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PAPER The Product-Service Systems Supply Chain Agility Readiness: an
Exploratory Analysis of a Development of Construct and Instrument
Yustinus Budi Hermanto1, Dian Retno Sari Dewi2*, Martinus Edy Sianto3,
Ig. Jaka Mulyana4, Ivan Gunawan5 & Dian Trihastuti 6 Received 4
February 2024; Revised 10 April 2024; Accepted 6 May 2024; © Iran
University of Science and Technology 2024 ABSTRACT Supply chain agility
(S5CA)_has emerged as a significant focus for industries and businesses,
serving_as a cornerstone for gaining_a competitive edge and playing_a
pivotal role in supply chain management. This importance is further
underscored in the context of Product-Service Systems (PSS), which
involve the development of both products and services. Despite the
existing_body of research on SCA and PSS, there has been a notable
dearth of empirical studies examining the readiness of PSS SCA. This study
makes a substantial contribution by developing_a valid and reliable
framework to assess the readiness of PSS for supply chain agility. The
process involves defining_domains, generating_items, analyzing_agreement
among_raters,_testing_for response bias, and conducting_exploratory and
confirmatory factor analyses. Using_structural equation modeling,_the
model's validity and reliability were evaluated through an online survey
with 405 participants from official motorcycle service partners. The findings
identify six key capability constructs: collaboration, knowledge transfer,
service partner development, information sharing, logistic integration and
supply chain agility. This examination of PSS SCA readiness and its
constructs provides a validated tool for industry practitioners to enhance
their supply chain agility. KEYWORDS: Supply chain agility; Instrument
development;_ Product-service systems;_Logistics; Information sharing;
Dynamic capabilities. 1. Introductionl Supply chain agility has been seen
as a prominent factor for long-term profitability and competitiveness to
sustain global competition [1]. Research on SCA is even more demanded
than ever, especially in the uncertain, unpredictable, and full of disrupting
business environments such as now, right after the COVID-19 pandemic
[2]. Adqility isthe firm's capability to adapt to fluctuating quickly, erratic,
and unstable working environments [3]. Thus, being agile means having
characteristics of innovativeness, flexibility, * Corresponding author: Dian
Retno Sari Dewi dianretnosd@ukwms.ac.id 1. Faculty of Economics and
Business, Universitas Katolik Darma Cendika, Surabaya Indonesia. 2.
Department of Industrial Engineering, Universitas Katolik Widya Mandala,
Surabaya Indonesia. 3. Department of Industrial Engineering, Universitas
Katolik Widya Mandala, Surabaya responsiveness, and delivery speed [4],
[5]. Hence, agility benefits companies to stay ahead of competitors to
survive and win in the changing situation. PSS is an integrated marketable
value bundle of products and services to satisfy customer expectations [6].
Implementing PSS is anticipated to simultaneously deliver a product and
services [7]. The capabilities required to provide PSS should include
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product and service development [8]. Hence, long-term collaboration
among stakeholders (manufacturers, intermediaries, and Indonesia. 4.
Department of Industrial Engineering, Universitas Katolik Widya Mandala,
Surabaya Indonesia. 5. Department of Industrial Engineering, Universitas
Katolik Widya Mandala, Surabaya Indonesia. 6. Department of Industrial
Engineering,_Universitas Katolik Widya Mandala, Surabaya Indonesia.
service partners) in the supply chain (SC) to neither been initiated in the
literature nor studies deliver PSS is crucial because the required have
conceptualized as a valid model to measure capabilities to provide PSS
have been built within it. An extensive literature review has been done to
SC network to achieve the SC goals, not examine both literature PSS and
SCA to develop individual stakeholders' goals within SC. an instrument for
PSS SCA readiness. The In its competition with other companies, objective
of this study relate to the following manufacturers focus on supply chain
management research question: to ensure that their products remain
competitive RQ1 How to create a tool for assessing the and agile. Several
previous studies have identified readiness of PSS SCA? the capabilities
needed, including collaborating RQ2 Do the six capabilities, which
encompass with key suppliers, internal and external collaboration,
knowledge transfer, service partner integration, logistics process
integration, and development, information sharing, logistic information
sharing [4, 9-12]. integration, and supply chain agility, form part of
Creating and delivering a combination of products the instrument for
assessing PSS SCA readiness? and services necessitates a supply chain
that Hence, this study aims to develop the construct previously
concentrated solely on products to and instrument for measuring the PSS
SCA pivot its attention towards both products and readiness through the
six capabilities that the services [13]. Consequently, with the aid of other
stakeholders in the SC build to deliver PSS. Six stakeholders in the supply
chain, particularly capabilities include collaboration, knowledge service
partners, it significantly aids in addressing transfer, service partner
development, information the manufacturer's incapacity in downstream
sharing, logistic integration, and SCA. This network capabilities, specifically
services. contributes to the intersection between PSS and Research
conducted by Story et al [14] for 19 UK Supply Chain Management (SCM)
literature, manufacturers indicates that essential capabilities which is now
an under-research area. This are required, including PSS innovation,
customer- research could help practitioners understand the centric design,
cooperation with service partners, factors that influence the company's
agility as a and assistance for service partners. Ultimately, all network and
how to improve agility in its SC, these crucial capabilities can only be
adequately including This involves determining how to met by providing
service partner development and prioritize capabilities according to the
standard transferring knowledge to them. loadings obtained from this
study. Several other studies have also confirmed the same findings,
emphasizing the importance of 2. Literature Review and A Conceptual
knowledge transfer and service partner Background development,
especially to achieve effective It is prominent to consider broader aspects
of the alignment between products and services [15-17]. SC to deliver
PSS, as providing a bundle of Specifically, it is mentioned that service
partner Products and services requires a collaboration of development can
be accomplished by providing service partners, intermediaries, and
detailed training related to the products. manufacturers. The
intermediaries, known as the Additionally, service partners can assist main
dealers, as a term in the motorcycle industry, manufacturers in the
implementation of services have a role as a mediator between
manufacturers closely linked to understanding customer as producers and
service partners as service expectations and market characteristics.
providers [18]. The motorcycle industry is used as There has been limited
exploration of a model that a context in this study. Service partners are
direct combines the supply chain capabilities of agents to provide
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customers with a Product and manufacturers, and service partners to
provide service bundle. However, service partners usually PSS. The supply
chain of products focuses on have limited resources to develop their
product distribution and product supply chain capabilities [7]. On the other
hand, the management, while the supply chain of services is
manufacturer, as the SC's powerful partner, limited to the development of
supply chain required service partner expertise to deliver PSS.
management focused on services, primarily on the Hence, the
manufacturers collaborate with downstream supply chain. This study
explores the intermediaries to support their service partners to capabilities
needed from both the product and develop their capabilities to deliver PSS.
service aspects, an area that has been relatively From the PSS and SCM,
this research combines underexplored until now. both two concepts. PSS
literature mostly looks This research investigates PSS SCA readiness from
a service perspective [10, 11], while SCM is construct and instrument
development, this has the management of Product and data flow, starting
from raw material procurement, production and significantly impacts how
the SC prepares for transportation to final destination, mostly looks
handling the disruption [27]. from a product perspective [20]. In the case
of The flow of information sharing is as important as PSS, the supply chain
scope is the flow of Product, the flow of material [28]. The existence of
both service, and data. This study examines the flow, information, and
material is better in pair capabilities required for delivering PSS to than
standing itself [26]. A high level of improve SC agility readiness.
coordination and integration among SC From the perspective of multi-actor
collaboration stakeholders is usually characterized by increased in the SC
network for delivering PSS, long-term logistics-related communication and
information collaboration among stakeholders in the SC is sharing [29].
Thus, logistics integration refers to compulsory [21]. For example, if
manufacturers the capability to integrate logistics activities to cannot
deliver service by themselves. Cooperation create overall value for
customers throughout the with service partners is necessary. Lensed by
the value stream [30]. The important thing is that the dynamic capabilities
(DC) [22], it fits this study's right amount of goods at the right place and
time development construct and instrument. should be available to
customers immediately. Cooperation with two or more companies enables
Abdelilah, El Korchi and Amine Balambo [31] them to quickly collaborate to
modify the also addressed that logistics integration became operational
capabilities to face the rapid changes one of the predominant factors in
supply chain in the market [23]. Dalenogare et al. [17] agility readiness.
supported that collaboration with service partners SCA is defined as the SC
capability to adapt is a prominent part of delivering PSS. Further, quickly to
fluctuating, erratic and unstable Baah et al. [12] showed that SC
collaboration working environments. This capability is positively impacts
supply chain readiness. paramount to preparing for supply chain agility To
support service partners, manufacturers, as the readiness. With the role of
multi-actor more powerful parties, assist their service partners
collaboration in the SC, the capacity to adapt to through intermediaries for
knowledge transfer and erratic situations is better than working alone.
service partner development because SCA has several characteristics:
flexibility, manufacturers, as producers, own the technical innovativeness,
speed, and responsiveness [25], knowledge [13]. Ayala et al.[15]
confirmed that [32]. knowledge transfer and service supplier The crucial
stage for enhancing a valid and development significantly improves PSS
reliable construct and instrument is determining a development. Likewise,
Rana and Ha-Brookshire theoretical construct and items by arguing that
[24] and Ayala, Gerstlberger and Frank [19] found PSS has offered a
bundle of Products and services, that knowledge transfer and supplier
development the capabilities required for improving supply were confirmed
to be positively related to supply chain agility readiness that focuses on
product and chain agility readiness. service development capabilities.
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Hence, the PSS is a concept of providing a bundle of products capabilities
needed for PSS and SCA have shown and services; thus, from the product
side, supply the capabilities for network collaboration among chain
integration, both material and information, service partners,
intermediaries, and is essential and plays the primary role in
manufacturers. improving SCA readiness. Kim and Chai [25] and Baah et
al. [12] showed that information sharing 3. Research Methods affects SCA.
Most studies highlight that This section describes the development of
information sharing reduces costs, increases creating questionnaire items
to form a survey for operational performance, and enhances product
examining the construct and instrument quality [26]. Still, they ignore the
close development for PSS SCA. A valid and reliable relationship between
information sharing and the instrument is a significant concern in
quantitative capability to prevent disruption related to SCA's research. The
step of this research is in Figure 1. readiness [12]. Dealing with
information sharing Literature review Research question Data collection
Method : Questionnaire Scaling : Likert & rating scale Content validity for
instrument development & validation 1. Specify domain of construct 2.
Generate sample of items 3. Pre-testing 4. Pilot testing 5. Items screening
Sampling design Method : random sampling Size Area : 950 : Indonesia
Data examination Missing data, outliers & normality Data analysis -
Exploratory data analysis - Confirmatory data analysis - Discriminant
validity - Reliability Synthesizing results Fig. 1. The step of research The
instrument validation procedures in this research are adopted from Lewis,
Templeton and Byrd [33], including five steps to ensure validity and
reliability. The first step is the domain definition of each construct. The
next step is generating a sample of items. Pretesting, pilot testing and
interrater agreement are steps three to five. Then, after the five steps,
data examination and preparation were conducted, including missing data,
outliers and normality. Assessment of validity and reliability assessment
are crucial steps after the data has been examined and evaluated.
Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
were employed as the validity tests. Initially, the EFA The five-point rating
scale was utilized to examine was utilized with SPSS version 26 to assess
the the relevance of each item in the constructs (i.e., 4 scale's
dimensionality, followed by running the = extremely relevant, 3=
substantially relevant, CFA in AMOS version 26 to look at the
2=moderately relevant, 1= minimally relevant, 0 convergent and
discriminant validity. Further, to = not relevant). evaluate the reliability,
coefficient H, construct Finally, step five is interrater agreement. There
reliability (CR), and Cronbach's alpha were used. were three criteria
proposed for deleting items In the end, a standard method bias was
assessed based on: (1) drop items when their mean value is by CFA. below
the mean center, (2) drop items left from (1) when p> 0.05, and (3) 4.
Results drop items left from (2) if power < 0.8 [30, 31]. A domain
specification is needed to convey each The results indicate a mean value of
3.05-3.70, all construct in terms of understandable meaning and p-value
< 0.05, and a power of 0.80-1. For the definite (step 1). The existing
literature review three criteria above, all items are within the must be
transparent to ensure the implementation criteria, so no items are carried
away from the list, of its operationalization is correct. All domain and 34
items are kept for the final questionnaire. definitions were adjusted to the
context of PSS Data collection commenced from December 2022 and SCA
for the motorcycle industry in Indonesia. to June 2023. The questionnaire
was developed All domain definitions are in Table 1. Based on a using a
six-point Likert and rating scale. It is thorough review of the literature on
capabilities distributed as an online survey using Google and substantial
discussion with four academics, an Forms. A sampling frame was
generated from initial pool operationalization of 34 items was about 8,450
official motorcycle service partners. produced, step 2 (Table 1). A head of
the branch has represented a respondent The pretesting was aimed at
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empirical feedback to who participated in this survey. The respondent
evaluate the instrument (step 3). This research must have more than one
year of experience as a recruited six academic experts in the SC as pretest
head of the branch office. Nine hundred fifty participants. The pretest
participants were asked invitations were delivered to the service partners'
to fill and complete the instrument, then followed email addresses using a
simple random sampling this up with criticism and suggestions about
within the sampling frame. Two follow-up emails content,
understandability, terminology, ease of were delivered as a necessary
reminder. As a understanding and time taken. Furthermore, the result, 405
responses were collected to be further pretest participants were expected
to contribute analyzed. The following are the critical advanced suggestions,
including content demographics from the survey participants'
enhancements or specific items to be added or profiles. The leading
players of a particular brand removed. As a result, several items' wording
was of Indonesia's motorcycle industry have become changed to simplify
the meaning for participants the majority of participants in this research to
understand the questionnaire better. (72,6%). Likewise, as Indonesia's
most populated A pilot test is step four, aiming to purify the island, most
participants are from Java island instrument. Fifteen experts from the
industry were (70.6%). Most service partner companies could be asked to
complete the questionnaire. After characterized as small enterprises with
fewer than completion, they were asked to discuss the ten employees
(89.6%) and have a long-term difficulties related to the instrument for
enhancing partnership (more than ten years) with their the wording of the
guestionnaire statement. All manufacturer (67.2%). The participants are
almost participants fully understood all statements in the exclusively males
(95.8%) and most have at least questionnaire; hence, no wording
adjustment was a senior high school education (99.3%). required to the
instrument. Levene's test for equality of variance and a t-test Content
validity testing, such as interrater for equality of means analysis was
conducted to agreement analysis, is the final step in the investigate
potential non-response bias by instrument development. The participants
for comparing early and late participants. Each interrater agreement in this
research were a group returned questionnaire was recorded complete of
experts who knew the concepts involved. with the date received. The early
participants in Twenty people with PSS and SC expertise were the first
round were 232 participants, while the asked to participate. They were
asked to fill out latter who responded in round 2 were 173 the
questionnaire. Then, the statistical output of participants. The results of
the 2 test were their responses vas evaluated, and the items with
considered non-significant as p-values have more low agreement were
dropped from the instrument. than 0.05 for six constructs in the model.
This confirmed that there is no bias detected in this constructs made a
one-factor solution that study. explicated 54.1 to 69.4% of a variance.
Hence, the EFA validates the dimensionality of the EFA process resulted in
the deletion of one item instrument, identifies opportunities for data of C7.
reduction, and investigates the relationships This study used CFA to assess
the convergent between variables. Data is factorable if validity. First,
Goodness of Fit (GOF) indices KMOMSA is between 0.5 and 1 [36]. The
were examined for all the constructs. All factorability assessment results
tested using constructs must meet recommended cut-off values Kaiser's
criterion confirmed that data is factorable to indicate good fit values: p >
0.01, norm 2< 2, with all constructs with KMOM®\ above 0.843. RMSEA<
0.05, SRMR< 0.07, CFI> 0.96 and Maximum likelihood extraction and
rotation using TLI> 0.95 [33, 34]. A model best fits when it Promax were
used. One item C7, was dropped due produces a suitable sample
covariance matrix. to insignificant factor loading. Six independent Tab. 1.
Theoretical domain of constructs and items Code Domain of Construct and
Items References Collaboration (C ) is defined as a partnership activity of
creating new resources where two or more parties jointly work together to
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achieve mutual benefit C1 We sense and seize a long-term collaborative
relationship with [39] our main dealer partner based on mutual trust C2
We work jointly on the PSS planning with our main dealer [39] partner C3
We collaborate with our main dealer partner to reconfigure PSS [40]
offering C4 We collaborate with our main dealer partner to identify and [7]
understand the customers’ need C5 We have many different channel to
communicate [39] C6 We have agreement on the same SC agility
readiness goals [21] C7 We exchange knowledge and relevant information
[39] Knowledge transfer (KT) is defined as the capability to transfer and
access knowledge among stakeholders in the SC KT1 Our main dealer
partner transfer its knowledge of PSS to us [15] KT2 Our main dealer
partner share its knowledge about the benefit [21] of being agile as our
goal KT3 We receive knowledge about information technology that we [18]
use to deliver PSS KT4 Our main dealer partner continuously support us to
share about [18] our customers’ expectations KT5 Our main dealer partner
constantly transfer knowledge of [15] innovations for a bundle of product
and service Service partner development (SPD) is defined capability to
develop partner capacity by providing variety of training and reconfigure
overall performance within SC SPD1 Our main dealer partner has
ceaselessly upgrade our knowledge [18] SPD2 Several training courses has
been prepared to us to increase our [18] speed, flexibility, responsiveness
and innovativeness SPD3 A service partner development programs has
been provided by [19] our main dealer partner SPD4 Our main dealer
partner strengthen our capabilities to achieve [19] supply chain agility
SPD5 Variety training courses of product and technical service has [41],
[42] been supplied to us Information sharing (IS) s defined as capability to
sense and seize SC information for any stakeholders in the SC IS1 We
share delicate information to our service partner [43] IS2 Our main dealer
partner are transparent to share any [28] information IS3 Information
interchange is continuing and repeatedly [25] IS4 Our main dealer partner
continuously update us with recent [25] information IS5 Our main dealer
partner keep frequent meeting and [25] communication Logistics
integration (LI) Is defined as the capability to integrate logistics activities
to create overall values to customers LI1 Our supply chain logistic activities
are strictly collaborated [44] LI2 Our main dealer partner logistics routines
are effectively [44] coordinated with ours LI3 We have a smooth
coordination of logistics activities with our [44] main dealer partner LI4
Our logistics coordination is specified by outstanding [44] warehouse
facilities and distribution LI5 The incoming and outgoing coordination of
product [44] distribution is completely harmonize Supply chain agility
(SCA) as the SC capability to quickly adopt to fluctuating, erratic and
unstable working environment SCA1 We always quickly improve our PSS
level of customer [25] satisfaction SCA2 We always quickly improve our
PSS delivery reliability [25] SCA3 We always quickly reconfigure PSS SC
capabilities to adopt [25] with changing market needs SCA4 We always
quickly reconfigure SC resource capacity to [45] respond to uncertain
demand SCA5 We always quickly adapt PSS SC operation to decrease
service [21] lead time SCA6 We always quickly reconfigure our capabilities
to customize [11] customer order SCA7 We always quickly innovate our
PSS offerings new Conversely, the model requires re-specification if errors
are found. The standardized residual covariance and modification indices
(MI) are examined to re-specify the model. A considerable value of
residual covariance was advisable because the hypothesized model did not
establish a particular covariance well. This can be carried on by dropping
one of the related items and re- running the measurement model [36].
The MI indicates that the model structure may need to be changed. A MI
value greater than 4 is a potential source of model re-specification [46].
However, as a caution, the items deleted from the constructs should have
low validity, which can be checked from the result of the interrater
agreement so that the deletion of the items has not obstructed the
meaning of the construct. The model re- specification process resulted in
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the deletion of 4 items: C6, SPD1, IS5 and LI5. Finally, the convergent
validity result is displayed in Table 2. Tab. 2. Convergent validity test result
Compo nents C KT SPD IS Items C1 C2 C3 C4 C5 KT1 KT2 KT3 KT4 KT5
SPD2 SPD3 SPD4 SPD5 1S1 1IS2 1S3 Factor loading p 02 RMSE A SRMR CFI
TLI CR Cronba ch’s alpha H 0.823 0.817 0.752 0.796 0.825 0.04 2.00 0.05
0.034 0.993 0.991 0.900 0.899 0.903 0.856 0.842 0.844 0.807 0.840
0.191 1.485 0.035 0.014 0.998 0.997 0.922 0.922 0.923 0.872 0.843
0.808 0.814 0.179 1.635 0.040 0.009 0.998 0.996 0.901 0.901 0.905
0.797 0.733 0.843 0.394 1.037 0.010 0.001 1.00 1.00 0.873 0.871 0.878
IS4 0.804 LI1 LI LI2 LI3 LI4 0.739 0.725 0.853 0.842 0.147 1.698 0.042
0.021 0.996 0.995 0.872 0.867 0.881 SCA SCA1 SCA2 SCA3 SCA4 SCAS
SCA6 SCA7 0.810 0.842 0.824 0.833 0.873 0.657 0.788 0.012 1.898 0
.045 0.027 0.987 0.992 0.928 0.928 0.935 To guarantee that the
construct has the most substantial relationships with its items and not with
any other construct in the structural model [47], discriminant validity
among six constructs was attained, with AVE value of each construct
bigger than the square correlation values (Table 3). Coefficient H, construct
reliability (CR) and Cronbach's alpha were used for reliability
measurement. The results for coefficient H in this study ranged from 0.878
to 0.935, CR values from 0.872 to 0.928, and Cronbach's alpha results
from 0.867 to 0.928 confirmed a satisfactory outcome for reliability (Table
2). Tab. 3. AVE and square inter-construct correlation Construct IS C KT
SPD LI SCA IS 0.795 C 0.392 0.802 KT 0.385 0.759 0.838 SPD 0.373
0.705 0.777 0.834 LI 0.634 0.474 0.454 0.513 0.794 SCA 0.508 0.315
0.336 0.433 0.680 0.806 The six constructs corroborated standard factor
loading of 0.657-0.873, p-value 0.02-0.39, RMSEA 0.01-0.045, SRMR
0.02-0.055, CFI 0.987-1.0, and TLI 0.991-1.0. After fulfilling the
requirements of dimensionality, convergent, and discriminant validity, this
study investigates factorial validity, which examines whether a set of
latent variables demonstrates an underlying_pattern. The results of the full
CFA model affirmed a good fit of the measurement model with normed [2
=1.505, SRMR = 0.019, RMSEA = 0.035, CFI = 0.978, and TLI = 0.975.
5. Discussions The PSS, SCM, and dynamic capabilities theories have been
developed to conceptualize the model for this study to measure PSS SC
agility readiness. Further, the development of constructs and items, along
with definitions, assist the application of PSS, as a SC network
collaboration among manufacturers, intermediaries (main dealers), and
service partners to improve the SC agility readiness. This study has
developed a ready instrument for Product-Service Systems Supply Chain
Agility readiness with six constructs: collaboration, knowledge transfer,
service partner development, information sharing, logistics integration,,
and supply chain agility, comprising 29 items. Such a structure evaluates
PSS agile readiness at different levels among SC stakeholders. e The
collaboration consists of items that describe the partnership relationship of
creating new capabilities for all stakeholders in the SC: manufacturers,
main dealers, and service partners. These items relate directly to the
manufacturer's inability to deliver PSS by itself. Then, the manufacturer
requires close partners to work hand in hand to provide customers with a
Product and service bundle. The collaboration requires long- term
partnerships to plan, join, and have many different channels to
communicate closely. « Knowledge transfer reflects the company's
capability to transfer and give access to knowledge to SC stakeholders,
including knowledge of delivering a bundle of products and services,
innovation, customers' expectations, and the capability of being agile. o
Service partner development embraces the capability of all stakeholders in
the SC to have the same capabilities to improve SC agility readiness. The
most influential stakeholder in the SC is manufacturers; they usually
support the leading dealers and the primary dealers, as intermediaries,
support the service partners. The manufacturers have continuously
provided training courses on technical Products and services to increase
speed, flexibility, responsiveness, and innovativeness. e Information
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sharing can sense and seize information from any stakeholder in the SC.
These capabilities have strongly affected the SC agility readiness, including
sharing delicate information, transparent sharing, information interchange,
and continuously updating recent information to service partners. e
Logistic integration is crucial to the SC agility readiness to coordinate all
logistic activities in the SC effectively. This construct relates directly to the
collaboration of supply chain activities, logistics routines coordination with
main dealer partners, smooth logistics activities, and excellent warehouse
facilities and distribution. ¢ Supply chain agility embraces the capability to
quickly adapt to speed delivery, innovation, flexibility, and responsiveness.
These items highly relate to the SC agility readiness. 6. Conclusions This
study has revealed the capabilities required for PSS SC agility readiness. It
proposes 29 PSS SCA measurements with six capabilities: collaboration,
knowledge transfer, service partner development, information sharing,
logistics integration,_and supply chain agility. The model is developed
based on the capabilities shared among SC networks, including service
partners, intermediaries, and manufacturers, to improve supply chain
agility readiness. Further, this study contributes to the theory by improving
knowledge about the power of capabilities built in the SC network
collaboration among stakeholders. Likewise, this study clearly defines each
capability construct that contributes to improving supply chain agility
readiness. Finally, this study contributes a ready instrument whose item
parameters are adequately validated based on DC theory. As a result, the
practitioner can utilize the instrument for planning and decision-making,
managing and measuring the current capabilities to move forward with
improved capabilities. Further, the standard loadings of items related to
supply chain capabilities to gauge the importance of each capability in
enhancing SCA can also be used by the practitioners to determine the
priority based on the resources. Given the knowledge-intensive nature of
the motorcycle industry, it's crucial to establish long- time collaboration
and transfer of knowledge and service partner development that reflects
the capability of the SC to cooperate in delivering PSS. Likewise,
information sharing,_logistic integration and supply chain agility are the
other three capabilities to shape the PSS SCA readiness. Despite
contributions having been explained, the instrument measurement in this
study has been dedicated to the motorcycle industry in Indonesia. Thus,
broader industries and geographical areas may have resulted in different
outcomes. Also, the dynamic changing of an environment may affect
capabilities over time, which should be looked at in future research using
the study's longitudinal approach. To the best of our knowledge, research
examining capabilities in the SC network is developing, so only a few
studies have focused on developing PSS SC agility readiness capability.
Thus, this study provides rigorous theory and validated PSS SC agility
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ABSTRACT

Suppty chunin agility (SCA ) fees emerged ax o significant fecws for indusiries ond sinesses, serving os
& cornersione for paiming o competitive edpe and plaving a pivesal rode i supply choim management,
This importance is further imderscored in the context of Produce-Service Svatems (FPIS) which imolve
the developrient of both producty and services. Despite the existing body of research o SCA awd PSS,
there hay been a netable dearsh of empirical shisdies exarmining the readiness of P3S 3CA, This study
mokes o swbstanttal coniribution iy developing & valid and refiable fromevork o assess the readiness
af PE3 for supply chain agiline. The process fnvalves defining domains, penerating ftems, analvoing
GEFCEREN (g raters, testing for response as, o condlecing exploratery and confinmatery faclor
ainelvies. Dloimg sirecturad equation modeling, the model's validity and reltabifity were evaluafed
Srowgh an cneline sievey with $05 parrcipandy frome afficial meroveyele service partners. The findings
idenifv six Key capability consrices! collaboration, kmowledge trangfer, service pariner developmens,
Information  sharing, logistie efegraton omd suppdy ceain agiline. Thiy ecomigarian of PSS SCA
Feddifess aid By consriicis provides o velidared fool for indusiey praciifioners fo enlumce their supaly
chain agiliny.

EEYWORINS: Sipyely chiein agilite:  Dnstrument  development;  Prodiei-sendice owslenia: Logisiies:
Difermarion sharing: Dvnanic capalilities

1. Lo it oo responsiveness, and delivery speed [4], [5]
Supply chain agility has been seen as a prominent Henee, agility benefits componies o stay abeod of
factor  for  bong-term  profitability. and competitons o survive and win in the changing
cxmpetitiveness to sustain ghobal competition [ 1], situation,
Research on SCA is even more demanded than PSS is un imtegrated marketable value bundie of
evier, eapecially in the uncerain. unpredictable, products  amdd  services o satisfy  customer
amel full of disrupting business environments such expectations [6]. Implementing P35 is anticipated
as now, ight after the COVID-19 pandemic [2]. 1o simulimnenasty deliver o pooduct and services
Agility is the fem's copability to adapt o [7]. The cupahilities recuimed to provide PSS
Muctuating guickly, ermatic. and unstabbe working should inchude product and service developmen
environments [3], Thos, being agile mesms having 8], Hence, long-term  collabomtion  smong
chamcteristics of  mnovativeness, flexibility, stakeholders (manufactuners, ivermediares, and
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service panners) o the supply chain (5C) o
deliver PS5 B crucial becawse the  reguired
capabilitics to provide PSS have been built within
5C network io achieve the 5C goals. oot
individual stakeholders’ goals within 5C.

In ms competiion  with  other  companies,
manufaciurers focus on supply chain rmanagemsent
o ensure that their products remain coanpetitive
amel agite, Several previows studics have glentified
thie capabilitics needed. incloding collaborating
with  key supplers, intemal and exicmal
integration, logistics  process indcgratien, and
information sharing |4, $-12].

Creating and delivering a combination of products
and services pecessitates o supply chain that
previously comcentrated solely on products o
pvol it sttenton towards both products and
services [13 ], Consequently, with the aid of other
stakechalders in be supply chain, panticularly
service partners, it significantty aids in addressing
the munufacturers  meapacily  in o downstream
network  capabilities,  specifically  services.
Besearch comducted by Sdory o al [14] for 19 UK
manufacturers indicabes that essential capabilitics
are required, including PS5 mnovation, customer-
cenirie design, cooperatbon with service partners,
amel sszistance for serdce partners, Ultimately, ol
these crucinl cupabilities con only be adeguatedy
miel by providing service panner devebopment and
trimsferming knowledge to them.

Several otber studies have alse confirmed the
swme findings, emphasizing the imporance of
kmowledge  transfer  and  sevice  panber
development, especilly o pchieve  effective
alignmend between prolucts and services [ 15171
Specifically. it s mermonsd thal service panper
development can be pcoomplished by providing
detailed  training  sefared 1 the  producs,
Additponudby,  service  pariners o assist
manufaciurers in the implementation of services
closely  loked o0 understanding  customer
expectations and market characteristics.

There has been linsited exploration of a model that
combines  the supply chuoin  capabilities  of
manufacturers, and servios parmers o poovide
PS5 The supply chain of products focuses on
prochuct distobwion and product supply chain
management, while the supply chabn of services is
limitesd fo the development of supply  chain
management focused on services, prinsarily on the
dovemstream supply chain, This study explores the
capoabilitics needed from both the prodod and
sefvice aspects, an anea that has been selatively
underexplored until now

This mesearch mvestigates PSS SCA readiness
construct amd instrument development. this has

neither boen initiated i te leratire nor studees
have comceptunlized as o valid mode] 0 mesore
It An extensive terature review his been dobe 1o
exuming both Hiermure PSS and SCA to develop
an nstrumeent for PSS SCA readiness. The
objective of this study relabe o the following
rescarch guestion:

R How o ocrcate o teal for mssessing the
readiness of P53 SCAT

R Do the six capabilities, which encompass
collabomtion, knowledge tinsher, service puriner
developrezent,  infermation  sharing.,  bogisthe
imtepration, and supply cham agiliy, form par of
the instrument for assessing PaS S5CA readiness?
Henee, this sudy aims oo devebop the construct
and instrument for messuring the P55 S5CA
readingss through the six capabilities that the
stukehobders m the 5C build to deliver P55, Six
capabilities  include  collaboration, knowledge
transfer, service partner development, information
shaming. logistie  integration, and  SCA, This
contributes e the inersecton botween PS5 and
Supply  Cham  Monagement (5CM) ldemiare,
which s mow an under-research aea. This
research conld help pructittoners understand the
factors that influence e commpany's agility as a
network. and how to improve agilite i oits 50,
imcluding  This  involves determining how 1o
privditize capabilites acoording to the stndand
losdings obfamed from this study,

2. Literature Review and A Concepiual
Background

[t is prominent o consider beeader aspocts of the
S5C o deliver PS5, o5 providing a bundie of
Products and services requiges a collaboration of
SEIVECE puriners, intermedinnes, and
inamufacturers. The inermediaries, knoan o the
main dealers, a2 a term in the motoreyele indusiry,
have a robe gs 0 mediator between manufacturers
an paodwcers and service partners as servioz
providers [ 18], The motorcyvele ndustry 1= used os
acontext in this study. Service pannars are dinect
agents wo provide customers with o Product and
servioe bundbe. However, service panmers usually
have limded resowrces 0 develop  their
ciupabilities  [7], On  the other hand, the
manufacturer, & the 5C's powerful patner.
required service partner experise to deliver PS5,
Hence, the manofacturers  collabormte  with
miermedianes o support their service partners o
develop their capabilities to deliver PSS,

From the PS5 and 5CM, thi= mesearch combines
both bwo concepts, PS5 Hemature mostly looks
fromm a service perspoctive |10, 11, while SCM is
the mnnagement of Product and dota How, staring
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Irom mw material procorement, production and
transpoatation o final destination. meosily looks

from a product perspective [200. In the case of
Pk, the supply chinin scope 15 the How of Produc,

service, and dats. This sudy examines the
capithilities  required  for delivering P55 1o
improve S agility readiness.

From the perspective of multasctor collaborution
in the 5C network for delivering PS5, long-tenm
collaboration among stakeholders in the 5C is
compulsory [21] For example, 1§ manufacturers
cannol defiver service by themselves, Comperation
with service purtners is necessary, Lensed by the
dyimic capabilities (D00 (22, it fits this study's
development construct ond  instrumend,
Cooperation with bwo or more companies ensibles
them o quickly collaborate to modify  the
operational capithilities o tace the mpid changes
in the mwrket (23], Dabenogare er oal. [17)
supporied that collaboration with service puriners
iv a prominent pait of delivering PSS, Further,
Buah e af, [12] showed thot 50 collaboration
positively impacts supply chain readiness,

To suppeedt service partners. manafactorers, asthe
muore powerful parties, assist their service pariners
through intermediarnes fod knowledgse transfer and
SETYIOR parineT development hecnuse
minufacturers, os producers, own the technical
konow ledge [13). Ayala e o | 13] confiemed tha
knowledpge  transher  and  service  supplier
development  significantly  umproves . PSS
development, Likewise, Rama and Ho-Brookshine
1241 and Ayala, Gerstherger and Frank | 14] found
that knowledge tranafer and supplier development
were confrmed Lo be positively relaled 1o supply
chain agility readiness.

P55 i a coneepl of providing o bundie of producis
and services) thus, from the product side. supply

chaim integration, both material wnd information,

is essentinl and  plays the primary mle i
improving SCA readiness, Kim and Chai [25] and
Bagh ev o, [12] showed thed mformution shanng
affects SCA. Most  studies  highlight  that
information shuring reduces  costs,  iRcTeRscs
operational perforimunce, and enhances product
quality  [26]. S4ll. they ipnore  the close
relationship between information sharing and the
capability o prevent disruption sekated wo SCA's
readiness |12]. Dealing with information shanng

3

significantly impuects how the 5C prepares for
handling the disrupion [27).

The Now of information sharing i as imponant as
the flow of material [28]. The existence of baeth
floow. infoemation, and matenial is betier i pair
than  stameling itself [26). A high level of
coordination  and  imegration among 50
sinkeholkders 13 usually charucterized by increased
lsgistbes-telated comimmication and informstiodn
sharing [29]. Thus. legistcs megration nefers o
the capubiley to integnde logistics achivities (o
create overall value for customers throughourt the
vitkue stream [ 30, The important thing = thid the
reoht amount of goods a1 the Azl place and tense
should be availoble b customers ommediateby,
Abdelilah, El Korchi and Amine Bolambo [31)
abso addressed that logistics inegrateon becarme
one of the predominamd fuctors mosupply chain
agility readiness.

SCA s defined as the 50 copability o adopt
quickly o fluctuating,  erratic and  ustabbe
working  environmens.  This  capolity s
paremount o preparing for supply chaim agility
readiness. With  the role  of  mwlti-actor
collabomtion in the 5C, the copacey to adapt 1o
crrdtic simations s better than working aloae,
SCA hus  several  charocteristics:  Tlexibility,
innovativeness, speed, and responsiveness [25],
|32].

The crucil stage for enhancing a valid and
refinble construct and instrument s determining a
theoreticnl construct and iterms by wrguing that
P55 hos otfened o bundle of Producs and services,
the capabildics required for mproving supply
chiin agility resdiness that focuses on product and
service  development capabilities. Heoce, the
cupabilities needed for PS5 and 5045 have shown
the capabilities for network collaborateon among
SEIVECE pirineTs, intermesinnics, and
i netuners.

3. Research Methods
This section  describes  the  developmen:  of
creating gquestionniime Hems 1o form a survey For
cxamining  the construct  and  instrument
development for P35 5CA. A volid smd neliable
instrument = o sigmitant concem m guantititive
research. The step of this research s in Figure 1.

lads it ol Pl of linhetrisl Esgliveriig & Frodeitios Hessrch, June 2004, Yal, 315, Na. T




| Dhovmbonced Fromn psepe. i moiron 0240520 |

The Product-Service Svstemy Supply Choin A gility Reaalness: an Explonctory Analvsds of a

. Development af Constract and Tnstrament

Lilerafuns review

|

.

Biesesarc |y quesstion

.

Dl corllection

Mlutband ¢ Chiealioniaire
Scolmg : Lices & mting scale

v

Comtent vahichly

four instrument development & validation

1. Specify domeun of comsimc

2. Giertrmie ol ol #éms

3. Preteszing

&, Pike nmling

5. s e meoming

v

Sampling design
Method - mpdmn samgpling
Sire a0
A Ik

.

Drata examamdion

Misang dn, cealiers &
maTmlEy

'

Diadn smolysis

-Explaratiory dita analysis
Alonfimmseory daio amalysis
- Driscrmminam| validiny
Relabilire

'

Synthesioing resulls

Fig. 1. The step of research

The instrument volidation procedunss n this
reszarch are adopded from Lewis, Templeton and
Byrd |33], including five steps to cnsure vakidity
and melishility. The fivst step b5 the domain
defmition of each construct, The next step is
penernting # samphke of ttems. Pretesting, pilot
festing and mierrater agrecment are sieps thoee 10

fve. Then, after the five steps, dato examinadion
and  preparation  were  conducted.  including
missimg dutu, cutliers and normality

Assesament of valbdity and reliability assessment
are cruceil sbeps after the data has becn exarmined
and evaluated. Exploratory foctor analysis (EFA)
and conlimmatery factor analysis (CFAL were
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cmploved as the validity tests. Imitindly, the EFA
wirs utilized with PSS verssion 26 1o assess the
scabe's dirensionaliy, followed by mnning the
CFA i AMOS wversion 26 o look af the
wconvergent and discriminam validity. Funher, to
evaluate the relinkility, coefficient H, construct
reliability (CR§, and Cronbach’s alpha were used.
In the end, n stmdard method bins was pssessed
v CFAL

4. Results

A domain speciflication B needed o convey each
comstruct in terme of understandoble meaning and
definite {atep 1), The existing literature eview
must be iransparent o ensure the implementotion
of its eperationilization 15 comect. All domuain
definitions were adjusted 1w the conbext of PSS
and 5CA for the motorevele industry in Indonesia,
All domain delinitions are in Tablie 1. Based ona
thorough review of the Ineniture on capabilitios
and substantial discussion with four academics, dn
initial pool opemationalication of 34 dems was
produced, step 2 (Table 1)

The pretesting was aimed at empiricall feedback to
evaluate the nstroment {skep 31, This research
recruited six academbe experts in the SC as pretest
participants, The pretest participants were asked
10 fill und complete the instrument. then followed
this up with criticism and suggestons  about
cortent, understandability, fermunelogy, ease of
understanding and time taken, Forthermore, the
pretest participants were expecied o contribuie
mivanced  suppestions,  inclwding  content
cnhancements or specific mens o0 be added oo
remonved. Az a result, sever] items’ wording was
changed o simplify the meaning for participants
o unscherstand the gquestionnuine betier,

A pilot test s skep four, aimeng o parily the
instrament, Fitteen experts from the industry wene
wsked 10 complete the guestionmnne.  Afier
completion, they wene asked 1o discuss the
difficulties reloted fo the mstrument for enhancing
the wording of the guestinnaire statement. All
participants fully understood ol stsiemends in the
questionnaire; hence. po wording adjustment was
mequired b the instrument.

Content  vahidity festing, such as  interuler
agreement analvsis, is the fAnal step o the
instament  development. The participants  for
intermater agreement in this rescarch were a group
of experts who knew the concepls involved,
Twenty people with PSS and 5C espertise were
asked 1o purlicipate, They were asked to Al out
the questionniure. Then, the statietical output of
their esponses was evaluated, and the iens with
I agreement were dropped from the instrument,

5

The five-point rating scale was utilized o exomine
the relevance of each iteos in the constructs (e d
= extremely relevant, 3= substantially relevam,
Jmmoderately rebavont, T mimmilly rebevant, 4
= i relevantp

Fimally, step five is intermter sgreement. There
wre three crferna proposed Tor deleting items
based on: (11 drop items when their mean valoe is
bebow the mean center, ()

drop Bers keft from (1} when p= 0005, and {3)
drop items beftl from (20 0F power < (08 |30, 311,
The resuls indicate a mean value of 305-3.70, all
p-valoe < (005, and @ power of (L8010, For the
thece criteria shove, all Bems are within the
cRbkerin, sono iems are cumed away Tmom the list,
and 34 dems wre kept for the Ginol gquestionnivre,
Drata collection commenced from December 2022
o June 2023, The questionniire wiz developed
using o sin-point Liken and rating scabe. [t s
distributed s an online survey wsing Googhe
Forms. A saoopling frame was gencrated From
about B A0 official motorcyele service partners,
A head of the branch has represented o respondent
whe participated o this survey. The sespondent
must have mom than one year of experience os a
head of the bunch office. Nime hundesd  fifty
imvitutions were delivered 1o the service partners’
email mddresses using a simple mndom sampling
within the sampling frame. Two Follow-up emails
were deliversd 12 a necessary reminder. As a
result. 45 responses were collected to be funher
anlyvesd,  The following wore  the cnticol
demopraphics  from the  survey  panticipants’
profibes. The leading plavers of & particular brand
ol Indonesi’s motoreycle industry hivve become
the maprity of paticipants in this research
{72.6%). Likewise, as [ndonesia’s most populated
island, most participants are from Java island
{T0.6% ), Most service pariner companies could be
characterized ns small enterprises with fewer than
ten employess (B95%) and have a long-term
partnership  (more thon ten wvears) with theer
manufacturer (67 2%, The partickpants are almost
exclusively mabes {(958% ) and most have ot ezt
a senior high schonl education (99 3%

Levene's test Tor equality of vanumos and a 1-4es1
tar equility of means anly=ts was conducted o
investigate  powential  oon-response bias by
companng earfdy and loe  poricipantzs.  Each
retumed questonaaire was ecorded complee
with the date received, The cady participonts in
the first pound were 232 panticipants, while the
latter who responded B mound 2 owere 173
particrpants. The mesults of the 3 test wem
covsidered non-significant as p-valwes have nwre
tham (1685 for six constrocts in the model, This
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confunwed that there is no bias dewected in this
study,

EFA  validates  the dimensionality  of  the
instrument, identifies  opportumities  for  data
reduction.,  and  investigates  the  relationships
between  varables.  Data 15 factoruble  af
EMOMSA &5 between 05 and [ [36]. The
factorability  assessment  mesulis tested  using
Eaizer's criterion conbimmed that dea is factomble
with all constructs with KMOMSA above 0843,
Muximum likelihood extruction smd rotaton using
Promix were used. One iem Cr was dropped due
i msignificant fuctor loading, Six independent

constructs made o ope-Tactor  solution i
exphomted 54,1 to 69.4% of a variance. Henoe, the
EFA pacess resubted in the deletion of one item
ol

This study wsed CFA 1o assess the convergent
validity. First, Goodness of Fit (GOF) mdices
were  examined for all the construcs. Al
constructs must meet recommerded cut-off vilues
o indicate good it valoes: p = 0000, noam 2= 2,
RMEEA< 005, SEMB< 007, CFI> 056 and
TLE= 085 {33, 34]. A mode] best Fits when i
produces a suitable sample covarance matri.

Tah. 1. Theoretical domain of constructs and items

Ciovidie

Daymain of Consgtruct 2nd Hens

Redenenues
LS

Caffabarator (O 0 o defined ax a parimesdiip aohividy of creaiing mew resomeces whers fun o more periies iy

werk fogerher o acBifeve maraal benefi

C We sense and seiee g long-term collubartive relationship with )
aur mnin dealer pomner based om mamal st

Co We work jointly on the PSS planning with our main deaker [39]
g ner

Ca We collzharate with our msain dealer partner Lo necomfigune PSS |E]
affering

Cy W collabwrate with pur main dealer pantner o adentify and 171
understand the customers' meed

Cs We hove many different chamel o commamcate |39

Ca We hove agrecment on the samie SC agiliny reofiness goals [2i]

Cr_ We exchinge knowledge and relevand informstion | 3%

Kaowtedge mwansfer [ KT s dhefived as the capatalivy fo sronsfer and aecess Enovledge auong sarkeloiders in the §C

KTy  Our main dealer partner tansler ils knowledee of PSS o us | 15]

ET:  Our main dealer partner share its knowledge g the benefi (2]
af being agile as our goal

KT We receive knowledpe obout information technofogy that we [ 18]
use 10 deliver PSS

KTy O main dealer parner conbmuowsly suppon s o share aboal | 18]
CUT CUSIOMETs” ex P tations

BTy Ouwr mein dealer panner comstantly tmnnsfer knowledpge of [13]

immovations for a bundle of product and service

Senvive pertmer devetopmert (S0 i defined capehilite o develep panaer copacity by previding variery af ireining
ard recaflemre overall pesfomnance witkin §C

SPDy O maun dealer pariner has ceaselessly upgrade ourknow ledge | 18]

AP Several trodning courses has been preponsd tous 100 inc redse our [18]
speed, fesikality, responsivene s and mnovativeness

SPDy Aservice parner development programs has been provided by | 14}
Qi dealer punner

SPDy O main dezler pariner strengthen owr capabilities o achiewe 1%
supply chain agility

SPD: Wanety raiming cowrses of product and techrical service has 120, [42]

Been supplicd 4o s

Tafcrmmation sfarirg (15 & defined o8 capaliliy fo senre ond sedze SO infermation for ary stalefaldery in the 5O

15, Weshare delicose idonmation o aur service panner [43]

157 Ouwr main  dealer  pasiner ane fransparent © dhare  any [2E]
indermadicm

B5:  Informution interchonge is continuwing and repeatedly (23]

15  Cur madn dealer paniner comtimbously updae us with reoem [25]
infcrmmation

I5: Owr moin  dealer partner keep  Irequent meeling el 125]

COHTI ARG AR
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]

Logisticr imtegrriteon (LI I defined as the capability to imiegrate logisticy aelivifies e creade overcl! values fo

T
LI e supply chann logistic activibies ane sindly oollabomted
LIz Our poain dealer pantner logistics moutines are effectively
coordinated with ours

Ll We have a smiooth coanfimation of logistics activibes with oar
meain denler panmer

LL Our Jopistics coondination i sqpecilied by outstancding
wirehouse focilities and distribotion

Lls  The incoming sad  ootgoing  coordination  of  produgc

clistribution is comphete 1y hhrmome

|44]
[#4]

|5

[54]

[44]

Swpply chaie agpility (SCAN ar the §C capability o gutckly cdop fo fechvading, ematic and engable working

L R e Tl

BCA We always gpuckly amprove our PSS level ol custoaner
salislaclion

SCA: e alwys quick]y improve car PSS delivery reliability

SCA:  We always quickly recomfigune PSS 5C capubilities o acop
with churging market needs

BCAy We always guickly reconfigure SO resource capacily o
mespennd 1o wncentin dememid

SCAy We always quickly adapt PSS 5C operation to decrease serviee
Jead time:

SCA We always guickly vecondigene our capahilities 10 customise
cusinmer ander

5CA;  We alwiys quickly imnovike our PSS offerings

Conversely, the medel requires re-specification if
crrors are found. The  standsrdized  nesidual
covariunoe and modification indices (MDD one
crarmined to re-specify the model. A consideralibe
villue of residupl covanmee wos  advisable
hecuuse the hypathesized model did not establish
aparticular covariance well. This can be carried on
by drmopping one of the refated items and me-
mnning the measurement model [36), The bl
indicades that the mede] struciume moy need o be

chonged. A M1 value greater than 4 15 0 potentiol
soiree oF masde ] re-apecification [46]. However. s
a cation, the items deleted from the constricis
should hove Tow validing, which can be checked
fmm the result of the inkemater agreement o thd
the deletion of the items has not ehetructed the
meaning  of  the constuct. The model  se-
specification process nesulted m the deletion of 4
bems: Ch, SPDI, 155 and LIS, Finally, the
convergent validity result is displayed in Table 2.

Tab. 2. Convergent validity test result

Crombsy
LAY gy TR P £ EMSE pu oM TU R ch's H
nents Jeadling
alpha
L X 523
Tz LARLT
C € 0757 04 200 005 0034 0891 08%1 090 0EW 0503
o 0,704
€ 0813
KT, (856
KTy 0842
KT KTy OFdd 0001 1485 A3 O00d  099E 0997 0922 O8I 0923
KTy 0807
KTy O&M
SPDy OKTD
SPDy 1Ed3
SO oon' per 0179 1635 DOSD 00N 089 099 0901 0801 0.905
SPO, 1AL
15¢ 0797
15 15z 0733 05% 1037 O (W (ELL lAr  ORTF  OETL ORTH
152 01543
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Ly 0739
Lz 075 .
LI 0147 14698 D42 00zl 0aus 0995 (872 [DEST  (0EE]
Lls 0453
Lla 542
CA; DAL
SCA; 842
SCA; 0524
SCA 5CAs 0833 0OI2 189 O0¢3 0027 0D9RT 0992 09X 042 0935
SCAs 1573
5CAs D637
SCA;, [ THH
To puarantee that the construct has the most Cronbach's  alpha  were waed  for  reliabiliny

substantiod relationships with itz dtems and not
with any other construct in the structurl model
471 diseriminont validity among i constnacis
wn attained, with AVE wvalue of cach construct
bigger tham the square comelation values {Table 33,
Coetwent H, construct reliahility (CR) and

measurement, The results tor coethiciznt H in this
study ranged from OU8TH e 0,933, CR values from
(LETZ b 0 928, and Crombach’s alpha results from
(LBAT 1o 0928 confirmed a satisfactory outcom
for reliobility (Table 21,

Tah. 3. AVE and sguare inter-construct correlation

Crmstruct 15 C KT 5P Li SCA
1% AL TS
C 4392  nane
KT .5368% 0750 f1324
5P A.37% s 09777 ILK34
LI indd D472 454 513 LT
SCA 5K D3ES {1336 233 LR, 1 11308

The six constructs cormoborated stundsrd  facior
loading  of O65T-LETE, p-value (00203539,
RMSEA 001045 SEME 0020055, CFI
(08710, and TLI 09 - 10, Adter fulfilling the
requirements of dimensionality, convergent, and
discriminant  validity, this stody  invest pates
factorial validity, which examines whether a set of
ltemt  varmbles demonsimtes an  undedyving
pdtern. The results of the full CFA  madiel
affirmiesd o good £t of the measurement model
with normed 32 = 1504, SEME = 0.010, RMSEA
=035, CFl =00 978, and TLI = 0975,

5. Discussions
The P55, 5CM, and dynamic copabilities theories
have boen developed 1o conceptialize the model
bor this study o messure PSS 50 apility readiness
Further, the devebopment of construct= and items,
along with delinitions, sssist the application of
Fa%5, as a 530 petwork  collaboration among
manufacturers, inemmedianes {main dealersd. and
service  partners to amprove the 50 apgility
meadiness. This  study hos developed o ready
instrument fior Product-Service Systems Supply

Chum Agility readimess with  sin constnacts;
collaboration, knowledge transfer, service patner
development, informtion  sharing,  bogistics
integration, and supply chain agility, comprising
2% items, Such nstructure evaluates PS5 agile
readiness ot different bevels  among SO
stnkehobdars.

# The collaboration consists of e thar describe
the partnership relationship of  credting new
capabilitics for all smkebalders i the 5
mmd eturers, main dealers, and service panners
These ems relate directly to the manufactune's
inghility to deliver PS5 by iwelf. Then, the
msmud poturer requires ¢lose puriners o work hand
in hand w provide customers with a Product and
service bundle. The collnboration negquires ong-
term partnerships to plan, poin. and have many
chifferent chanrels 10 communicate closely

s Knowledpe trunsfer  reflects  the  company's
capability  to  transfer and give acocss o
knowledze w50 stakeholders, including
kowledge of delivering a bundle of products and
=EMVICESs, Innovidion, customers' expectations, and
the capubiliy of being ngile.
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- Service panner development embraces the
capability of oll stakeholders in the 5C tohave the
same capabilities 1o improve 30 agility eadiness.
The most influential stakebolder m the 5C =
minufacturers: they wsually support the leading
deabers and the primary deabers, as imermediaries,
support the service panners, The manufaciurers
have continuously provided training courses on
technical Products and services fo incrense spoed,
flexibility, responsiveness, and innovativencss.

- Information sharmg can sense and scize
information from any  stokeholder in the S0
These capabilitbes have stromgly affected e SC
agility  repdiness, including  sharing  deficode
information,  tansparent  sharing,  mbommation
interchange, and ocmtinuousty updating  recent
Information K service partners,

- Logistic imfegmtion = crocial to the 5C
agility  readiness o coodrdinate  all  logistic
mctvities in the 5C effectively. This construct
mebates directly to the collaboration of supply
cham actraties, logishics reutmes coondinotion
with maim  dealer partners, smooth  logistes
activities, and excellent warchouse facilities and
destribution.

- Supply  chain agiliy embraces  the
capubility to gquickly ndapt to - speed delivery,
innovation, flexibling, and sesponsivencss, These
iterns highily rebate 1o the 5C agility readiness.

6, Conclusions
This study has revenled the copabilities required
for PSS SC agility readiness. [1 proposes 20 PSS
SCA  messurcments with  sin capabilities:
collaboraton, knowledgze ransfier, service partoner
developmeant.  information  sharing,  Iagistics
integration. and supply cham sgility. The model is
developed bused on the capabilities shared among
S50 networks,  inclwling  service  pertners,
intermediaries, and mapuficuiers, o improve
supply chinn agility reodiness. Further, this stady
contributes 1o the theory by improving knowledge
dbout the powier of capabilities bailt i the SC
network  collaboration  among stakeholders
Likewizse, this study elearly  defines  each
capability construct that contributes & improving
supply chain agility readiness. Finally, this soudy
confributes o oready  mstrumemsd whose  ilem
parameters are adequately validated based on D
theosy. As a result. the practtioner can utilize the
instrument  for planning and  decision-making,
managing and measuring the cument capabilities
o move forwanl with improved  capobifities,
Further, the stundard loadings of iterms related o
sypply chain copabilities (o gaupe the mportance
of cach capability in enhancing $CA can also be

i

usel by the prctitioners b determine the priority
based on the resounces.

Given the knowledge-intensive  nature of  the
medorcyehe industoy, if's crucial to establish fong-
time collaboraton and wansfer of konow ledge and
sorvice partner development thut reflects  the
capability of the SC to cooperate in delivering
P55, Likewise, information sharing, begiste:
inteprateon and supply chain agility ane the othes
three capabilities to shape the PSS SCA readiness.
Despide contributions having been expluned, the
instrument measurement i this sudy has been
dedicated to the motorcyvels industry in Indonesia,
Thus. broader indosees and geographical sreas
may hive resubted indifferent oateomes. Also, the
dhymamiie changing of un environment moy affect
capabilitics over thme, which should be ooked at
in future research vsing the study's longuding
approach. To the best of our knowledze. rescarch
exuminmg capehilities m the 5C notwork s
devetoping. soonly a fiew studies have focused oi
developing P55 50 agiley rewdiness copotality,
Thus, this study provides migorous theory and
validated PS5 SC agility readiness instramsnts.
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