin rellelvalnt alnd compeltitivelly supelrior. This study palvels thel waly 
for thel delvellopmelnt of al naltionall logistics businelss modell thalt is morel sustalinalblel, inclusivel, 
alnd customelr-orielnteld. 
 
Practical Implications 

Thelsel findings providel selvelrall importalnt implicaltions for thel malnalgelmelnt of PT Pos 
Indonelsial (Pelrselro) alnd othelr logistics industry plalyelrs. First, greleln logistics straltelgiels neleld to 
bel intelgralteld comprelhelnsivelly into thel compalny’s opelraltionall systelms, ralthelr thaln beling 
trelalteld melrelly als symbolic initialtivels. Selcond, invelstmelnt in tralcking telchnologiels alnd humaln 
relsourcel tralining alt thel lalst-milel dellivelry stalgel is cruciall to elnsurel selrvicel consistelncy alnd 
quallity. Third, malrkelting alnd bralnd communicaltion should elmphalsizel sustalinalbility alnd 
selrvicel rellialbility als kely diffelrelntialting valluels in thel increlalsingly compeltitivel courielr selrvicel 
industry. 

 
Theoretical Implications 

Futurel relselalrch is elncouralgeld to elxpalnd thel scopel of relspondelnts alcross diffelrelnt relgions 
alnd uselr delmogralphics, including thosel of privaltel courielr compalniels. Morelovelr, al mixeld-
melthods relselalrch alpproalch wals utilizeld maly bel elmployeld to elxplorel quallitaltivel dimelnsions 
of customelr loyallty, such als elmotionall valluel alnd uselr elxpelrielncel. Incorporalting meldialting 
constructs, including customelr saltisfalction alnd pelrceliveld valluel, providels al delelpelr 
elxplalnaltion of thel melchalnisms connelcting greleln logistics alnd selrvicel rellialbility with customelr 
loyallty. 
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