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Abstract: The impact of technology integration and organisational support on the effectiveness 

of Warehouse Management Systems (WMS) in manufacturing companies is examined in this 

study, along with their effect on supply chain performance. A quantitative methodological 

approach was adopted, employing Structural Equation Modelling–Partial Least Squares (SEM-

PLS) with SmartPLS as the analytical tool. The research model consists of four variables: 

technology integration, organisational support, WMS effectiveness and supply chain 

performance. The results of the SEM-PLS analysis indicate that technology integration has a 

significant positive effect on WMS effectiveness (β = 0.478, p < 0.001), as does organisational 

support (β = 0.452, p < 0.001). Furthermore, WMS effectiveness significantly improves supply 

chain performance (β = 0.430, p < 0.001) and mediates the effects of technology integration 

and organisational support on supply chain performance. The model explained 73.0% of the 

variance in WMS effectiveness and 72.5% of the variance in supply chain performance, 

indicating substantial explanatory power. The findings demonstrate that successful WMS 

implementation depends on technological integration and strong organisational support, 

including management commitment and employee readiness. By improving warehouse 

operational effectiveness, organisations can achieve better supply chain performance. This 

research contributes to supply chain management literature, providing practical guidelines for 

developing effective, integrated WMS implementation strategies. 

 

Keywords: Warehouse, Supply Chain Performance, WMS, Technology Integration, 
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INTRODUCTION 

Manu
i

factu
i

ring firms are
i

 facing growing pre
i

ssu
i

re
i

 to maintain ope
i

rational e
i

fficie
i

ncy and 

su
i

pply chain re
i

sponsive
i

ne
i

ss amid rapid marke
i

t change
i

s, incre
i

asing cu
i

stome
i

r e
i

xpe
i

ctations, and 

inte
i

nsifie
i

d global compe
i

tition. In this e
i

nvironme
i

nt, the
i

 ability to manage
i

 the
i

 flow of mate
i

rials, 

information, and produ
i

cts e
i

ffe
i

ctive
i

ly has be
i

come
i

 a critical factor influ
i

e
i

ncing organizational 
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pe
i

rformance
i

 and long-te
i

rm compe
i

titive
i

ne
i

ss  (Pe
i

rotti e
i

t al., 2022; Pu
i

rnomo & Syafrianita, 

2024). As su
i

pply chain activitie
i

s be
i

come
i

 more
i

 inte
i

rconne
i

cte
i

d, companie
i

s mu
i

st e
i

nsu
i

re
i

 the
i

 

e
i

ffe
i

ctive
i

 flow of mate
i

rials, information, and produ
i

cts across organizational fu
i

nctions and 

su
i

pply chain partne
i

rs (A. A. Atie
i

h e
i

t al., 2025; Flynn e
i

t al., 2010; Masa’de
i

h e
i

t al., 2022). 

Ware
i

hou
i

se
i

 manage
i

me
i

nt has be
i

come
i

 a critical compone
i

nt of su
i

pply chain ope
i

rations, 

influ
i

e
i

ncing inve
i

ntory visibility, ope
i

rational e
i

fficie
i

ncy, and su
i

pply chain re
i

sponsive
i

ne
i

ss 

(Dzu
i

lkifli & E
i

rnawati, 2021; Fabe
i

r e
i

t al., 2013; Pu
i

rnomo e
i

t al., 2025; Tikwayo & Mathaba, 

2023; Vaičiūtė & Katinie
i

nė, 2025). To improve
i

 ware
i

hou
i

se
i

 pe
i

rformance
i

, organizations 

incre
i

asingly imple
i

me
i

nt Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

ms (WMS), which inte
i

grate
i

 and 

au
i

tomate
i

 ware
i

hou
i

se
i

 activitie
i

s. E
i

ffe
i

ctive
i

 WMS imple
i

me
i

ntation has be
i

e
i

n associate
i

d with 

improve
i

d inve
i

ntory accu
i

racy, highe
i

r ope
i

rational e
i

fficie
i

ncy, and e
i

nhance
i

d logistics 

pe
i

rformance
i

 (Dzu
i

lkifli & E
i

rnawati, 2021; Fabe
i

r e
i

t al., 2013; Pu
i

rnomo e
i

t al., 2025; Tikwayo 

& Mathaba, 2023; Vaičiūtė & Katinie
i

nė, 2025). 

The
i

 e
i

me
i

rge
i

nce
i

 of Indu
i

stry 4.0 and Logistics 4.0 has acce
i

le
i

rate
i

d the
i

 adoption of digital 

te
i

chnologie
i

s across su
i

pply chain ope
i

rations. Te
i

chnologie
i

s su
i

ch as E
i

nte
i

rprise
i

 Re
i

sou
i

rce
i

 

Planning (E
i

RP), Radio Fre
i

qu
i

e
i

ncy Ide
i

ntification (RFID), Inte
i

rne
i

t of Things (IoT), clou
i

d 

compu
i

ting, and re
i

al-time
i

 information syste
i

ms have
i

 e
i

nable
i

d organizations to improve
i

 

ope
i

rational visibility, information sharing, proce
i

ss synchronization, and de
i

cision-making 

qu
i

ality. As a re
i

su
i

lt, te
i

chnology inte
i

gration has be
i

come
i

 an important factor in su
i

pporting 

ware
i

hou
i

se
i

 digitalization and e
i

nhancing su
i

pply chain pe
i

rformance
i

 (Canon e
i

t al., 2025; de
i

 Vass 

e
i

t al., 2018; Flynn e
i

t al., 2010; Jarašūnie
i

nė e
i

t al., 2023; Kmie
i

cik, 2023; Ngaboyimbe
i

re
i

 e
i

t al., 

2021). 

The
i

 growing importance
i

 of ware
i

hou
i

se
i

 digitalization is re
i

fle
i

cte
i

d in the
i

 rapid e
i

xpansion 

of logistics and e
i

-comme
i

rce
i

 activitie
i

s worldwide
i

. According to the
i

 World Bank Logistics 

Pe
i

rformance
i

 Inde
i

x (LPI) (2023) logistics e
i

fficie
i

ncy has be
i

come
i

 a critical de
i

te
i

rminant of 

national compe
i

titive
i

ne
i

ss, with su
i

pply chain re
i

liability, digital visibility, and logistics se
i

rvice
i

 

qu
i

ality incre
i

asingly influ
i

e
i

ncing e
i

conomic pe
i

rformance
i

 and inte
i

rnational trade
i

 compe
i

titive
i

ne
i

ss. 

In re
i

sponse
i

 to the
i

se
i

 challe
i

nge
i

s, manu
i

factu
i

ring organizations have
i

 acce
i

le
i

rate
i

d digital 

transformation initiative
i

s to improve
i

 ope
i

rational re
i

silie
i

nce
i

, e
i

fficie
i

ncy, and su
i

pply chain 

re
i

sponsive
i

ne
i

ss. De
i

loitte
i

 (2024) highlights that manu
i

factu
i

re
i

rs are
i

 incre
i

asingly e
i

mbracing 

digital te
i

chnologie
i

s to addre
i

ss ongoing ope
i

rational and su
i

pply chain challe
i

nge
i

s. 

The
i

 Indone
i

sian conte
i

xt re
i

fle
i

cts similar de
i

ve
i

lopme
i

nts. According to Statistics Indone
i

sia 

(BPS, 2025), the
i

 ware
i

hou
i

sing, fre
i

ight forwarding, and cou
i

rie
i

r indu
i

strie
i

s continu
i

e
i

 to e
i

xpand 

alongside
i

 the
i

 growth of digital comme
i

rce
i

. This tre
i

nd has e
i

ncou
i

rage
i

d organizations to inve
i

st 

in mode
i

rn ware
i

hou
i

se
i

 syste
i

ms that su
i

pport faste
i

r, more
i

 accu
i

rate
i

, and inte
i

grate
i

d distribu
i

tion 

proce
i

sse
i

s. Indone
i

sia’s e
i

-comme
i

rce
i

 logistics marke
i

t is proje
i

cte
i

d to re
i

ach U
i

SD 6.7 billion in 

2025 (Wibisono, 2025),  highlighting the
i

 strate
i

gic role
i

 of ware
i

hou
i

se
i

 manage
i

me
i

nt in 

su
i

pporting su
i

pply chain compe
i

titive
i

ne
i

ss. Howe
i

ve
i

r, logistics e
i

fficie
i

ncy re
i

mains a significant 

challe
i

nge
i

, as Indone
i

sia’s logistics costs still accou
i

nt for approximate
i

ly 23% of national GDP 

(Katadata Databoks, 2026). This condition indicate
i

s that many organizations continu
i

e
i

 to face
i

 

ope
i

rational challe
i

nge
i

s re
i

late
i

d to syste
i

m inte
i

gration, proce
i

ss e
i

fficie
i

ncy, and su
i

pply chain 

visibility de
i

spite
i

 ongoing digital transformation e
i

fforts. 

De
i

spite
i

 ongoing digital transformation e
i

fforts, ope
i

rational challe
i

nge
i

s re
i

main e
i

vide
i

nt in 

many manu
i

factu
i

ring ware
i

hou
i

se
i

s. Obse
i

rvations from A. M. Atie
i

h e
i

t al. (2016) at the
i

 re
i

se
i

arch 

re
i

ve
i

ale
i

d inve
i

ntory discre
i

pancie
i

s, de
i

lays in data u
i

pdate
i

s, inconsiste
i

ncie
i

s be
i

twe
i

e
i

n physical and 

syste
i

m re
i

cords, and limite
i

d inte
i

gration among ope
i

rational information syste
i

ms. Althou
i

gh a 

Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

m (WMS) had be
i

e
i

n imple
i

me
i

nte
i

d, its be
i

ne
i

fits we
i

re
i

 not 
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consiste
i

ntly re
i

alize
i

d du
i

e
i

 to fragme
i

nte
i

d te
i

chnology inte
i

gration, varying le
i

ve
i

ls of syste
i

m 

u
i

tilization, and inconsiste
i

nt manage
i

rial su
i

pport. The
i

se
i

 findings su
i

gge
i

st that te
i

chnology 

adoption alone
i

 is insu
i

fficie
i

nt to improve
i

 ope
i

rational pe
i

rformance
i

 withou
i

t ade
i

qu
i

ate
i

 

organizational re
i

adine
i

ss, manage
i

me
i

nt commitme
i

nt, and e
i

mploye
i

e
i

 capability de
i

ve
i

lopme
i

nt 

(Kamble
i

 & Gu
i

nase
i

karan, 2019; Su
i

ri e
i

t al., 2024; Vaičiūtė & Katinie
i

nė, 2025). 

E
i

xisting lite
i

ratu
i

re
i

 su
i

gge
i

sts that su
i

cce
i

ssfu
i

l ware
i

hou
i

se
i

 digitalization de
i

pe
i

nds not only on 

te
i

chnological capability bu
i

t also on organizational re
i

adine
i

ss (Canon e
i

t al., 2025; E
i

rna e
i

t al., 

2019). Howe
i

ve
i

r, many organizations continu
i

e
i

 to e
i

xpe
i

rie
i

nce
i

 inve
i

ntory inaccu
i

racie
i

s, proce
i

ss 

ine
i

fficie
i

ncie
i

s, and limite
i

d ope
i

rational visibility de
i

spite
i

 su
i

bstantial inve
i

stme
i

nts in digital 

te
i

chnologie
i

s. This indicate
i

s that te
i

chnology adoption alone
i

 is insu
i

fficie
i

nt to improve
i

 su
i

pply 

chain pe
i

rformance
i

. Rathe
i

r, the
i

 ability to e
i

ffe
i

ctive
i

ly u
i

tilize
i

 WMS may se
i

rve
i

 as a critical 

me
i

chanism throu
i

gh which te
i

chnological and organizational re
i

sou
i

rce
i

s are
i

 translate
i

d into 

ope
i

rational and su
i

pply chain be
i

ne
i

fits. 

To e
i

xplain this phe
i

nome
i

non, this stu
i

dy adopts the
i

 Te
i

chnology–Organization–

E
i

nvironme
i

nt (TOE
i

) frame
i

work as the
i

 primary the
i

ore
i

tical fou
i

ndation and the
i

 Re
i

sou
i

rce
i

-Base
i

d 

Vie
i

w (RBV) as a comple
i

me
i

ntary pe
i

rspe
i

ctive
i

. TOE
i

 su
i

gge
i

sts that te
i

chnology imple
i

me
i

ntation 

su
i

cce
i

ss is influ
i

e
i

nce
i

d by te
i

chnological and organizational factors, re
i

pre
i

se
i

nte
i

d in this stu
i

dy by 

Te
i

chnology Inte
i

gration and Organizational Su
i

pport (Lou
i

is e
i

t al., 1990). Me
i

anwhile
i

, RBV 

e
i

xplains how the
i

se
i

 re
i

sou
i

rce
i

s can be
i

 transforme
i

d into organizational valu
i

e
i

 throu
i

gh ope
i

rational 

capabilitie
i

s (Jay Barne
i

y e
i

t al., 1991). In this conte
i

xt, WMS E
i

ffe
i

ctive
i

ne
i

ss is vie
i

we
i

d as a ke
i

y 

capability that conve
i

rts te
i

chnological and organizational re
i

sou
i

rce
i

s into improve
i

d Su
i

pply 

Chain Pe
i

rformance
i

. The
i

re
i

fore
i

, the
i

 inte
i

gration of TOE
i

 and RBV provide
i

s a compre
i

he
i

nsive
i

 

frame
i

work for u
i

nde
i

rstanding how ware
i

hou
i

se
i

 digitalization contribu
i

te
i

s to su
i

pply chain 

pe
i

rformance
i

 improve
i

me
i

nt. 

Althou
i

gh pre
i

viou
i

s stu
i

die
i

s have
i

 inve
i

stigate
i

d ware
i

hou
i

se
i

 manage
i

me
i

nt syste
i

ms, su
i

pply 

chain digitalization, and te
i

chnology adoption, se
i

ve
i

ral important re
i

se
i

arch gaps re
i

main. First, 

e
i

xisting stu
i

die
i

s pre
i

dominantly focu
i

s on the
i

 dire
i

ct ope
i

rational impacts of WMS imple
i

me
i

ntation, 

while
i

 providing limite
i

d u
i

nde
i

rstanding of the
i

 me
i

chanisms throu
i

gh which te
i

chnological and 

organizational capabilitie
i

s contribu
i

te
i

 to broade
i

r su
i

pply chain ou
i

tcome
i

s (Kodithu
i

wakku
i

 e
i

t al., 

2022; Saraswati & Amin, 2024). Se
i

cond, prior re
i

se
i

arch has rare
i

ly inte
i

grate
i

d the
i

 Re
i

sou
i

rce
i

-

Base
i

d Vie
i

w and Te
i

chnology–Organization–E
i

nvironme
i

nt pe
i

rspe
i

ctive
i

s into a u
i

nifie
i

d e
i

mpirical 

frame
i

work that e
i

xplains ware
i

hou
i

se
i

 digital transformation (Yu
i

 e
i

t al., 2026). Third, the
i

 

me
i

diating role
i

 of WMS e
i

ffe
i

ctive
i

ne
i

ss in translating organizational and te
i

chnological re
i

sou
i

rce
i

s 

into su
i

pply chain valu
i

e
i

 re
i

mains u
i

nde
i

re
i

xplore
i

d, particu
i

larly within e
i

me
i

rging e
i

conomie
i

s whe
i

re
i

 

digital transformation matu
i

rity is still de
i

ve
i

loping (Pe
i

rotti e
i

t al., 2022; Vaičiūtė & Katinie
i

nė, 

2025). 

The
i

 nove
i

lty of this stu
i

dy lie
i

s in its inte
i

grate
i

d e
i

xamination of ware
i

hou
i

se
i

 digitalization 

from both te
i

chnological and organizational pe
i

rspe
i

ctive
i

s. First, this stu
i

dy combine
i

s the
i

 

Te
i

chnology–Organization–E
i

nvironme
i

nt (TOE
i

) frame
i

work and the
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w 

(RBV) to e
i

xplain how te
i

chnology inte
i

gration and organizational su
i

pport contribu
i

te
i

 to su
i

pply 

chain pe
i

rformance
i

. Se
i

cond, it positions WMS E
i

ffe
i

ctive
i

ne
i

ss as a me
i

diating capability that 

translate
i

s te
i

chnological and organizational re
i

sou
i

rce
i

s into ope
i

rational and su
i

pply chain 

ou
i

tcome
i

s. Third, this stu
i

dy provide
i

s e
i

mpirical e
i

vide
i

nce
i

 from Indone
i

sian manu
i

factu
i

ring 

companie
i

s, an e
i

me
i

rging e
i

conomy conte
i

xt that re
i

mains u
i

nde
i

rre
i

pre
i

se
i

nte
i

d in the
i

 ware
i

hou
i

se
i

 

digitalization lite
i

ratu
i

re
i

. By te
i

sting the
i

se
i

 re
i

lationships within a single
i

 frame
i

work, this stu
i

dy 

offe
i

rs a more
i

 compre
i

he
i

nsive
i

 u
i

nde
i

rstanding of how digital ware
i

hou
i

se
i

 initiative
i

s e
i

nhance
i

 

su
i

pply chain pe
i

rformance
i

. 
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METHOD 

This stu
i

dy e
i

mploye
i

d a qu
i

antitative
i

 approach u
i

sing an e
i

xplanatory re
i

se
i

arch de
i

sign to 

e
i

xamine
i

 the
i

 cau
i

sal re
i

lationships among te
i

chnology inte
i

gration, organizational su
i

pport, 

Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

m (WMS) e
i

ffe
i

ctive
i

ne
i

ss, and su
i

pply chain pe
i

rformance
i

. The
i

 

qu
i

antitative
i

 me
i

thod was se
i

le
i

cte
i

d be
i

cau
i

se
i

 the
i

 stu
i

dy aime
i

d to e
i

mpirically te
i

st the
i

 propose
i

d 

hypothe
i

se
i

s throu
i

gh statistical analysis and e
i

valu
i

ate
i

 both dire
i

ct and indire
i

ct re
i

lationships 

among late
i

nt variable
i

s. 

 

Literature Review and Hypothesis development 

Resource-Based View and Technology–Organization–Environment Framework 

The
i

 Te
i

chnology–Organization–E
i

nvironme
i

nt (TOE
i

) frame
i

work, de
i

ve
i

lope
i

d by Lou
i

is e
i

t 

al. (1990), se
i

rve
i

s as the
i

 primary the
i

ore
i

tical fou
i

ndation of this stu
i

dy. The
i

 TOE
i

 frame
i

work 

e
i

xplains that the
i

 su
i

cce
i

ssfu
i

l adoption and imple
i

me
i

ntation of te
i

chnology are
i

 influ
i

e
i

nce
i

d by thre
i

e
i

 

conte
i

xtu
i

al dime
i

nsions: te
i

chnological factors, organizational factors, and e
i

nvironme
i

ntal 

conditions. This frame
i

work has be
i

e
i

n wide
i

ly applie
i

d in stu
i

die
i

s re
i

late
i

d to digital transformation, 

information syste
i

ms adoption, Indu
i

stry 4.0 imple
i

me
i

ntation, and su
i

pply chain digitalization 

be
i

cau
i

se
i

 it provide
i

s a compre
i

he
i

nsive
i

 e
i

xplanation of how te
i

chnological and organizational 

re
i

adine
i

ss affe
i

ct the
i

 su
i

cce
i

ss of te
i

chnology imple
i

me
i

ntation. 

In the
i

 conte
i

xt of this re
i

se
i

arch, Te
i

chnology Inte
i

gration re
i

pre
i

se
i

nts the
i

 te
i

chnological 

dime
i

nsion of the
i

 TOE
i

 frame
i

work, re
i

fle
i

cting the
i

 e
i

xte
i

nt to which digital te
i

chnologie
i

s su
i

ch as 

E
i

RP, IoT, RFID, clou
i

d syste
i

ms, and WMS are
i

 inte
i

rconne
i

cte
i

d and su
i

pport organizational 

ope
i

rations. Organizational Su
i

pport re
i

pre
i

se
i

nts the
i

 organizational dime
i

nsion, e
i

ncompassing 

manage
i

me
i

nt commitme
i

nt, e
i

mploye
i

e
i

 re
i

adine
i

ss, training programs, re
i

sou
i

rce
i

 availability, and 

organizational cu
i

ltu
i

re
i

 that facilitate
i

 te
i

chnology imple
i

me
i

ntation. Accordingly, the
i

 TOE
i

 

frame
i

work provide
i

s a strong the
i

ore
i

tical basis for e
i

xplaining how te
i

chnological and 

organizational factors contribu
i

te
i

 to the
i

 e
i

ffe
i

ctive
i

ne
i

ss of Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

ms 

(WMS). 

To comple
i

me
i

nt the
i

 TOE
i

 pe
i

rspe
i

ctive
i

, this stu
i

dy also draws u
i

pon the
i

 Re
i

sou
i

rce
i

-Base
i

d 

Vie
i

w (RBV) propose
i

d by Jay Barne
i

y e
i

t al. (1991). RBV argu
i

e
i

s that su
i

pe
i

rior organizational 

pe
i

rformance
i

 is achie
i

ve
i

d throu
i

gh the
i

 de
i

ve
i

lopme
i

nt and u
i

tilization of valu
i

able
i

 organizational 

capabilitie
i

s that are
i

 difficu
i

lt for compe
i

titors to imitate
i

. Rathe
i

r than vie
i

wing te
i

chnology itse
i

lf 

as a sou
i

rce
i

 of compe
i

titive
i

 advantage
i

, RBV e
i

mphasize
i

s that organizational capabilitie
i

s de
i

rive
i

d 

from the
i

 e
i

ffe
i

ctive
i

 de
i

ployme
i

nt of re
i

sou
i

rce
i

s are
i

 the
i

 primary drive
i

rs of pe
i

rformance
i

 

improve
i

me
i

nt. From the
i

 RBV pe
i

rspe
i

ctive
i

, WMS E
i

ffe
i

ctive
i

ne
i

ss re
i

pre
i

se
i

nts an ope
i

rational 

capability throu
i

gh which te
i

chnological and organizational re
i

sou
i

rce
i

s are
i

 transforme
i

d into 

su
i

pply chain valu
i

e
i

 and pe
i

rformance
i

 improve
i

me
i

nt. Me
i

anwhile
i

, the
i

 TOE
i

 frame
i

work e
i

xplains 

how Te
i

chnology Inte
i

gration and Organizational Su
i

pport influ
i

e
i

nce
i

 the
i

 su
i

cce
i

ssfu
i

l 

imple
i

me
i

ntation and u
i

tilization of WMS. Toge
i

the
i

r, TOE
i

 and RBV provide
i

 a comple
i

me
i

ntary 

fou
i

ndation for u
i

nde
i

rstanding how ware
i

hou
i

se
i

 digitalization contribu
i

te
i

s to Su
i

pply Chain 

Pe
i

rformance
i

. 

 

Research Population and Sample 

This stu
i

dy focu
i

se
i

s on manu
i

factu
i

ring and logistics companie
i

s that have
i

 imple
i

me
i

nte
i

d 

Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

ms (WMS) as part of the
i

ir ope
i

rations and su
i

pply chains. The
i

 

stu
i

dy focu
i

se
i

s on organizations that u
i

tilize
i

 WMS to improve
i

 inve
i

ntory accu
i

racy, ope
i

rational 

e
i

fficie
i

ncy, and su
i

pply chain re
i

sponsive
i

ne
i

ss. According to John W. Cre
i

swe
i

ll (2009), A grou
i

p 
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of individu
i

als or organisations that share
i

 common characte
i

ristics is known as a popu
i

lation. 

The
i

se
i

 characte
i

ristics are
i

 re
i

le
i

vant to the
i

 obje
i

ctive
i

s of a stu
i

dy. In this stu
i

dy, the
i

 share
i

d 

characte
i

ristic is the
i

 imple
i

me
i

ntation of digital ware
i

hou
i

se
i

 syste
i

ms and su
i

pply chain inte
i

gration 

practice
i

s. 

The
i

 re
i

sponde
i

nts involve
i

d in this re
i

se
i

arch inclu
i

de
i

 logistics manage
i

rs, ware
i

hou
i

se
i

 

su
i

pe
i

rvisors, inve
i

ntory controlle
i

rs, ope
i

rational manage
i

rs, and su
i

pply chain practitione
i

rs who 

have
i

 dire
i

ct e
i

xpe
i

rie
i

nce
i

 with WMS imple
i

me
i

ntation and ware
i

hou
i

se
i

 ope
i

rations. The
i

 following 

crite
i

ria we
i

re
i

 u
i

se
i

d to de
i

te
i

rmine
i

 the
i

 sample
i

s : (1) companie
i

s had imple
i

me
i

nte
i

d WMS for at le
i

ast 

two ye
i

ars; (2) re
i

sponde
i

nts we
i

re
i

 involve
i

d in logistics, ware
i

hou
i

se
i

, or su
i

pply chain manage
i

me
i

nt 

activitie
i

s; and (3) A minimu
i

m of two ye
i

ars of work e
i

xpe
i

rie
i

nce
i

 in logistics or su
i

pply chain 

fu
i

nctions was he
i

ld by the
i

 re
i

sponde
i

nts. This stu
i

dy u
i

se
i

d pu
i

rposive
i

 sampling, whe
i

re
i

by 

re
i

sponde
i

nts we
i

re
i

 se
i

le
i

cte
i

d base
i

d on spe
i

cific crite
i

ria re
i

late
i

d to the
i

 re
i

se
i

arch obje
i

ctive
i

s.  

Su
i

giyono (2013) e
i

xplains that pu
i

rposive
i

 sampling is a sampling te
i

chniqu
i

e
i

 base
i

d on 

particu
i

lar conside
i

rations, e
i

spe
i

cially whe
i

n the
i

 re
i

se
i

arche
i

r re
i

qu
i

ire
i

s re
i

sponde
i

nts who posse
i

ss 

re
i

le
i

vant knowle
i

dge
i

 and e
i

xpe
i

rie
i

nce
i

. The
i

re
i

fore
i

, re
i

sponde
i

nts we
i

re
i

 se
i

le
i

cte
i

d only if the
i

y we
i

re
i

 

active
i

ly involve
i

d in logistics ope
i

rations, digital syste
i

m u
i

sage
i

, and su
i

pply chain de
i

cision-

making proce
i

sse
i

s within the
i

ir organizations. 

The
i

 pu
i

rposive
i

 sampling approach was conside
i

re
i

d appropriate
i

 be
i

cau
i

se
i

 not all e
i

mploye
i

e
i

s 

have
i

 su
i

fficie
i

nt u
i

nde
i

rstanding of ware
i

hou
i

se
i

 digitalization and WMS imple
i

me
i

ntation. By 

se
i

le
i

cting re
i

sponde
i

nts who are
i

 dire
i

ctly e
i

ngage
i

d in ope
i

rational and manage
i

rial logistics 

activitie
i

s, the
i

 stu
i

dy is e
i

xpe
i

cte
i

d to ge
i

ne
i

rate
i

 more
i

 re
i

liable
i

 and me
i

aningfu
i

l findings. Sarste
i

dt e
i

t 

al. (2021) also e
i

mphasize
i

 that in re
i

se
i

arch u
i

sing Stru
i

ctu
i

ral E
i

qu
i

ation Mode
i

ling (SE
i

M), 

re
i

sponde
i

nts shou
i

ld posse
i

ss ade
i

qu
i

ate
i

 knowle
i

dge
i

 re
i

garding the
i

 phe
i

nome
i

non be
i

ing stu
i

die
i

d to 

e
i

nsu
i

re
i

 data qu
i

ality and analytical accu
i

racy. 

The
i

 sample
i

 size
i

 for this stu
i

dy was calcu
i

late
i

d u
i

sing the
i

 Partial Le
i

ast Squ
i

are
i

s–Stru
i

ctu
i

ral 

E
i

qu
i

ation Mode
i

ling (PLS-SE
i

M) te
i

chniqu
i

e
i

. Base
i

d on the
i

 findings of Hair e
i

t al. (2022), 

re
i

se
i

arche
i

rs can e
i

stimate
i

 the
i

 minimu
i

m sample
i

 size
i

 u
i

sing the
i

 10-time
i

s ru
i

le
i

, by re
i

comme
i

nding 

the
i

ir sample
i

 at le
i

ast 10 time
i

s the
i

 size
i

 of the
i

 large
i

st nu
i

mbe
i

r of stru
i

ctu
i

ral paths dire
i

cte
i

d towards 

an e
i

ndoge
i

nou
i

s constru
i

ct. As the
i

 Su
i

pply Chain Pe
i

rformance
i

 variable
i

 has thre
i

e
i

 dire
i

ct 

re
i

lationships, the
i

 minimal re
i

qu
i

ire
i

me
i

nt was a sample
i

 size
i

 of 30 re
i

sponde
i

nts. The
i

re
i

fore
i

, the
i

 

total sample
i

 size
i

 of 100 re
i

sponde
i

nts u
i

se
i

d in this stu
i

dy e
i

xce
i

e
i

ds the
i

 minimu
i

m re
i

qu
i

ire
i

me
i

nt for 

a PLS-SE
i

M analysis. 

This sample
i

 size
i

 is also su
i

pporte
i

d by se
i

ve
i

ral pre
i

viou
i

s stu
i

die
i

s. Chin & G. Marcou
i

lide
i

s 

(1998) state
i

d that PLS-SE
i

M is su
i

itable
i

 for stu
i

die
i

s with re
i

lative
i

ly small sample
i

 size
i

s as long 

as validity and re
i

liability re
i

qu
i

ire
i

me
i

nts are
i

 fu
i

lfille
i

d.Marcou
i

lide
i

s & Sau
i

nde
i

rs (2006) fu
i

rthe
i

r 

e
i

xplaine
i

d that a sample
i

 of 100 re
i

sponde
i

nts is conside
i

re
i

d ade
i

qu
i

ate
i

 for e
i

xploratory PLS-SE
i

M 

re
i

se
i

arch. In addition, a powe
i

r analysis base
i

d on Cohe
i

n (1992) indicate
i

d that a minimu
i

m of 85 

re
i

sponde
i

nts was su
i

fficie
i

nt for this stu
i

dy, confirming that the
i

 sample
i

 size
i

 u
i

se
i

d me
i

e
i

ts the
i

 

statistical re
i

qu
i

ire
i

me
i

nts for SE
i

M analysis. 

 

Research Location and Period 

The
i

 stu
i

dy was condu
i

cte
i

d in manu
i

factu
i

ring and logistics companie
i

s locate
i

d in Ce
i

ntral 

Java, Indone
i

sia, particu
i

larly companie
i

s that had imple
i

me
i

nte
i

d digital ware
i

hou
i

se
i

 syste
i

ms. Data 

colle
i

ction was carrie
i

d ou
i

t du
i

ring the
i

 re
i

se
i

arch pe
i

riod throu
i

gh dire
i

ct obse
i

rvation, inte
i

rvie
i

ws, 

and qu
i

e
i

stionnaire
i

 distribu
i

tion. 

The
i

 se
i

le
i

ction of manu
i

factu
i

ring companie
i

s was base
i

d on the
i

 incre
i

asing imple
i

me
i

ntation 

of digital te
i

chnologie
i

s within ware
i

hou
i

se
i

 and logistics ope
i

rations, making this conte
i

xt re
i

le
i

vant 
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for e
i

xamining the
i

 re
i

lationship among te
i

chnological re
i

adine
i

ss, su
i

pply chain pe
i

rformance
i

, and 

organizational re
i

adine
i

ss. 

 

Research Instrument and Variables 

The
i

 conce
i

ptu
i

al frame
i

work of this stu
i

dy is pre
i

se
i

nte
i

d in Figu
i

re
i

 1. Base
i

d on the
i

 

Te
i

chnology–Organization–E
i

nvironme
i

nt (TOE
i

) frame
i

work and the
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w 

(RBV), the
i

 mode
i

l e
i

xamine
i

s the
i

 e
i

ffe
i

cts of Te
i

chnology Inte
i

gration and Organizational Su
i

pport 

on Su
i

pply Chain Pe
i

rformance
i

, both dire
i

ctly and indire
i

ctly throu
i

gh WMS E
i

ffe
i

ctive
i

ne
i

ss as a 

me
i

diating variable
i

.  

 

 

Sou
i

rce
i

: Re
i

se
i

arch Re
i

su
i

lts 

Figure 1. Research Model 

The
i

 primary data we
i

re
i

 colle
i

cte
i

d u
i

sing a stru
i

ctu
i

re
i

d qu
i

e
i

stionnaire
i

 adapte
i

d from 

e
i

stablishe
i

d stu
i

die
i

s and modifie
i

d to fit the
i

 ware
i

hou
i

se
i

 digitalization conte
i

xt. All ite
i

ms we
i

re
i

 

me
i

asu
i

re
i

d u
i

sing a five
i

-point Like
i

rt scale
i

 ranging from 1 (strongly disagre
i

e
i

) to 5 (strongly 

agre
i

e
i

). 

This stu
i

dy inve
i

stigate
i

s fou
i

r late
i

nt variable
i

s. Te
i

chnology Inte
i

gration (X1) re
i

fe
i

rs to the
i

 

e
i

xte
i

nt of inte
i

gration be
i

twe
i

e
i

n WMS and su
i

pporting digital te
i

chnologie
i

s su
i

ch as E
i

RP, IoT, 

RFID, and clou
i

d-base
i

d syste
i

ms. Organizational Su
i

pport (X2) re
i

fle
i

cts manage
i

rial commitme
i

nt, 

e
i

mploye
i

e
i

 re
i

adine
i

ss, training programs, and organizational su
i

pport for digital transformation. 

WMS E
i

ffe
i

ctive
i

ne
i

ss (Y1) re
i

pre
i

se
i

nts the
i

 ope
i

rational be
i

ne
i

fits achie
i

ve
i

d throu
i

gh WMS 

imple
i

me
i

ntation, inclu
i

ding inve
i

ntory accu
i

racy, ope
i

rational e
i

fficie
i

ncy, proce
i

ssing spe
i

e
i

d, and 

se
i

rvice
i

 qu
i

ality. Su
i

pply Chain Pe
i

rformance
i

 (Y2) re
i

fe
i

rs to organizational logistics pe
i

rformance
i

 

me
i

asu
i

re
i

d throu
i

gh re
i

sponsive
i

ne
i

ss, de
i

live
i

ry re
i

liability, ope
i

rational fle
i

xibility, cu
i

stome
i

r se
i

rvice
i

, 

and logistics e
i

fficie
i

ncy. 

The
i

 validity and re
i

liability of the
i

 me
i

asu
i

re
i

me
i

nt instru
i

me
i

nt we
i

re
i

 asse
i

sse
i

d throu
i

gh 

conve
i

rge
i

nt validity, discriminant validity, composite
i

 re
i

liability, and Cronbach’s alpha be
i

fore
i

 

e
i

valu
i

ating the
i

 stru
i

ctu
i

ral re
i

lationships among the
i

 constru
i

cts. 

 

Relationship Between Variables 

Te
i

chnology inte
i

gration e
i

nhance
i

s information visibility, ope
i

rational coordination, and 

data synchronization across ware
i

hou
i

se
i

 activitie
i

s, while
i

 organizational su
i

pport stre
i

ngthe
i

ns the
i

 

su
i

cce
i

ssfu
i

l imple
i

me
i

ntation of digital transformation throu
i

gh le
i

ade
i

rship commitme
i

nt, e
i

mploye
i

e
i

 

re
i

adine
i

ss, and organizational adaptability (de
i

 Vass e
i

t al., 2018; Su
i

ri e
i

t al., 2024). E
i

ffe
i

ctive
i

 

u
i

tilization of WMS fu
i

rthe
i

r improve
i

s inve
i

ntory accu
i

racy, proce
i

ss e
i

fficie
i

ncy, and ope
i

rational 

re
i

sponsive
i

ne
i

ss, which contribu
i

te
i

 to su
i

pe
i

rior su
i

pply chain pe
i

rformance
i

 (Kodithu
i

wakku
i

 e
i

t al., 

2022; Tikwayo & Mathaba, 2023).Accordingly, this stu
i

dy propose
i

s that WMS E
i

ffe
i

ctive
i

ne
i

ss 
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fu
i

nctions as a me
i

diating me
i

chanism throu
i

gh which Te
i

chnology Inte
i

gration and Organizational 

Su
i

pport are
i

 translate
i

d into improve
i

d Su
i

pply Chain Pe
i

rformance
i

. 

 

Technology Integration and WMS Effectiveness 

Te
i

chnology Inte
i

gration re
i

fe
i

rs to the
i

 e
i

xte
i

nt to which digital te
i

chnologie
i

s are
i

 

inte
i

rconne
i

cte
i

d and capable
i

 of e
i

xchanging information across organizational fu
i

nctions. In 

ware
i

hou
i

se
i

 e
i

nvironme
i

nts, the
i

 inte
i

gration of E
i

RP, RFID, IoT, clou
i

d compu
i

ting, and WMS 

e
i

nhance
i

s information visibility, ope
i

rational synchronization, and de
i

cision-making qu
i

ality 

(Canon e
i

t al., 2025; De
i

 Assis e
i

t al., 2024; de
i

 Vass e
i

t al., 2018). Pre
i

viou
i

s stu
i

die
i

s indicate
i

 that 

inte
i

grate
i

d te
i

chnologie
i

s improve
i

 inve
i

ntory accu
i

racy, proce
i

ss au
i

tomation, and ware
i

hou
i

se
i

 

e
i

fficie
i

ncy (Tikwayo & Mathaba, 2023; Vaičiūtė & Katinie
i

nė, 2025). Consiste
i

nt with the
i

 TOE
i

 

frame
i

work, te
i

chnological capability is e
i

xpe
i

cte
i

d to e
i

nhance
i

 syste
i

m u
i

tilization and ope
i

rational 

e
i

ffe
i

ctive
i

ne
i

ss. The
i

re
i

fore
i

, the
i

 following hypothe
i

sis is propose
i

d: 

H1: Te
i

chnology Inte
i

gration positive
i

ly affe
i

cts WMS E
i

ffe
i

ctive
i

ne
i

ss. 

 

Organizational Support and WMS Effectiveness 

Organizational Su
i

pport re
i

fle
i

cts the
i

 e
i

xte
i

nt to which manage
i

me
i

nt commitme
i

nt, le
i

ade
i

rship 

involve
i

me
i

nt, e
i

mploye
i

e
i

 re
i

adine
i

ss, organizational cu
i

ltu
i

re
i

, and training programs facilitate
i

 

digital transformation initiative
i

s. Althou
i

gh te
i

chnological infrastru
i

ctu
i

re
i

 is e
i

sse
i

ntial for 

su
i

cce
i

ssfu
i

l WMS imple
i

me
i

ntation, pre
i

viou
i

s stu
i

die
i

s indicate
i

 that organizational factors ofte
i

n 

de
i

te
i

rmine
i

 whe
i

the
i

r te
i

chnology inve
i

stme
i

nts ge
i

ne
i

rate
i

 ope
i

rational valu
i

e
i

 (de
i

 Vass e
i

t al., 2018; 

Shche
i

gole
i

va e
i

t al., 2023). E
i

mploye
i

e
i

s mu
i

st posse
i

ss ade
i

qu
i

ate
i

 digital compe
i

te
i

ncie
i

s, 

manage
i

me
i

nt mu
i

st provide
i

 strate
i

gic dire
i

ction, and organizations mu
i

st e
i

stablish su
i

pportive
i

 

cu
i

ltu
i

re
i

s capable
i

 of facilitating te
i

chnological change
i

. 

According to the
i

 TOE
i

 frame
i

work, organizational re
i

adine
i

ss re
i

pre
i

se
i

nts one
i

 of the
i

 primary 

de
i

te
i

rminants of su
i

cce
i

ssfu
i

l te
i

chnology imple
i

me
i

ntation. Organizations with strong manage
i

rial 

su
i

pport, e
i

ffe
i

ctive
i

 commu
i

nication syste
i

ms, and continu
i

ou
i

s le
i

arning cu
i

ltu
i

re
i

s te
i

nd to e
i

xpe
i

rie
i

nce
i

 

highe
i

r imple
i

me
i

ntation su
i

cce
i

ss rate
i

s than organizations lacking the
i

se
i

 characte
i

ristics ((Kamble
i

 

& Gu
i

nase
i

karan, 2019; Su
i

ri e
i

t al., 2024). Fu
i

rthe
i

rmore
i

, RBV su
i

gge
i

sts that organizational 

capability itse
i

lf constitu
i

te
i

s a valu
i

able
i

 strate
i

gic re
i

sou
i

rce
i

. Le
i

ade
i

rship commitme
i

nt, e
i

mploye
i

e
i

 

e
i

xpe
i

rtise
i

, and organizational le
i

arning me
i

chanisms e
i

nable
i

 firms to maximize
i

 the
i

 u
i

tilization of 

te
i

chnological asse
i

ts and improve
i

 ope
i

rational pe
i

rformance
i

. Conse
i

qu
i

e
i

ntly, organizations that 

provide
i

 stronge
i

r su
i

pport for digital transformation initiative
i

s are
i

 e
i

xpe
i

cte
i

d to achie
i

ve
i

 gre
i

ate
i

r 

WMS e
i

ffe
i

ctive
i

ne
i

ss. 

H2: Organizational Su
i

pport positive
i

ly affe
i

cts WMS E
i

ffe
i

ctive
i

ne
i

ss. 

 

Technology Integration and Supply Chain Performance 

Su
i

pply Chain Pe
i

rformance
i

 re
i

fe
i

rs to an organization's ability to achie
i

ve
i

 re
i

sponsive
i

ne
i

ss, 

re
i

liability, fle
i

xibility, e
i

fficie
i

ncy, and cu
i

stome
i

r satisfaction throu
i

ghou
i

t su
i

pply chain ope
i

rations. 

Te
i

chnology inte
i

gration has be
i

come
i

 incre
i

asingly important in mode
i

rn su
i

pply chains du
i

e
i

 to the
i

 

growing ne
i

e
i

d for information visibility and re
i

al-time
i

 de
i

cision making. Inte
i

grate
i

d digital 

te
i

chnologie
i

s e
i

nable
i

 organizations to synchronize
i

 activitie
i

s across procu
i

re
i

me
i

nt, ware
i

hou
i

sing, 

transportation, and distribu
i

tion fu
i

nctions (Kamble
i

 & Gu
i

nase
i

karan, 2019). 

Re
i

se
i

arch has consiste
i

ntly de
i

monstrate
i

d that te
i

chnology inte
i

gration improve
i

s su
i

pply 

chain visibility, information qu
i

ality, ope
i

rational coordination, and logistics pe
i

rformance
i

 (de
i

 

Vass e
i

t al., 2018; Hasahatan e
i

t al., 2025; Zhao e
i

t al., 2023). Organizations capable
i

 of 

inte
i

grating mu
i

ltiple
i

 digital te
i

chnologie
i

s are
i

 be
i

tte
i

r positione
i

d to re
i

spond to marke
i

t u
i

nce
i

rtainty, 

https://research.e-siber.org/SJTL


https://research.e-siber.org/SJTL,                             Vol. 4, No. 1, April - June 2026 

83 | Page 

improve
i

 de
i

live
i

ry re
i

liability, and re
i

du
i

ce
i

 ope
i

rational ine
i

fficie
i

ncie
i

s. From an RBV pe
i

rspe
i

ctive
i

, 

te
i

chnological inte
i

gration re
i

pre
i

se
i

nts a strate
i

gic capability that dire
i

ctly contribu
i

te
i

s to 

organizational pe
i

rformance
i

 by improving proce
i

ss e
i

fficie
i

ncy and ope
i

rational fle
i

xibility. 

The
i

re
i

fore
i

, organizations with highe
i

r le
i

ve
i

ls of te
i

chnology inte
i

gration are
i

 e
i

xpe
i

cte
i

d to achie
i

ve
i

 

su
i

pe
i

rior su
i

pply chain pe
i

rformance
i

. 

H3: Te
i

chnology Inte
i

gration positive
i

ly affe
i

cts Su
i

pply Chain Pe
i

rformance
i

. 

 

Organizational Support and Supply Chain Performance 

Organizational Su
i

pport is a critical organizational factor that e
i

nable
i

s e
i

ffe
i

ctive
i

 su
i

pply 

chain ope
i

rations. According to the
i

 TOE
i

 frame
i

work, manage
i

me
i

nt commitme
i

nt, e
i

mploye
i

e
i

 

re
i

adine
i

ss, and organizational cu
i

ltu
i

re
i

 influ
i

e
i

nce
i

 an organization's ability to imple
i

me
i

nt 

ope
i

rational improve
i

me
i

nts and e
i

nhance
i

 su
i

pply chain e
i

ffe
i

ctive
i

ne
i

ss (Lou
i

is e
i

t al., 1990). 

Pre
i

viou
i

s stu
i

die
i

s have
i

 shown that le
i

ade
i

rship su
i

pport, organizational cu
i

ltu
i

re
i

, and e
i

mploye
i

e
i

 

involve
i

me
i

nt contribu
i

te
i

 to be
i

tte
i

r coordination, knowle
i

dge
i

 sharing, and ope
i

rational 

pe
i

rformance
i

 across su
i

pply chain activitie
i

s(Du
i

be
i

y e
i

t al., 2019; E
i

rna e
i

t al., 2019; Zanon e
i

t al., 

2021). 

From the
i

 RBV pe
i

rspe
i

ctive
i

, organizational su
i

pport re
i

pre
i

se
i

nts a valu
i

able
i

 organizational 

re
i

sou
i

rce
i

 that stre
i

ngthe
i

ns a firm's capability to improve
i

 ope
i

rational e
i

fficie
i

ncy and 

re
i

sponsive
i

ne
i

ss (Jay Barne
i

y e
i

t al., 1991). The
i

re
i

fore
i

, organizations with stronge
i

r organizational 

su
i

pport are
i

 e
i

xpe
i

cte
i

d to achie
i

ve
i

 su
i

pe
i

rior su
i

pply chain pe
i

rformance
i

. Fu
i

rthe
i

rmore
i

, e
i

mploye
i

e
i

 

involve
i

me
i

nt and organizational le
i

arning contribu
i

te
i

 to knowle
i

dge
i

 sharing and innovation, 

which are
i

 e
i

sse
i

ntial for maintaining su
i

pply chain compe
i

titive
i

ne
i

ss in dynamic bu
i

sine
i

ss 

e
i

nvironme
i

nts (Su
i

ri e
i

t al., 2024). The
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w su
i

gge
i

sts that organizational 

su
i

pport me
i

chanisms constitu
i

te
i

 valu
i

able
i

 organizational re
i

sou
i

rce
i

s capable
i

 of ge
i

ne
i

rating 

su
i

pe
i

rior pe
i

rformance
i

 ou
i

tcome
i

s. Accordingly, organizations de
i

monstrating stronge
i

r 

organizational su
i

pport are
i

 e
i

xpe
i

cte
i

d to achie
i

ve
i

 be
i

tte
i

r su
i

pply chain pe
i

rformance
i

. 

H4: Organizational Su
i

pport positive
i

ly affe
i

cts Su
i

pply Chain Pe
i

rformance
i

. 

 

WMS Effectiveness and Supply Chain Performance 

Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

m E
i

ffe
i

ctive
i

ne
i

ss re
i

fe
i

rs to the
i

 e
i

xte
i

nt to which WMS 

su
i

cce
i

ssfu
i

lly improve
i

s ware
i

hou
i

se
i

 ope
i

rations throu
i

gh e
i

nhance
i

d inve
i

ntory accu
i

racy, proce
i

ss 

e
i

fficie
i

ncy, se
i

rvice
i

 qu
i

ality, and ope
i

rational re
i

sponsive
i

ne
i

ss. 

Ware
i

hou
i

se
i

s re
i

pre
i

se
i

nt critical node
i

s within su
i

pply chain ne
i

tworks. Conse
i

qu
i

e
i

ntly, 

ware
i

hou
i

se
i

 e
i

ffe
i

ctive
i

ne
i

ss dire
i

ctly influ
i

e
i

nce
i

s inve
i

ntory availability, orde
i

r fu
i

lfillme
i

nt 

pe
i

rformance
i

, transportation planning, and cu
i

stome
i

r satisfaction (Fabe
i

r e
i

t al., 2013).Pre
i

viou
i

s 

stu
i

die
i

s have
i

 consiste
i

ntly re
i

porte
i

d that e
i

ffe
i

ctive
i

 WMS imple
i

me
i

ntation improve
i

s ope
i

rational 

e
i

fficie
i

ncy, re
i

du
i

ce
i

s inve
i

ntory discre
i

pancie
i

s, e
i

nhance
i

s orde
i

r accu
i

racy, and shorte
i

ns fu
i

lfillme
i

nt 

le
i

ad time
i

s (Kodithu
i

wakku
i

 e
i

t al., 2022; Tikwayo & Mathaba, 2023). The
i

se
i

 ope
i

rational 

improve
i

me
i

nts u
i

ltimate
i

ly contribu
i

te
i

 to broade
i

r su
i

pply chain pe
i

rformance
i

 ou
i

tcome
i

s. 

Within the
i

 RBV frame
i

work, WMS e
i

ffe
i

ctive
i

ne
i

ss can be
i

 vie
i

we
i

d as an ope
i

rational 

capability that transforms organizational re
i

sou
i

rce
i

s into me
i

asu
i

rable
i

 pe
i

rformance
i

 improve
i

me
i

nts. 

Organizations capable
i

 of e
i

ffe
i

ctive
i

ly u
i

tilizing WMS are
i

 more
i

 like
i

ly to achie
i

ve
i

 su
i

pe
i

rior 

logistics pe
i

rformance
i

 and su
i

pply chain compe
i

titive
i

ne
i

ss. The
i

re
i

fore
i

, gre
i

ate
i

r WMS 

e
i

ffe
i

ctive
i

ne
i

ss is e
i

xpe
i

cte
i

d to improve
i

 su
i

pply chain pe
i

rformance
i

. 

H5: WMS E
i

ffe
i

ctive
i

ne
i

ss positive
i

ly affe
i

cts Su
i

pply Chain Pe
i

rformance
i

. 
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The Mediating Role of WMS Effectiveness 

Te
i

chnology inte
i

gration and organizational su
i

pport are
i

 e
i

xpe
i

cte
i

d to improve
i

 su
i

pply chain 

pe
i

rformance
i

 throu
i

gh the
i

 e
i

ffe
i

ctive
i

 u
i

tilization of Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

ms. According 

to the
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w, organizational re
i

sou
i

rce
i

s cre
i

ate
i

 valu
i

e
i

 whe
i

n the
i

y are
i

 transforme
i

d 

into ope
i

rational capabilitie
i

s (Jay Barne
i

y e
i

t al., 1991). In this conte
i

xt, Te
i

chnology Inte
i

gration 

and Organizational Su
i

pport re
i

pre
i

se
i

nt e
i

nabling re
i

sou
i

rce
i

s, while
i

 WMS E
i

ffe
i

ctive
i

ne
i

ss fu
i

nctions 

as an ope
i

rational capability that translate
i

s the
i

se
i

 re
i

sou
i

rce
i

s into pe
i

rformance
i

 ou
i

tcome
i

s. 

Similarly, the
i

 TOE
i

 frame
i

work su
i

gge
i

sts that te
i

chnological and organizational re
i

adine
i

ss 

influ
i

e
i

nce
i

 imple
i

me
i

ntation ou
i

tcome
i

s throu
i

gh actu
i

al syste
i

m u
i

tilization and ope
i

rational 

e
i

ffe
i

ctive
i

ne
i

ss (Lou
i

is e
i

t al., 1990). Pre
i

viou
i

s stu
i

die
i

s have
i

 also shown that digital te
i

chnologie
i

s 

improve
i

 organizational pe
i

rformance
i

 only whe
i

n the
i

y are
i

 e
i

ffe
i

ctive
i

ly e
i

mbe
i

dde
i

d within 

ope
i

rational proce
i

sse
i

s (Anu
i

grah & Patil, 2023). The
i

re
i

fore
i

, WMS E
i

ffe
i

ctive
i

ne
i

ss is e
i

xpe
i

cte
i

d to 

me
i

diate
i

 the
i

 re
i

lationships be
i

twe
i

e
i

n Te
i

chnology Inte
i

gration, Organizational Su
i

pport, and Su
i

pply 

Chain Pe
i

rformance
i

. 

H6: WMS E
i

ffe
i

ctive
i

ne
i

ss me
i

diate
i

s the
i

 re
i

lationship be
i

twe
i

e
i

n Te
i

chnology Inte
i

gration and 

Su
i

pply Chain Pe
i

rformance
i

. 

H7: WMS E
i

ffe
i

ctive
i

ne
i

ss me
i

diate
i

s the
i

 re
i

lationship be
i

twe
i

e
i

n Organizational Su
i

pport and 

Su
i

pply Chain Pe
i

rformance
i

. 

 

Data Analysis Technique 

The
i

 analysis of the
i

 data was e
i

xe
i

cu
i

te
i

d u
i

sing Partial Le
i

ast Squ
i

are
i

s Stru
i

ctu
i

ral E
i

qu
i

ation 

Mode
i

ling (PLS-SE
i

M) with SmartPLS 4 software
i

. This analysis was condu
i

cte
i

d in two stage
i

s. 

First, we
i

 e
i

valu
i

ate
i

d the
i

 me
i

asu
i

re
i

me
i

nt mode
i

l to asse
i

ss constru
i

ct validity and re
i

liability throu
i

gh 

ou
i

te
i

r loading, Ave
i

rage
i

 Variance
i

 E
i

xtracte
i

d (AVE
i

), discriminant validity, Cronbach's alpha, 

and composite
i

 re
i

liability. Se
i

cond, we
i

 asse
i

sse
i

d the
i

 stru
i

ctu
i

ral mode
i

l u
i

sing the
i

 coe
i

fficie
i

nt of 

de
i

te
i

rmination (R²), path coe
i

fficie
i

nts, t-statistics, and p-valu
i

e
i

s obtaine
i

d throu
i

gh the
i

 

bootstrapping proce
i

du
i

re
i

. Additionally, we
i

 pe
i

rforme
i

d me
i

diation analysis to e
i

xamine
i

 the
i

 

indire
i

ct e
i

ffe
i

cts of Te
i

chnology Inte
i

gration and Organizational Su
i

pport on Su
i

pply Chain 

Pe
i

rformance
i

 throu
i

gh WMS E
i

ffe
i

ctive
i

ne
i

ss. 

 

RESULTS AND DISCUSSION 

Respondent Profile 

This stu
i

dy involve
i

d e
i

mploye
i

e
i

s from manu
i

factu
i

ring companie
i

s who we
i

re
i

 dire
i

ctly 

e
i

ngage
i

d in logistics, ware
i

hou
i

se
i

, and su
i

pply chain activitie
i

s. The
i

 stu
i

dy's total participation 

cou
i

nt was 100 re
i

sponde
i

nts. Re
i

sponde
i

nts we
i

re
i

 se
i

le
i

cte
i

d from among those
i

 involve
i

d in 

ware
i

hou
i

se
i

, logistics and su
i

pply chain activitie
i

s, in orde
i

r to e
i

nsu
i

re
i

 that the
i

 colle
i

cte
i

d data 

re
i

fle
i

cte
i

d ope
i

rational and manage
i

rial pe
i

rspe
i

ctive
i

s re
i

late
i

d to the
i

 imple
i

me
i

ntation of a 

Ware
i

hou
i

se
i

 Manage
i

me
i

nt Syste
i

m (WMS). 

The
i

 re
i

sponde
i

nts re
i

pre
i

se
i

nte
i

d a wide
i

 range
i

 of role
i

s, ge
i

nde
i

rs, e
i

du
i

cational backgrou
i

nds 

and work e
i

xpe
i

rie
i

nce
i

. The
i

 se
i

le
i

ction of re
i

sponde
i

nts was de
i

signe
i

d to e
i

nsu
i

re
i

 that participants had 

su
i

fficie
i

nt e
i

xpe
i

rie
i

nce
i

 and u
i

nde
i

rstanding of the
i

 imple
i

me
i

ntation of Ware
i

hou
i

se
i

 Manage
i

me
i

nt 

Syste
i

ms (WMS) and ware
i

hou
i

se
i

 ope
i

rations. The
i

 de
i

mographic profile
i

 of the
i

 re
i

sponde
i

nts is 

su
i

mmarize
i

d as follows : 

 

Gender Distribution 

The
i

 re
i

sponde
i

nt composition is pre
i

se
i

nte
i

d in Figu
i

re
i

 2 and dominate
i

d by male
i

 participants. 

Ove
i

rall, 76 of the
i

 re
i

sponde
i

nts we
i

re
i

 male
i

s and 24 we
i

re
i

 fe
i

male
i

s, indicating that ope
i

rational and 
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logistics activitie
i

s within manu
i

factu
i

ring and ware
i

hou
i

se
i

 e
i

nvironme
i

nts are
i

 still primarily 

re
i

pre
i

se
i

nte
i

d by male
i

 e
i

mploye
i

e
i

s. 

 

 

Sou
i

rce
i

: Re
i

se
i

arch Re
i

su
i

lts 

Figure 2. Respondents by Gender 

 

Educational Background 

The
i

 re
i

sponde
i

nts posse
i

sse
i

d dive
i

rse
i

 e
i

du
i

cational backgrou
i

nds. The
i

 majority of 

re
i

sponde
i

nts gradu
i

ate
i

d from se
i

nior or vocational high school (35%), followe
i

d by Diploma III 

gradu
i

ate
i

s (31%), bache
i

lor de
i

gre
i

e
i

 holde
i

rs (28%), and maste
i

r de
i

gre
i

e
i

 holde
i

rs (6%). The
i

 findings 

indicate
i

 that the
i

 majority of re
i

sponde
i

nts had su
i

fficie
i

nt e
i

du
i

cational qu
i

alifications to u
i

nde
i

rstand 

ware
i

hou
i

se
i

 ope
i

rational syste
i

ms and digital logistics proce
i

sse
i

s. 

 

 

Sou
i

rce
i

: Re
i

se
i

arch Re
i

su
i

lts 

Figure 3. Respondents by Educational 

 

Position Distribution 

The
i

 re
i

sponde
i

nts occu
i

pie
i

d variou
i

s strate
i

gic and ope
i

rational positions within the
i

 

company, consisting of 16 manage
i

rs, 4 assistant manage
i

rs, 21 su
i

pe
i

rvisors, 22 staff me
i

mbe
i

rs, 

12 fore
i

me
i

n, and 24 le
i

ade
i

rs.  
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Figure 4. Respondents by Position Distribution 
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Qu
i

e
i

stionnaire
i

 distribu
i

tion was prioritize
i

d toward le
i

ade
i

rship and su
i

pe
i

rvisory le
i

ve
i

ls 

be
i

cau
i

se
i

 the
i

se
i

 positions are
i

 dire
i

ctly involve
i

d in ope
i

rational de
i

cision-making and ware
i

hou
i

se
i

 

manage
i

me
i

nt activitie
i

s. 

 

Work Experience 

Most re
i

sponde
i

nts had conside
i

rable
i

 profe
i

ssional e
i

xpe
i

rie
i

nce
i

 in logistics and ware
i

hou
i

se
i

 

ope
i

rations. Re
i

sponde
i

nts with le
i

ss than one
i

 ye
i

ar of e
i

xpe
i

rie
i

nce
i

 accou
i

nte
i

d for 18%, while
i

 24% 

had one
i

 to two ye
i

ars of e
i

xpe
i

rie
i

nce
i

, 23% had thre
i

e
i

 to five
i

 ye
i

ars, 11% had six to te
i

n ye
i

ars, and 

24% had more
i

 than te
i

n ye
i

ars of work e
i

xpe
i

rie
i

nce
i

.  
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Figure 5. Respondents by Work Experience 

 

The
i

se
i

 findings su
i

gge
i

st that the
i

 re
i

sponde
i

nts posse
i

sse
i

d ade
i

qu
i

ate
i

 practical knowle
i

dge
i

 and 

profe
i

ssional e
i

xpe
i

rie
i

nce
i

 to provide
i

 re
i

liable
i

 asse
i

ssme
i

nts re
i

garding WMS imple
i

me
i

ntation and 

su
i

pply chain ope
i

rations. Ove
i

rall, the
i

 re
i

sponde
i

nt profile
i

 de
i

monstrate
i

s that the
i

 stu
i

dy involve
i

d 

participants with re
i

le
i

vant e
i

du
i

cational backgrou
i

nds, ope
i

rational re
i

sponsibilitie
i

s, and 

profe
i

ssional e
i

xpe
i

rie
i

nce
i

, the
i

re
i

by stre
i

ngthe
i

ning the
i

 cre
i

dibility and re
i

liability of the
i

 colle
i

cte
i

d 

data. The
i

 re
i

sponde
i

nt profile
i

 indicate
i

s that the
i

 majority had more
i

 than two ye
i

ars of e
i

xpe
i

rie
i

nce
i

 

in logistics and ware
i

hou
i

se
i

 ope
i

rations, su
i

gge
i

sting that the
i

 colle
i

cte
i

d re
i

sponse
i

s ade
i

qu
i

ate
i

ly 

re
i

pre
i

se
i

nte
i

d organizational practice
i

s re
i

late
i

d to ware
i

hou
i

se
i

 digitalization and su
i

pply chain 

activitie
i

s. 

 

Measurement Model Evaluation (Outer Model) 

Be
i

fore
i

 proce
i

e
i

ding to hypothe
i

sis te
i

sting, the
i

 me
i

asu
i

re
i

me
i

nt mode
i

l e
i

valu
i

ation was 

condu
i

cte
i

d to asse
i

ss its validity and re
i

liability. The
i

 asse
i

ssme
i

nt inclu
i

de
i

d Conve
i

rge
i

nt validity, 

Discriminant validity, and Re
i

liability analysis. Fu
i

rthe
i

rmore
i

, the
i

 stru
i

ctu
i

ral mode
i

l was asse
i

sse
i

d 

to e
i

xamine
i

 the
i

 dire
i

ct and indire
i

ct re
i

lationships among Te
i

chnology Inte
i

gration, Organizational 

Su
i

pport, WMS E
i

ffe
i

ctive
i

ne
i

ss, and Su
i

pply Chain Pe
i

rformance
i

. The
i

 mode
i

l also de
i

monstrate
i

s 

the
i

 e
i

xplanatory powe
i

r of the
i

 propose
i

d frame
i

work base
i

d on the
i

 SE
i

M-PLS re
i

su
i

lts.The
i

 stru
i

ctu
i

ral 

mode
i

l (ou
i

te
i

r mode
i

l) pre
i

se
i

nte
i

d in Figu
i

re
i

 6 illu
i

strate
i

s the
i

 cau
i

sal re
i

lationships among the
i

 late
i

nt 

variable
i

s de
i

ve
i

lope
i

d in this stu
i

dy.  
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Figure 6. Boostrapping Graphic 

 

From a me
i

asu
i

re
i

me
i

nt pe
i

rspe
i

ctive
i

, all constru
i

cts are
i

 re
i

pre
i

se
i

nte
i

d by indicators with 

acce
i

ptable
i

 ou
i

te
i

r loading valu
i

e
i

s. This su
i

gge
i

sts that e
i

ach indicator accu
i

rate
i

ly re
i

pre
i

se
i

nts its 

re
i

spe
i

ctive
i

 late
i

nt variable
i

. Organizational Su
i

pport shows loading valu
i

e
i

s ranging from 0.744–

0.816, Te
i

chnology Inte
i

gration range
i

s from 0.762–0.829, WMS E
i

ffe
i

ctive
i

ne
i

ss range
i

s from 

0.808–0.909, and Su
i

pply Chain Pe
i

rformance
i

 range
i

s from 0.797–0.904. The
i

se
i

 re
i

su
i

lts indicate
i

 

that all indicators have
i

 su
i

fficie
i

nt contribu
i

tion in me
i

asu
i

ring the
i

ir re
i

spe
i

ctive
i

 constru
i

cts and 

de
i

monstrate
i

 satisfactory me
i

asu
i

re
i

me
i

nt qu
i

ality. 

The
i

 stru
i

ctu
i

ral mode
i

l also shows positive
i

 re
i

lationships among variable
i

s. Organizational 

Su
i

pport (β = 0.452) and Te
i

chnology Inte
i

gration (β = 0.478) positive
i

ly influ
i

e
i

nce
i

 WMS 

E
i

ffe
i

ctive
i

ne
i

ss. Me
i

anwhile
i

, Su
i

pply Chain Pe
i

rformance
i

 is dire
i

ctly influ
i

e
i

nce
i

d by Organizational 

Su
i

pport (β = 0.303), Te
i

chnology Inte
i

gration (β = 0.190), and WMS E
i

ffe
i

ctive
i

ne
i

ss (β = 0.430). 

The
i

 mode
i

l's e
i

xplanatory powe
i

r is strong, as e
i

vide
i

nce
i

d by its R² valu
i

e
i

s of 0.730 for WMS 

E
i

ffe
i

ctive
i

ne
i

ss and 0.725 for Su
i

pply Chain Pe
i

rformance
i

. The
i

se
i

 figu
i

re
i

s indicate
i

 that the
i

 

propose
i

d re
i

se
i

arch mode
i

l significantly e
i

xplains the
i

 e
i

ndoge
i

nou
i

s variable
i

s. 

 

Measurement Model Evaluation (Outer Model) 

One
i

 of the
i

 ke
i

y stage
i

s in e
i

valu
i

ating an ou
i

te
i

r mode
i

l is te
i

sting conve
i

rge
i

nt validity throu
i

gh 

ou
i

te
i

r loadings. The
i

se
i

 ou
i

te
i

r loadings show how strongly the
i

 indicators are
i

 corre
i

late
i

d with the
i

ir 

constru
i

ct variable
i

s. 
Table 1. Outer Loadings 

 Organizational 

Support 

Supply Chain 

Performance 

Technology 

Integration 

WMS 

Effectiveness 

OS1 0.744    

OS2 0.788    

OS3 0.816    

OS4 0.744    
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 Organizational 

Support 

Supply Chain 

Performance 

Technology 

Integration 

WMS 

Effectiveness 

OS5 0.793    

SCP1  0.851   

SCP2  0.865   

SCP3  0.797   

SCP4  0.904   

TI1   0.762  

TI2   0.805  

TI3   0.829  

TI4   0.79  

WE
i

1    0.808 

WE
i

2    0.880 

WE
i

3    0.909 

WE
i

4    0.881 

Sou
i

rce
i

: Re
i

se
i

arch data 

 

The
i

 ou
i

te
i

r loading re
i

su
i

lts show that all indicators e
i

xce
i

e
i

de
i

d the
i

 re
i

comme
i

nde
i

d thre
i

shold 

of 0.70, confirming ade
i

qu
i

ate
i

 conve
i

rge
i

nt validity and su
i

pporting the
i

 su
i

itability of the
i

 

me
i

asu
i

re
i

me
i

nt mode
i

l for fu
i

rthe
i

r analysis. 

 

Discriminant Validity 

The
i

 ne
i

xt stage
i

 involve
i

d e
i

valu
i

ating discriminant validity in orde
i

r to confirm that e
i

ach 

constru
i

ct in the
i

 mode
i

l re
i

pre
i

se
i

nts a u
i

niqu
i

e
i

 conce
i

pt and avoids ove
i

rlap with othe
i

r constru
i

cts. 

For this stu
i

dy, the
i

 He
i

te
i

rotrait–Monotrait Ratio (HTMT) approach was u
i

se
i

d in SmartPLS to 

asse
i

ss discriminant validity. This approach is conside
i

re
i

d to be
i

 more
i

 se
i

nsitive
i

 and re
i

liable
i

 than 

traditional me
i

thods su
i

ch as cross-loading and the
i

 Forne
i

ll–Larcke
i

r crite
i

rion. Ge
i

ne
i

rally, 

discriminant validity is conside
i

re
i

d acce
i

ptable
i

 whe
i

n HTMT valu
i

e
i

s are
i

 be
i

low 0.90, thou
i

gh 

valu
i

e
i

s be
i

low 0.85 are
i

 pre
i

fe
i

rre
i

d for more
i

 stringe
i

nt confirmatory stu
i

die
i

s. 

 
Table 2. Discriminant Validity 

 Organizational 

Support 

Supply Chain 

Performance 

Technology 

Integration 

WMS 

Effectiveness 

Organizational Support     

Supply Chain Performance 0.896    

Technology Integration 0.824 0.871   

WMS Effectiveness 0.899 0.914 0.912  

Sou
i

rce
i

: Re
i

se
i

arch data 
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The
i

 re
i

su
i

lts showe
i

d table
i

 2, The
i

 HTMT re
i

su
i

lts indicate
i

 that most constru
i

ct re
i

lationships 

me
i

t the
i

 re
i

comme
i

nde
i

d thre
i

shold, inclu
i

ding Organizational Su
i

pport–Su
i

pply Chain Pe
i

rformance
i

 

(0.896), Te
i

chnology Inte
i

gration–Su
i

pply Chain Pe
i

rformance
i

 (0.871), Te
i

chnology Inte
i

gration–

Organizational Su
i

pport (0.824), and WMS E
i

ffe
i

ctive
i

ne
i

ss–Organizational Su
i

pport (0.899). 

The
i

se
i

 findings confirm that the
i

 constru
i

cts are
i

 conce
i

ptu
i

ally distinct and acce
i

ptable
i

 discriminant 

validity has be
i

e
i

n de
i

monstrate
i

d. 

Howe
i

ve
i

r, the
i

 re
i

lationships be
i

twe
i

e
i

n WMS E
i

ffe
i

ctive
i

ne
i

ss–Su
i

pply Chain Pe
i

rformance
i

 

(0.914) and WMS E
i

ffe
i

ctive
i

ne
i

ss–Te
i

chnology Inte
i

gration (0.912) slightly e
i

xce
i

e
i

de
i

d the
i

 

re
i

comme
i

nde
i

d thre
i

shold. This su
i

gge
i

sts a strong association among the
i

se
i

 constru
i

cts, re
i

fle
i

cting 

the
i

 close
i

 linkage
i

 be
i

twe
i

e
i

n te
i

chnological inte
i

gration, WMS e
i

ffe
i

ctive
i

ne
i

ss, and su
i

pply chain 

pe
i

rformance
i

. Give
i

n the
i

 small de
i

viation and strong the
i

ore
i

tical su
i

pport, the
i

 discriminant validity 

re
i

mains acce
i

ptable
i

 for this stu
i

dy. 

 

Construct Reliability and Average Variance Extracted (AVE) 

Ave
i

rage
i

 Variance
i

 E
i

xtracte
i

d (AVE
i

) was asse
i

sse
i

d to e
i

valu
i

ate
i

 conve
i

rge
i

nt validity. In 

SE
i

M-PLS, an AVE
i

 valu
i

e
i

 above
i

 0.50 indicate
i

s that a constru
i

ct e
i

xplains more
i

 than half of the
i

 

variance
i

 of its indicators, confirming ade
i

qu
i

ate
i

 re
i

pre
i

se
i

ntation of the
i

 late
i

nt variable
i

s. 

 
Table 3. Construct Reliability and Validity AVE 

 
Cronbach

's alpha 

Composite 

reliability (rho_a) 

Composite 

reliability (rho_c) 

Average variance 

extracted (AVE) 

Organizational Support 0.836 0.839 0.884 0.605 

Supply Chain Performance 0.877 0.883 0.916 0.731 

Technology Integration 0.809 0.811 0.874 0.635 

WMS Effectiveness 0.893 0.897 0.926 0.757 

Sou
i

rce
i

: Re
i

se
i

arch data 

 

Base
i

d on Table
i

 3, all constru
i

cts achie
i

ve
i

d AVE
i

 valu
i

e
i

s above
i

 the
i

 re
i

comme
i

nde
i

d thre
i

shold 

of 0.50, confirming ade
i

qu
i

ate
i

 conve
i

rge
i

nt validity. The
i

 AVE
i

 valu
i

e
i

s range
i

d from 0.605 to 0.757, 

indicating that the
i

 constru
i

cts su
i

fficie
i

ntly e
i

xplain the
i

 variance
i

 of the
i

ir indicators and that the
i

 

me
i

asu
i

re
i

me
i

nt mode
i

l is su
i

itable
i

 for fu
i

rthe
i

r analysis. 

 

Convergent Validity 

The
i

 e
i

valu
i

ation of conve
i

rge
i

nt validity was done
i

 u
i

sing factor loading valu
i

e
i

s and Ave
i

rage
i

 

Variance
i

 E
i

xtracte
i

d (AVE
i

). To confirm acce
i

ptable
i

 constru
i

ct validity, indicator loadings shou
i

ld 

e
i

xce
i

e
i

d 0.70, and AVE
i

 valu
i

e
i

s shou
i

ld be
i

 gre
i

ate
i

r than 0.50, according to the
i

 re
i

comme
i

nde
i

d 

crite
i

ria. 

 
Table 4. Convergent Validity 

 R-square R-square adjusted 

Supply Chain Performance 0.725 0.717 

WMS Effectiveness 0.73 0.724 

Sou
i

rce
i

: Re
i

se
i

arch data 
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The
i

 Conve
i

rge
i

nt Validity re
i

su
i

lts pre
i

se
i

nte
i

d in Table
i

 4 show that all indicators have
i

 

acce
i

ptable
i

 validity and can ade
i

qu
i

ate
i

ly re
i

pre
i

se
i

nt the
i

ir re
i

spe
i

ctive
i

 constru
i

cts. Re
i

su
i

lts from the
i

 

stru
i

ctu
i

ral mode
i

lling e
i

valu
i

ation fu
i

rthe
i

r su
i

gge
i

st that the
i

 propose
i

d re
i

se
i

arch de
i

sign has strong 

e
i

xplanatory powe
i

r. Su
i

pply Chain Pe
i

rformance
i

 achie
i

ve
i

d R² and Adju
i

ste
i

d R² valu
i

e
i

s of 0.725 

and 0.717 re
i

spe
i

ctive
i

ly, me
i

aning that 72.5% is e
i

xplaine
i

d by the
i

 inclu
i

de
i

d inde
i

pe
i

nde
i

nt variable
i

s, 

with the
i

 re
i

maining 27.5% influ
i

e
i

nce
i

d by factors ou
i

tside
i

 the
i

 scope
i

 of this stu
i

dy. Similarly, 

WMS e
i

ffe
i

ctive
i

ne
i

ss obtaine
i

d an R² valu
i

e
i

 of 0.730 and an adju
i

ste
i

d R² valu
i

e
i

 of 0.724, showing 

that 73.0% of its variance
i

 is e
i

xplaine
i

d by the
i

 e
i

xoge
i

nou
i

s variable
i

s in the
i

 mode
i

l. The
i

 small 

diffe
i

re
i

nce
i

s be
i

twe
i

e
i

n the
i

 R² and adju
i

ste
i

d R² valu
i

e
i

s for both e
i

ndoge
i

nou
i

s variable
i

s su
i

gge
i

st that 

the
i

 mode
i

l is stable
i

 and has good pre
i

dictive
i

 accu
i

racy.  

 

Significant Path Coefficient Validity 

Afte
i

r the
i

 me
i

asu
i

re
i

me
i

nt mode
i

l (ou
i

te
i

r mode
i

l) was confirme
i

d to me
i

e
i

t the
i

 re
i

qu
i

ire
i

d validity 

and re
i

liability crite
i

ria, the
i

 e
i

valu
i

ation proce
i

e
i

de
i

d to the
i

 stru
i

ctu
i

ral mode
i

l (inne
i

r mode
i

l) throu
i

gh 

path coe
i

fficie
i

nt analysis and bootstrapping to e
i

xamine
i

 the
i

 propose
i

d hypothe
i

se
i

s. The
i

 re
i

su
i

lts of 

the
i

 SE
i

M-PLS analysis can be
i

 se
i

e
i

n in table
i

 5. 

 
Table 5. Significant Path Coefficient Validity 

 

Original 

sample (O) 

Sample 

mean (M) 

Standard 

Deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 

P 

values 

Organizational Support -> 

Supply Chain Performance 
0.303 0.317 0.138 2.191 0.028 

Organizational Support -> 

WMS Effectiveness 
0.452 0.45 0.073 6.170 0 

Technology Integration -> 

Supply Chain Performance 
0.190 0.188 0.090 2.122 0.034 

Technology Integration -> 

WMS Effectiveness 
0.478 0.478 0.072 6.660 0 

WMS Effectiveness -> 

Supply Chain Performance 
0.430 0.411 0.121 3.561 0 

Sou
i

rce
i

: Re
i

se
i

arch data 

 

Base
i

d on the
i

 Conve
i

rge
i

nt Validity re
i

su
i

lts pre
i

se
i

nte
i

d in Table
i

 5, The
i

 re
i

su
i

lts indicate
i

 that 

all re
i

lationships among constru
i

cts are
i

 positive
i

 and statistically significant, as re
i

fle
i

cte
i

d by T-

statistics valu
i

e
i

s above
i

 1.96 and P-valu
i

e
i

s be
i

low 0.05. Te
i

chnology Inte
i

gration de
i

monstrate
i

d the
i

 

stronge
i

st influ
i

e
i

nce
i

 on WMS E
i

ffe
i

ctive
i

ne
i

ss (β = 0.478; T = 6.660; P = 0.000), followe
i

d by 

Organizational Su
i

pport (β = 0.452; T = 6.170; P = 0.000), indicating that both te
i

chnological 

re
i

adine
i

ss and organizational su
i

pport are
i

 critical factors in achie
i

ving e
i

ffe
i

ctive
i

 WMS 

imple
i

me
i

ntation. In addition, Su
i

pply Chain Pe
i

rformance
i

 was positive
i

ly influ
i

e
i

nce
i

d by WMS 

E
i

ffe
i

ctive
i

ne
i

ss (β = 0.430; T = 3.561; P = 0.000), Organizational Su
i

pport (β = 0.303; T = 2.191; 

P = 0.028), and Te
i

chnology Inte
i

gration (β = 0.190; T = 2.122; P = 0.034).  

Ove
i

rall, the
i

se
i

 findings su
i

gge
i

st that e
i

ffe
i

ctive
i

 WMS imple
i

me
i

ntation plays a strate
i

gic role
i

 

in conne
i

cting organizational and te
i

chnological capabilitie
i

s to improve
i

d su
i

pply chain 

pe
i

rformance
i

, highlighting that su
i

stainable
i

 ope
i

rational improve
i

me
i

nts re
i

qu
i

ire
i

 not only 

advance
i

d te
i

chnology bu
i

t also strong organizational su
i

pport.  
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Significant Path Coefficient Validity 

The
i

 me
i

diation e
i

ffe
i

ct analysis was condu
i

cte
i

d to e
i

xamine
i

 whe
i

the
i

r WMS E
i

ffe
i

ctive
i

ne
i

ss 

se
i

rve
i

s as an inte
i

rve
i

ning me
i

chanism linking Organizational Su
i

pport and Te
i

chnology 

Inte
i

gration to Su
i

pply Chain Pe
i

rformance
i

. The
i

 re
i

su
i

lts show that both indire
i

ct re
i

lationships are
i

 

positive
i

 and statistically significant. The
i

 re
i

su
i

lts of the
i

 me
i

diation e
i

ffe
i

ct analysis can be
i

 se
i

e
i

n in 

Table
i

 6. 
Table 6. Mediation Effect Analysis 

 
Original 

sample
i

 

Sample
i

 

me
i

an 

Standard 

de
i

viation 

T statistics 

(|O/STDE
i

V|) 

P 

valu
i

e
i

s 

Organizational Suipport -> WMS 

Eiffeictiveineiss -> Suipply Chain Peirformancei 
0.194 0.183 0.058 3.344 0.001 

Teichnology Inteigration -> WMS 

Eiffeictiveineiss -> Suipply Chain Peirformancei 
0.205 0.199 0.072 2.871 0.004 

Sou
i

rce
i

: Re
i

se
i

arch data 

 

The
i

 indire
i

ct e
i

ffe
i

ct of Organizational Su
i

pport → WMS E
i

ffe
i

ctive
i

ne
i

ss → Su
i

pply Chain 

Pe
i

rformance
i

 produ
i

ce
i

d a coe
i

fficie
i

nt of 0.194 (T = 3.344; P = 0.001), indicating that stronge
i

r 

organizational su
i

pport e
i

nhance
i

s su
i

pply chain pe
i

rformance
i

 by improving the
i

 e
i

ffe
i

ctive
i

ne
i

ss of 

WMS imple
i

me
i

ntation. Similarly, the
i

 indire
i

ct re
i

lationship of Te
i

chnology Inte
i

gration → WMS 

E
i

ffe
i

ctive
i

ne
i

ss → Su
i

pply Chain Pe
i

rformance
i

 ge
i

ne
i

rate
i

d a coe
i

fficie
i

nt of 0.205 (T = 2.871; P = 

0.004), de
i

monstrating that be
i

tte
i

r te
i

chnological inte
i

gration contribu
i

te
i

s to highe
i

r su
i

pply chain 

pe
i

rformance
i

 throu
i

gh more
i

 e
i

ffe
i

ctive
i

 WMS u
i

tilization. The
i

se
i

 findings confirm ove
i

rall that 

WMS e
i

ffe
i

ctive
i

ne
i

ss me
i

diate
i

s significantly, su
i

gge
i

sting that improve
i

me
i

nts in su
i

pply chain 

pe
i

rformance
i

 are
i

 achie
i

ve
i

d not only throu
i

gh organisational and te
i

chnological factors, bu
i

t also 

throu
i

gh a company’s ability to optimise
i

 WMS imple
i

me
i

ntation within logistics ope
i

rations. 

 

Discussion 

This finding is consiste
i

nt with E
i

rna e
i

t al. (2019), who fou
i

nd that organizational 

collaboration and innovation-orie
i

nte
i

d capabilitie
i

s positive
i

ly influ
i

e
i

nce
i

 su
i

pply chain 

pe
i

rformance
i

 in Indone
i

sian logistics companie
i

s. The
i

 positive
i

 influ
i

e
i

nce
i

 of te
i

chnology 

inte
i

gration su
i

gge
i

sts that the
i

 inte
i

gration of digital te
i

chnologie
i

s e
i

nhance
i

s information visibility, 

ope
i

rational coordination, and ware
i

hou
i

se
i

 proce
i

ss e
i

fficie
i

ncy. This finding su
i

pports the
i

 

Te
i

chnology–Organization–E
i

nvironme
i

nt (TOE
i

) frame
i

work, which e
i

mphasize
i

s the
i

 role
i

 of 

te
i

chnological re
i

adine
i

ss in su
i

cce
i

ssfu
i

l syste
i

m imple
i

me
i

ntation, and is consiste
i

nt with pre
i

viou
i

s 

stu
i

die
i

s highlighting the
i

 be
i

ne
i

fits of inte
i

grate
i

d digital te
i

chnologie
i

s in ware
i

hou
i

se
i

 ope
i

rations (de
i

 

Vass e
i

t al., 2018; Tikwayo & Mathaba, 2023) 

The
i

 significant e
i

ffe
i

ct of organizational su
i

pport de
i

monstrate
i

s that su
i

cce
i

ssfu
i

l ware
i

hou
i

se
i

 

digitalization re
i

qu
i

ire
i

s more
i

 than te
i

chnological inve
i

stme
i

nt. This stu
i

dy is consiste
i

nt with the
i

 

findings of Mu
i

lyati (2020), who re
i

porte
i

d that organisational collaboration and innovation 

capabilitie
i

s are
i

 ke
i

y drive
i

rs of improve
i

d su
i

pply chain pe
i

rformance
i

 in logistics organisations. 

The
i

 significant impact of organisational su
i

pport shows that su
i

cce
i

ssfu
i

l ware
i

hou
i

se
i

 digitalisation 

re
i

qu
i

ire
i

s more
i

 than ju
i

st te
i

chnological inve
i

stme
i

nt. This finding se
i

rve
i

s to re
i

inforce
i

 the
i

 

organisational e
i

le
i

me
i

nt of the
i

 TOE
i

 frame
i

work and is in alignme
i

nt with pre
i

ce
i

ding stu
i

die
i

s that 

have
i

 place
i

d significant e
i

mphasis on the
i

 pivotal role
i

 of organisational re
i

adine
i

ss in digital 

transformation initiative
i

s (Kamble
i

 & Gu
i

nase
i

karan, 2019; Su
i

ri e
i

t al., 2024). 
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Fu
i

rthe
i

rmore
i

, the
i

 re
i

su
i

lts re
i

ve
i

al that te
i

chnology inte
i

gration, organizational su
i

pport, and 

WMS e
i

ffe
i

ctive
i

ne
i

ss contribu
i

te
i

 positive
i

ly to su
i

pply chain pe
i

rformance
i

. Among the
i

se
i

 

re
i

lationships, WMS e
i

ffe
i

ctive
i

ne
i

ss e
i

xhibits the
i

 stronge
i

st influ
i

e
i

nce
i

, indicating that e
i

ffe
i

ctive
i

 

ware
i

hou
i

se
i

 ope
i

rations play a critical role
i

 in improving re
i

sponsive
i

ne
i

ss, inve
i

ntory accu
i

racy, 

logistics e
i

fficie
i

ncy, and de
i

live
i

ry re
i

liability. From the
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w (RBV) 

pe
i

rspe
i

ctive
i

, WMS e
i

ffe
i

ctive
i

ne
i

ss can be
i

 vie
i

we
i

d as an ope
i

rational capability throu
i

gh which 

te
i

chnological and organizational re
i

sou
i

rce
i

s are
i

 transforme
i

d into su
i

pe
i

rior su
i

pply chain 

pe
i

rformance
i

. Ove
i

rall, the
i

 findings su
i

pport the
i

 comple
i

me
i

ntary role
i

s of TOE
i

 and RBV in 

e
i

xplaining how te
i

chnological and organizational factors jointly e
i

nhance
i

 su
i

pply chain 

ou
i

tcome
i

s throu
i

gh e
i

ffe
i

ctive
i

 ware
i

hou
i

se
i

 manage
i

me
i

nt practice
i

s. 

 

CONCLUSION 

This stu
i

dy e
i

xamine
i

d the
i

 re
i

lationships among Te
i

chnology Inte
i

gration, Organizational 

Su
i

pport, WMS E
i

ffe
i

ctive
i

ne
i

ss, and Su
i

pply Chain Pe
i

rformance
i

 within manu
i

factu
i

ring 

companie
i

s. The
i

 findings confirm that Te
i

chnology Inte
i

gration and Organizational Su
i

pport 

significantly e
i

nhance
i

 WMS E
i

ffe
i

ctive
i

ne
i

ss and Su
i

pply Chain Pe
i

rformance
i

. In addition, WMS 

E
i

ffe
i

ctive
i

ne
i

ss was fou
i

nd to have
i

 a significant positive
i

 impact on Su
i

pply Chain Pe
i

rformance
i

 

and se
i

rve
i

s as an important me
i

diating me
i

chanism throu
i

gh which te
i

chnological and 

organizational capabilitie
i

s ge
i

ne
i

rate
i

 ope
i

rational valu
i

e
i

. 

In the
i

ory, this stu
i

dy adds to the
i

 e
i

xisting lite
i

ratu
i

re
i

 on su
i

pply chain and ware
i

hou
i

se
i

 

manage
i

me
i

nt by inte
i

grating the
i

 Te
i

chnology–Organization–E
i

nvironme
i

nt (TOE
i

) frame
i

work 

and the
i

 Re
i

sou
i

rce
i

-Base
i

d Vie
i

w (RBV) into a u
i

nifie
i

d mode
i

lling approach. The
i

 findings show 

that te
i

chnology and organizational re
i

adine
i

ss influ
i

e
i

nce
i

 pe
i

rformance
i

 not only dire
i

ctly bu
i

t also 

indire
i

ctly throu
i

gh the
i

 e
i

ffe
i

ctive
i

ne
i

ss of ware
i

hou
i

se
i

 manage
i

me
i

nt syste
i

ms, the
i

re
i

by providing a 

more
i

 compre
i

he
i

nsive
i

 e
i

xplanation of ware
i

hou
i

se
i

 digital transformation. 

From a practical point of vie
i

w, the
i

se
i

 re
i

su
i

lts indicate
i

 that manu
i

factu
i

ring companie
i

s are
i

 

be
i

tte
i

r off not only adopting te
i

chnology, bu
i

t also stre
i

ngthe
i

n organizational su
i

pport, e
i

mploye
i

e
i

 

re
i

adine
i

ss, and manage
i

rial commitme
i

nt to maximize
i

 the
i

 be
i

ne
i

fits of ware
i

hou
i

se
i

 digitalization. 

By aligning te
i

chnological capabilitie
i

s with organizational re
i

sou
i

rce
i

s, firms can improve
i

 

ware
i

hou
i

se
i

 ope
i

rations, inve
i

ntory visibility, logistics re
i

sponsive
i

ne
i

ss, and ove
i

rall su
i

pply chain 

pe
i

rformance
i

. 

The
i

 stu
i

dy has se
i

ve
i

ral limitations. Firstly, the
i

 re
i

se
i

arch focu
i

se
i

d on manu
i

factu
i

ring 

companie
i

s in Ce
i

ntral Java, which may limit the
i

 ge
i

ne
i

ralisability of the
i

 findings. Se
i

condly, the
i

 

stu
i

dy u
i

se
i

d a cross-se
i

ctional de
i

sign. Fu
i

rthe
i

r re
i

se
i

arch cou
i

ld e
i

xplore
i

 diffe
i

re
i

nt ge
i

ographical are
i

as 

and indu
i

strial se
i

ctors, e
i

xamining additional factors su
i

ch as e
i

nvironme
i

ntal u
i

nce
i

rtainty, digital 

matu
i

rity and su
i

pply chain re
i

silie
i

nce
i

, in orde
i

r to gain a more
i

 compre
i

he
i

nsive
i

 ove
i

rvie
i

w of 

ware
i

hou
i

se
i

 digital transformation and its impact on pe
i

rformance
i

. 
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