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Abstract: Purpose: This paper aims to examine the role of collaboration,
knowledge transfer, service partner development, information sharing and
logistics integration on product-service systems supply chain agility.
Design/methodology/approach: Data were collected from 405 official motorcycle
service partners in Indonesia using questionnaires and were analyzed using
structural equation modelling. Findings: Collaboration has a significant impact on
knowledge transfer and information sharing. Information sharing and logistics
integration as mediation to improve product-service systems supply chain agility.
Likewise, knowledge transfers and service partner development also as
mediation to enhance supply chain agility. As a result, collaboration has no
significant direct impact to supply chain agility. Research limitations/implications:
Given the state of the sampling refers to specific industry, so the generalization
of the results will be limited. Practical implications: The model provides insight
for managers on how collaboration, knowledge transfer, service partner
development, information sharing and logistics integration positively affect
product-service systems supply chain agility. Using measurement items of this
study, managers can determine and evaluate the current state and formulate
strategies to improve their product-service systems supply chain capabilities.
Originality/value: The contribution of this study lies in investigating the role of
dynamic capabilities for product-service systems offering to improve supply
chain agility. This study provides benefits for academicians and industry by filling
the gap of the nascent study in product-service systems and supply chain agility.
Keywords: supply chain agility, product-service systems, dynamic capabilities,
collaboration To cite this article: Dewi, D. R. S., & Hermanto, Y. B. (2024).
Achieving supply chain agility through product-service systems offering. Journal
of Industrial Engineering and Management, 17(2), 611-629.
https://doi.org/10.3926/jiem.7521 1. Introduction In recent decades,
conventional manufacturing firms have grappled with significant challenges
concerning their resources, including both personnel and materials. These
challenges are so pressing that simply delivering a product is no longer
sufficient; instead, there is a need to enhance the productivalue within the
context of business objectives (Bustinza, Vendrell-Herrero & Chiappetta-Jabbour,
2024). Among many solutions, an offering of product-service systems (PSS) as a
bundle offering of product and service sound reassuring. PSS process is often
called as part of effort as a servitization of the product manufacturing companies
(Xing, Liu & Davies, 2023), and it refers to a novel business model innovation
where a combination of product and service offerings acts as a driving force for
innovation, aiming to create uniqueness and differentiation (Marcon, Marcon,
Ayala, Frank, Story, Burton et al., 2022). Yet, the difficulty lies in how
manufacturing companies will successfully provide their combined product and
service packages to customers. Limited research has investigated how
manufacturing companies compensate for their inadequate service capabilities
through collaboration and partnerships. (Alzoubi, Elrehail, Hanaysha, Al-
Gasaymeh & Al-Adaileh, 2022; Ayala, Paslauski, Ghezzi & Frank, 2017).
Considering these needs, manufacturing companies ought to collaborate closely
to ensure that services are delivered with enhanced value to customers (Ayala,
Gaiardelli, Pezzotta, Le Dain & Frank, 2021). Long-term collaboration is especially
essential for the value enhancement of PSS that prioritize offering bundled
products and services rather than just products alone (Stegehuis, von Raesfeld &
Nieuwenhuis, 2023). Primarily within the automotive industry, PSS has become
indispensable for customers, largely due to their limited knowledge to
independently conduct product maintenance. (Dewi, Hermanto, Pittayachawan &
Tait, 2023). In the contemporary global business landscape, especially within the
automotive sector, agility has emerged as a pivotal element for companies
striving to gain a competitive edge (Basu, Abdulrahman & Yuvaraj, 2023). Agility
refers to several characteristics: innovativeness, flexibility, speed and
responsiveness (Al-Omoush, Palacios-Marqués & Ulrich, 2022; Kim & Chai, 2017;
Shukor, Newaz, Rahman & Taha, 2021). Therefore, to achieve agility and provide
Product-Service Systems, it is necessary to engage a network of stakeholders
throughout the supply chain (SC). (Marcon et al., 2022). Collaboration among
stakeholders along the SC is inherently complex in the Product-Service Systems
process. Achieving successful collaboration necessitates the active participation
of manufacturers to enhance supply chain capabilities and develop PSS SC
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capabilities among all stakeholders in the supply chain network (Dewi, Hermanto,
Sianto, Mulyana, Trihastuti & Gunawan, 2024; Dewi & Hermanto, 2023). To meet
these needs, it is crucial for manufacturers to collaborate with actors in the SC
network to ensure the delivering of PSS at the best value for customers (Al-
Doori, 2019; Ayala, Gerstlberger & Frank, 2019). Close coordination among
stakeholders in the supply chain network is essential for PSS to deliver enhanced
value to customers. This focus entails providing a comprehensive package of
both products and services, rather than solely the tangible product itself (Marcon
et al., 2022). PSS are considered a component of the manufactureréHuty to
prolong the product life cycle. This involves collaborating with service providers
responsible for maintaining the product and delivering associated services (Dewi
& Hermanto, 2022). Therefore, manufacturers, being the strongest actor in the
supply chain, typically offer their support by providing access to knowledge,
fostering partner development, sharing technical expertise, and supplying other
necessary resources required by the service suppliers (Ayala et al., 2019). To
investigate the relationship with actors in the SC network, the Dynamic
Capabilities (DC) is used as an underpinning theory. DC is utilized to understand
how the SC capabilities of manufacturers can be transferred to service suppliers.
It is well known that the firms that possess resources that are valuable, rare, not
substitutable are difficult to imitate (Teece, 2007). However, the motivation to
collaborate with external partners to provide PSS can outweigh the hurdle of
sharing resources and capabilities (Story, Raddats, Burton, Zolkiewski & Baines,
2017). The cooperation of the process with service suppliers may involve logistics
integration, information sharing, knowledge transfers and service supplier
development. Few studies have investigated how the process of collaboration
among manufacturers, intermediaries and service suppliers all together as SC
networks closely collaborate to deliver PSS. For example, Story et al. (2017)
confirmed that critical capabilities for multi actors in the SC to be able to deliver
PSS are product-service innovation, customer focused, good synergy product-
service and coordination product-service. They also highlighted that the provision
of PSS can only be developed under collaboration and cooperation within the SC
network. Further, Ayala et al. (2019) demonstrated that the support and
collaboration from service suppliers is paramount as the PSS is completely
delegated to the service suppliers. Therefore, building knowledge and partner
development are crucial to manage the service suppliersCcapabilities. They found
that offering, knowledge related to PSS and joint PSS development positively
affect PSS delivery. However, little is known about the link among PSS SC
capabilities required such as collaboration, knowledge transfer, service supplier
development, logistic integration and information sharing to become agile. A
quantitative survey of 405 motorcycle service suppliers in the Indonesian
motorcycle industry was collected. Our results confirm that collaboration has a
positive impact on knowledge transfer and information sharing, while knowledge
transfer, service partner development and information sharing,_logistics
integration function as mediation to improve supply chain agility. 2. Theoretical
Background and Hypotheses Development In this section, a theoretical
framework is built to confirm the relationship between collaboration, transfer
knowledge, service partner development, information sharing, logistic integration
and supply chain agility, accompanied with the hypothesis relating their
relationships. 2.1. Literature Review of PSS Our literature review in PSS has
shown adoption of PSS within organizations, using the business model canvas as
a framework. The business model canvas has been utilized by researchers like
Adrodegari, Saccani, Kowalkowski and Vilo (2017), Kindstrém and Kowalkowski
(2014) and Salwin, Jacyna-Golda, Kaslawski and Waszkiewicz (2022) to identify
various capabilities necessary for PSS namely customer segments, customer
relationships, distribution channels, revenue stream, key resources, key
activities, key partners, value proposition, and cost structures. Several empirical
studies of PSS used a qualitative case study method. These studies identified the
different factors that impact the PSS delivery (Parida, Sjédin, Wincent &
Kohtamaki, 2014) investigated the distinctive capabilities related to PSS delivery
in Swedish and Finnish manufacturing companies. This study revealed four
critical capabilities: network management, service delivery network
management, and integrated development for service and product-service value
offerings. Reim, Sjédin and Parida (2019) investigated the capabilities needed to
adopt a PSS and identified service extensidn, service benchmarking, digitalization
to support PSS and customer creation. Resource-based theory, encompassing
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concepts like the resource-based view (RBV) and dynamic capabilities, has been
the primary theory applied in both the PSS and SC fields (Ayala et al., 2019).
RBV stands out as a leading strategy for enhancing an organizationétesources
and capabilities to gain competitive advantage (Madhani, 2010). It emphasizes
leveraging existing organizational resources to sustain performance by
capitalizing on internal strengths, addressing weaknesses, and mitigating
external threats (Priem & Butler, 2001). Wallin, Parida and Isaksson (2015)
conducted a three-year study on an aerospace company to examine the
progression of its adoption of PSS. The research unveiled the operational
capabilities utilized throughout this process, such as fostering a PSS-friendly
environment, facilitating networking collaborations, engaging in cooperation with
external partners, encouraging internal partnerships, and developing expertise in
PSS. However, RBV static nature renders it inadequate for coping with the rapid
fluctuations in competitive markets, resulting in diminishing resource advantages
over time (Teece, 2007). Dynamic Capabilities (DC) assists organizations[]
capabilities to quickly respond to the erratic changes in environment by sensing,
seizing and reconfiguring internal and external resources and capabilities through
the improvement of the micro foundation (Pitelis, Teece & Yang, 2023). Sensing
is the capability of understanding the internal and external threat by observing
the surrounding environment (Teece, 2007). Seizing is the next capabilities
required to pursue the opportunity (Teece, 2007). Then finally, reconfiguring is
needed for the possibilities of chasing the opportunity through the offering of PSS
(Teece, 2007). DC fits well with the idea of cooperation and build capabilities
within SC network (Siems, Land & Seuring, 2021). Therefore, DC is ideal as
underpinning theory in this study as it is consistent with the supply chain and
PSS concept. The supply chain capabilities required for PSS offering are quite
challenging to be developed alone (Dewi et al., 2023; Trihastuti, Dewi, Santosa &
Yuliawati, 2024). They need to be enhanced in the network supporting by the
interaction stakeholders in the SC, such as: manufacturers, intermediaries,
suppliers and service partners (Beske, Land & Seuring, 2014). Ayala et al.
(2019) introduced a model incorporating four DC aimed at maximizing the
benefits of PSS. Their research highlighted the significance of PSS offerings,
resources, and activities, with service supplier development exhibiting different
behaviors based on whether the PSS was product-oriented or results-oriented.
Ayala et al. (2017) also underscored the importance of knowledge sharing among
supply chain partners. Raddats, Zolkiewski, Story, Burton, Baines and Ziaee-
Bigdeli (2017) outlined four capabilities essential for manufacturers in
collaborative settings: knowledge development, PSS enablement, PSS
development, and risk management. Story et al. (2017) proposed six DC for
delivering PSS, emphasizing aspects like innovation, interaction processes, actor,
business culture evolution, working with other actors and infrastructure
development. The current research focuses on how manufacturers balance
innovation in both products and services while maintaining effective collaboration
with service partners, primarily prioritizing customer-centric perspectives.
Methods Theory Capabilities References Qualitative Business Model Canvas
Customer segments,_customer relationships, distribution channels, revenue
stream,_key resources, key activities, key partners, value proposition, and cost
structures Adrodegari & Saccani, 2017; Salwin et al., 2022; Kindstrom &
Kowalkowski, 2014 Qualitative - Network management, service delivery network
management, integrated development for service, and PSS offering Parida et al.,
2014 Qualitative - Value proposition, customer segmentation, PSS elements,
network partners and value creation Reim et al., 2019 Qualitative RBV PSS-
friendly environment, facilitating networking collaborations, engaging in
cooperation with external partners, encouraging internal partnerships, and
developing expertise in PSS Wallin et al., 2015 Quantitative DC PSS offering,
resource, activity, service supplier development Ayala et al., 2019 Qualitative DC
Knowledge development, PSS enablement, PSS development and risk
management Story et al., 2017 Qualitative DC Innovation, interaction processes,
actor, business culture evolution, working with other actors and infrastructure
development Story et al., 2017 Qualitative DC Knowledge development, external
collaboration with external partners Paiola, Khvatova, Schiavone & Jabeen, 2022
Quantitative Organizational processing theory information processing capability
and data integration with customers and suppliers Dalenogare et al., 2022
Qualitative - External environmental factors,_internal firm factors, capabilities,
business models and processes, and value creation and interaction Burton et al.,
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2024 Table 1. The summary of the PSS literature review Recently, research on
PSS has shifted towards digitalization, for example, Rapaccini, Paiola, Cinquini
and Giannetti (2023) confirmed that Knowledge-intensive business services firms
have the capacity to serve as origins, facilitators, and conveyors of knowledge.
Additionally, SC should collaborate with external partners to contribute to the
transfer and development of knowledge. On the contrary, Burton, Story,
Zolkiewski and Nisha (2024) employed the capability paradox, which describes
the obstacles towards the digitalization of PSS, namely external environmental
factors, internal firm factors, capabilities, business models and processes, and
value creation and interaction. Further, (Dalenogare, Le Dain, Benitez, Ayala &
Frank, 2022) found that information processing capability and data integration
with customers and suppliers improve PSS. The summary of the PSS literature
review is presented in the Table 1. These studies primarily aimed at developing a
model for PSS. However, they often neglected to address how capabilities were
transferred to other stakeholders within the SC network. Most studies on PSS
have primarily concentrated on the downstream supply chain, even those
recently research that focusing on digital development, predominant focus on
customer service. Looking at the existing research gap in PSS, to gain a broader
perspective and competitive advantage, an integrated approach that incorporates
supply chain management concepts, particularly emphasizing agile delivery of
PSS, is essential. Our conceptual framework is built on prior research from PSS
literature review, dynamic capability literature review and supply chain
management concept. From the perspective of supply chain management, Negi
(2024), Panahifar, Byrne, Salam and Heavey (2018) and Pham, Nguyen,
Mcdonald and Tran-Kieu (2019) found that there were key capabilities crucial for
attaining competitive performance, which include long-term collaboration,
logistics integration, and information sharing. Collaboration within the supply
chain is fundamental to any partnership and cooperation. Particularly in the
motorcycle industry, long-term collaboration is favored over short-term
cooperation due to the need for sustained network development and dynamic
capabilities formation, which necessitate prolonged cooperation to align with the
supply chaindbbjectives. In light of the changing business environment,
integrating aspects of supply chain management concepts, dynamic capabilities
and Product-Service Systems is essential, as well as understanding their
interconnectedness to enhance supply chain agility. The aim of this paper is to
investigate the relationship of collaboration, knowledge transfer, service partner
development,_information sharing_and logistics integration and supply chain
agility. Drawing from the theoretical background outlined in this section, we can
construct the conceptual framework of this paper. the following subsections
elaborate on the detailed hypotheses regarding the relationships within the
research model. 2.2. Logistics Integration and Supply Chain Agility In this
section, we focus on logistic integration which is defined as effectively well
coordination and smooth flow of product and information (Danese, Molinaro &
Romano, 2020). To investigate the relationship between logistic integration and

commonly utilized to examine the companyé tapability to constantly rebuild,
integrate, renew its crucial capability and resources to respond to rapid changing
environment (Helfat, Finkelstein, Mitchell, Peteraf, Singh, Teece et al., 2009). DC
should be noted as difficult to be developed alone as they should be enhanced
together within supply chain network (Pitelis et al., 2023). Therefore, dynamic
capabilities can elucidate how collaboration among companies can result in
improved agility performance. The unique resources possessed by each firm,
which are rare, difficult to replicate, valuable, and irreplaceable, cannot be easily
replicated by another firm. However, under a collaborative framework, a firmgJ
performance is influenced not only by its internal resources but also by the
external resources within the supply chain network (Teece, 2023). Logistic
integration involves seamless and coordinated logistic activities such as flow of
product and information (Jafari, Eslami & Paulraj, 2022). Such collaboration
impacts on a transparent connection among stakeholders in the SC (Alzoubi et
al., 2022). Logistic integration brings many benefits to the performance of
stakeholders in the SC (manufacturers, intermediaries and service partners),
such as improving product quality, operational efficiency and response to the
customers (Alzoubi et al., 2022). A number of studies have reported the positive
link between logistic integrations and performance (Turabi, 2024). Danese et al.
(2020) also reported that the higher degree of supply chain integration impact to
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higher degree of supply chain performance. SC agility is defined as the firms[
capability to experience and rapidly react to marketéLinpredictability (Gligor,
Stank, Gligor, Ogden, Nowicki, Farris et al., 2023). Agility is pointed out to
several characteristics: flexibility, responsiveness, adaptability, innovativeness
and speed to achieve competitive advantage (Kim & Chai, 2017). Gligor, Gligor,
Holcomb and Bozkurt (2019) and Al-Omoush et al. (2022) characterized SC
agility as speed, responsiveness, flexibility and innovativeness. This study
acquires these four characteristics to measure SC agility. Several characters of
supply chain performance overlap with the SC agility. Hence, we hypothesized as
follows: H1. Logistic integration has a positive relationship with supply chain
agility. 2.3. Service Partner Development and Supply Chain Agility Service
partner development refers to dynamic capabilities aimed at enhancing the
capabilities of partners, involving processes designed to achieve supply chain
goals through experimentation and training programs. (Encinas-Bartos,
Schwarzkopf & Mueller, 2024). As manufacturing companies endeavor to provide
PSS, which prioritize services alongside products, the development of service
partners becomes a critical step. This transformation of the supply chain
paradigm involves seamlessly integrating service partners into the process (Jia,
Stevenson & Hendry, 2023). Yawar and Seuring (2018, 2020) confirmed that the
higher level of collaboration and integration processes lead to better supply chain
performance. In line with previous studies, we argue that service partner
development enables the supply chain to achieve its agility. For example, Benton,
Prahinski and Fan (2020) emphasized that to remain competitive, a company
must enhance its partnersClcapabilities to achiew the goals of the supply chain
by sharing its own capabilities. Teece (2007) identified three dynamic
capabilities: sensing, seizing and reconfiguring. The sensing capability requires a
process to gather data, interpreting information and allocating resources (Pitelis
et al., 2023). Seizing includes the activity of identifying the opportunities and
threat (Engelmann, no date). It helps companies to make a decision making
procedure. Reconfiguring involves the continuous effort to cope with rapid
changes in the environment (Engelmann, 2023), and requires strategic actions to
build a rigor dynamic capabilities with service partners. The achievement of
supply chain goals necessitates the development of capabilities among all
stakeholders involved, including the weakest partners. Manufacturers, despite
possessing product knowledge, cannot solely provide PSS on their own (Ayala et
al., 2021). Alternatively, they require service partners to handle the service
aspect. Therefore, service partner development plays a crucial role in supporting
a network of service partners by offering diverse training programs focused on
product knowledge and technical expertise in product maintenance (Encinas-
Bartos et al., 2024). Colkun, KKmru and Kan (2022) and Paybarjay, Fallah-Lajimi
and Hashemkhani-Zolfani (2023) noted that partner development could increase
supply chain performance. Based on the above arguments, the following
hypothesis is developed: H2: Service partner development has a positive
relationship with supply chain agility. 2.4. Knowledge Transfer and Service
Partner Development Knowledge transfer is defined as the capability to
understand, access and share the valuable resources and knowledge (Zaid,
Sleimi, Saleh & Othman, 2023). In this study, it is important to acknowledge DC
as a foundational theory, particularly highlighting the functions of sensing,
seizing, and reconfiguring in knowledge transfer. These three capabilities entail
establishing long-term collaborations as enduring partners (sensing), exploring
new knowledge and connecting it to stakeholders in the supply chain (seizing),
and consistently evaluating knowledge transfer capabilities by modifying,
discarding, or adding knowledge suitable to the supply chain (reconfiguring).
(Kindstrom, Kowalkowski & Sandberg, 2013). Knowledge is considered as one of
the most paramount capability to stay in the competition, thus there is increasing
interest in understanding on how effective knowledge transfer among
stakeholders in the SC (Eslami, Achtenhagen, Bertsch & Lehmann, 2023).
Following this argument, the knowledge transfer within the SC network is a way
to access and share knowledge and valuable resources among stakeholders in
the SC (Li, 2021). It is proven that the success from competition cannot be
achieved by the solitaire firm itself but often embedded in the capabilities of all
stakeholders in the SC (Marcon et al., 2022). Hence, the continuous exchange of
knowledge within the SC network can be seen as a fruit of sustainable
collaboration to improve their dynamic capabilities (Kindstrom et al., 2013). In
the provision of Product-Service Systems, service partners hold a critical role,
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especially within knowledge-intensive sectors like automotive. Ensuring that
service partners can readily access the necessary knowledge for PSS delivery is
imperative (Dewi et al., 2023). Moreover, there is substantial evidence confirming
that supplier development serves as a method for companies to collaborate and
enhance the performance of their suppliers, thus ensuring competitiveness
(Saghiri & Wilding, 2021). The service partner development program serves as a
mechanism for knowledge transfer. By intensifying training through supplier
programs, employees of service partners can enhance their knowledge and skills
(Encinas-Bartos et al., 2024). Consequently, the enhanced skills and knowledge
of the service partner will reflect in an improvement in the performance of the
service partner (Jia et al., 2023). Hence, the above arguments support the
following hypothesis to the study: H3: Knowledge transfer has a positive
relationship with service partner development. 2.5. Information Sharing and
Logistic Integration Information sharing refers to activities of exchanging crucial
information among stakeholders in the SC (Tang, Chau, Ip & Ji, 2023). The
benefits of information sharing include enhancing the quality of information and
information processing capability which obviously reduces the uncertainty and
trust issue in collaboration (Ahmed, Khan, Najmi & Khan, 2023). For example,
Bai, Govindan and Huo (2023) verified that through information sharing, all
stakeholders within the supply chain can access real-time information from their
counterparts, thereby reducing the bullwhip effect and enhancing both firm and
supply chain performance. The readiness to share information necessitates
companies exchanging strategic information within the supply chain network
(Yang, Huo & Gu, 2022). Access to real-time inventory levels and demand
requirements from supply chain partners enables partners to improve
replenishment planning, indirectly enhancing their firméperformance (Kim &
Chai, 2017). The activity of information sharing and logistics integrations
requires the partnership and cooperation among stakeholders in the SC (Bai,
2024; Bai et al., 2023). Thus, these two capabilities fit a dynamic capabilities
approach that emphasize sensing, seizing and reconfiguring to achieve a high
level of performance. Furthermore, a number of studies have exemplified a
variety of logistics integration advantages from the power of information sharing
such as lowering the inventory level and bullwhip effect (Tang, Yang, Tu & Ma,
2021). Hence, the above arguments support the following hypothesis to the
study: H4: Information sharing has a positive relationship with logistics
integration. 2.6. Collaboration and Knowledge Transfer, Information Sharing,
Supply Chain Agility Collaboration is defined as two or more companies form
long-term relationships to achieve one goal by sharing information, capabilities
and resources (Ralston, Keller & Grawe, 2020; Ruiz-Alba, Soares & Rodrglez
Molina, 2023). This study focuses on PSS delivery by multi actors in the SC so
that the collaboration among stakeholders in the SC is paramount. However,
forming dynamic collaboration capabilities is not unchallenging. Underlying the
value from DC, collaboration capability is valuable and hard to replicate. Several
studies demonstrated that SC collaboration characterized by sharing resources,
jointly planning, has many different channels to communicate and have
agreement goals, has strong collaborative possibilities (Ralston et al., 2020;
Zhang & Cao, 2018). SC collaboration heavily dependent on sharing resources
and trust, focuses on collaborative effort to be able to offer customer-oriented
PSS delivery (Marcon et al., 2022). Previous studies found that collaborations
allow firms to access to knowledge and information required leading to improve
companiesOperformance (&lston et al., 2020; Ruiz-Alba et al., 2023). Effective
collaboration leads to a better level of transfer knowledge and information
sharing (Kim & Chai, 2017). Collaboration is often seen as a way to seize
business strategy within the SC network. For example, DC were utilized to
promote cooperation among many actors within the SC network to enhance
transparency of information sharing, technology sharing and accessibility of
knowledge (Cao, Vonderembse, Zhang & Ragu-Nathan, 2010; Zhang & Cao,
2018). Likewise, collaboration is frequently seen as crucial element to supply
chain agility (Dubey, Bryde, Foropon, Tiwari, Dwivedi & Schiffling, 2021). Hence,
the above arguments support the following three related hypotheses: H5:
Collaboration has a positive relationship with knowledge transfer. H6:
Collaboration has a positive relationship with information sharing. H7:
Collaboration has a positive relationship with supply chain agility. 3. Research
Methods 3.1. Development of Instrument A questionnaire was developed based
on a literature review conducted in section 2. Items of measurement consisted
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questions measuring six domain constructs: collaboration (C) is 7 items,
knowledge transfer (KT) is 5 items, supplier partner development (SPD) is 5
items, information sharing (IS) is 5 items, logistics integration (LI) is 5 items and
supply chain agility (SCA) is 7 items, with five-point likert scale from strongly
disagree to strongly agree (Table 2). To provide validation of the preliminary
stage, four academic experts in PSS and supply chain were enlisted to deliver
feedback on questionnaire consistency, logical, clarity and relevance. Then an
interrater agreement survey with 30 head of service partner suppliers was
participated. Three criteria recommended for dropping items: (1) drop items
when its mean value is less than the midpoint, (2) drop items left from (1) when
p > 0.05 and (3) drop items left from (2) when power < 0.8. As a result, there is
no items deleted so that 34 items were persisted for the questionnaire. Code
Domain of Construct and Items References Factor loading Collaboration (C ) is
defined as a partnership activity of creating new resources where two or more
parties jointly work together to achieve mutual benefit C1 We sense and seize a
long-term collaborative relationship with our main dealer partner based on
mutual trust Zhang & Cao, 2018 0.823 C2 We work jointly on the PSS planning
with our main dealer partner Zhang & Cao, 2018 0.817 C3 We collaborate with
our main dealer partner to reconfigure PSS offering Dubey et al., 2021 0.752 C4
We collaborate with our main dealer partner to identify and understand the
customers’ need Dewi et al., 2023 0.796 C5 We have many different channels to
communicate Zhang & Cao, 2018 0.825 C6 We have agreement on the same SC
agility readiness goals (deleted) Al-Omoush et al., 2022 - C7 We exchange
knowledge and relevant information (deleted) Zhang & Cao, 2018 - Knowledge
transfer (KT) is defined as the capability to transfer and access knowledge
among stakeholders in the SC KT1 Our main dealer partner transfers its
knowledge of PSS to us Ayala et al., 2017 0.856 KT2 Our main dealer partner
shares its knowledge about the benefit of being agile as our goal Al-Omoush et
al., 2022 0.842 KT3 We receive knowledge about information technology that we
use to deliver PSS Dewi et al., 2023 0.844 KT4 Our main dealer partner
continuously supports us to share about our customers’ expectations Dewi et al.,
2023 0.807 KT5 Our main dealer partner constantly transfers knowledge of
innovations for a bundle of product and service Ayala et al., 2017 0.840 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 upgrades our knowledge (deleted) Dewi
et al., 2023 - SPD2 Several training courses has been prepared to us to increase
our speed, flexibility, responsiveness and innovativeness Dewi et al., 2023 0.872
SPD3 A service partner development programs has been provided by our main
dealer partner Ayala et al., 2019 0.843 SPD4 Our main dealer partner
strengthens our capabilities to achieve supply chain agility Ayala et al., 2019
0.808 Code Domain of Construct and Items References Factor loading SPD5
Variety training courses of product and technical service has Paiola, Saccani,
Perona been supplied to us & Gebauer, 2013; Rapaccini et al., 2023 0.814
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 Lambourdiere & Corbin, 2020 0.797 1S2 Our main dealer
partner are transparent to share any information Bai et al., 2023 0.733 IS3
Information interchange is continuing and repeatedly Kim & Chai, 2017 0.843
IS4 Our main dealer partner continuously update us with recent information Kim
& Chai, 2017 0.804 IS5 Our main dealer partner keep frequent meeting and
communication (deleted) Kim & Chai, 2017 - 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 Chen &
Paulraj, 2004 0.739 LI2 Our main dealer partner logistics routines are effectively
coordinated with ours Chen & Paulraj, 2004 0.725 LI3 We have a smooth
coordination of logistics activities with our main dealer partner Chen & Paulraj,
2004 0.853 LI4 Our logistics coordination is specified by outstanding warehouse
facilities and distribution Chen & Paulraj, 2004 0.842 LI5 The incoming and
outgoing coordination of product distribution is completely harmonize (deleted)
Chen & Paulraj, 2004 - 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 satisfaction Kim & Chai, 2017 0.810
SCA2 We always quickly improve our PSS delivery reliability Kim & Chai, 2017
0.842 SCA3 We always quickly reconfigure PSS SC capabilities to adopt with
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changing market needs Kim & Chai, 2017 0.824 SCA4 We always quickly
reconfigure SC resource capacity to Boon-itt, Wong & respond to uncertain
demand Wong, 2017 0.833 SCA5 We always quickly adapt PSS SC operation to
decrease service lead time Al-Omoush et al., 2022 0.873 SCA6 We always
quickly reconfigure our capabilities to customize customer order Shukor et al.,
2021 0.657 SCA7 We always quickly innovate our PSS offerings new 0.788 Table
2. Theoretical domain of constructs and items 3.2. Data Collection and Sampling
The data from this study were collected from the Indonesian motorcycle service
partner from December 2022 to June 2023. The list of participants was randomly
chosen from sampling frame of 8450 service partner from five motorcycle
brands, with the criteria that the head of service has working experience for at
least twelve months. In total, nine hundred fifty questionnaires were distributed,
the response came back with 405 questionnaires (42.6 % response rate). The
data has been checked for non-response bias. The Levenedtest for equality of
variance and a t-test equality of means performed the early and late wave were
not statistically significant. The demographics profile of the participants are as
follows: the participants are mostly males (95.8%) with the education of senior
high school or higher with almost 99.3%. The service partners can be identified
as small companies with employees less than 10 (89.6%) and originated mostly
from Java island (70.6%), also have more than 10 yearsCcollabation with their
brands (67.2%). This is because Java known as a the most populated island in
Indonesia. Likewise, the motorcycle brand in Indonesia is dominated by one
brand who became the majority participants in this research (72.6%). 4. Result
4.1. Construct Validity and Reliability Confirmatory factor analysis (CFA) was
needed to examine the validity of all variables utilized in this study using AMOS
(version 26). The results of CFA and factor loadings are presented in Table 1.
Using Structural Equation Modelling (SEM) requires several Goodness of Fit
(GOF) indices to assess fit between the observed covariance matrix and the
hypothesized model. Hu and Bentler (1998) and Yu (2002) introduced the cut off
value of GOF as guidance p > 0.01, norm 2 < 2, RMSEA < 0.05, SRMR < 0.07,
CFI > 0.96 and TLI > 0.95. Using this guidance resulted several items to be
deleted from the model: C6, C7, SPD1, IS5 and LI5. The overall model fit and
standard items loading indicated the evidence of convergent validity (Hair, Black,
Babin, Anderson & Tatham, 2010). Then, the values of Cronbachdhlpha are
between 0.871 and 0.928 to confirm the scale reliability of the six constructs
(Hair et al., 2010). 4.2. Discriminant Validity Discriminant validity aims to ensure
that the construct has powerful relationships with its constructs (Hair et al.,
2010). Discriminant validity among the six constructs are attained by the value
of average variance extract (AVE) for each construct is bigger than the value of
the square correlation between the corresponding construct (Table 3). IS CO KA
PD LI SCA IS 0.795 CO 0.392 0.802 KA 0.385 0.759 0.838 PD 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 Table 3. AVE and square inter-construct correlation value 4.3. Common
Method Bias We utilized Harmandékingle-factor test to investigate the Common
Method Variance (CMV) (Podsakoff, MacKenzie, Lee & Podsakoff, 2003), all items
in the constructs were placed to one factor, using maximum likelihood extraction
revealed AVE of 35% showed no CMV exists. Further examination of CMV, a
common latent factor (CLF) was added up the measurement model (MacKenzie,
Podsakoff & Podsakoff, 2011). By adding CLF to all observed items in the CFA
model, the result revealed that the regression weights value deviation of CFA
model without and with CLF were smaller than 0.2, indicating that CMV was not
present. 4.4. Assessment of Structural Model and Result of Hypotheses The
result of the proposed structural model is presented in Figure 1, the model
produced a good fit model with normed (2= 1.67; SRMR=0.04; RMSEA=0.04;
CFI=0.97; TLI=0.97. The Bollen-Stine bootstrapping with 2000 random
bootstrap samples produced a p-value of 0.06 which guarantees the fit of the
structural model. The parsimonious of the model is guaranteed with PCFI value of
0.88. The six hypotheses were investigated using SEM technique. The result
exhibit that logistics integration has a positive relationship with supply chain
agility (0.654 at p < 0.001), supporting H1. Hypothesis H2 of service partner
development on supply chain agility is supported by path coefficient 0.210 at p <
0.002. Likewise, H3 is supported by evidence that knowledge transfer has a
positive relationship with service partner development (0.791 at p < 0.001).
Furthermore, H4 is supported as shown that information sharing has a positive
relationship with logistics integration (0.660 at p < 0.001). Collaboration has a
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positive relationship with knowledge transfer as postulated in H5 (0.779 at p <
0.001). H6 is the result indicates that collaboration has a positive relationship
with information sharing (0.434 at p < 0.001). Finally, H7 shows that
collaboration has no direct significant impact to supply chain agility. The values
of R2 for knowledge transfer, information sharing, service partner development,

Figure 1. Result of the structural model 5. Discussion This study contributes to
scarce literature on PSS and supply chain management (SCM) concept by
integrating the concept of supply chain for PSS offering underpinning by DC. This
study plays a part in existing PSS and SCM literature by developing six
capabilities: collaboration, knowledge transfer, service partner development,
information sharing_and logistic integration to improve SC agility. Pointedly, this
study promotes to the PSS, SCM and DC with following respects. First, this study
highlights the collaboration guide foster cooperation behaviors including transfer
knowledge and information sharing, as to the positive relationship findings
demonstrated by hypothesis 5 (H5) and hypothesis 6 (H6), respectively. For
example, knowledge transfer and information sharing cannot be attained before
collaboration is formalized. The threat of sharing crucial information and
important knowledge can be refrained from if only the firms have strategic long
term cooperation and collaboration. DC as an underpinning theory in this study,
facilitate the understanding of the SC to be able to cooperate, collaborate,
integrate, acquire and reconfigure resources and capabilities within SC. Ramjaun,
Rodrigues, and Kumar (2024) and Dubey et al. (2021) confirmed that
collaboration is primarily serve as a function of integration within SC
stakeholders. Further, the finding in this study is consistent with Wang and Hu
(2020) who confirmed that the level of transfer knowledge has influenced by the
level of strategic cooperation among SC stakeholders. The finding in this study
also agree with Panahifar et al. (2018) that showed information sharing heavily
impacted from the fruit of the long-term collaboration among stakeholders in the
SC. The long-term collaboration indicates stakeholders within SC have enhanced
mutual trust leading to mutual benefits and goals. Second, this study
demonstrates that service partner development required to be preceded by the
transfer knowledge. By means of this, service partner development will be clearly
guided by knowledge transfer, certainly the knowledge transfer has substantial
positive impact on service partner development, as demonstrated by hypothesis
3 (H3). This finding is consistent with previous research of Beske et al. (2014)
that knowledge transfer can be transferred through supplier development
program. Likewise, Evers and Purwaningrum (2013) found that flow of transfer
knowledge to the other partners is mediated by the partner development. Third,
this study demonstrates that information sharing has significant positive impact
towards logistics integration, as demonstrated by hypothesis 4 (H4). The benefits
of information sharing include enhancing the quality of information and
information processing for all stakeholders in the SC so that significantly helps
firms to handle with uncertainty and minimize the bullwhip effect. This obviously
will increase the certainty to make logistics decisions. The finding of this study is
consistent of previous study of Sundram, Chhetri and Bahrin (2020) that through
information sharing have been considerably beneficial to many logistics activities.
Fourth, this study demonstrates the direct link of collaboration to supply chain
agility is not significant, as demonstrated by hypothesis 7 (H7). It means that
the relationship of collaboration to supply chain agility is fully mediated by
knowledge transfer, service partner development and information sharing,
logistics integration. Collaboration is as base of any alignment in the SC such as
knowledge transfer, service partner development, information sharing_and
logistics integration. For example, coordination among stakeholders in the SC
includes sharing key information. Logistics integration is also a form of close
collaboration within the SC as some critical information such as production plan,
demand forecast and inventory level are shared in the SC. As a result of this
close collaboration, this study marks that there is positive impact of service
partner development, as demonstrated by hypothesis 2 (H2) and logistics
integration to supply chain agility, as demonstrated by hypothesis 1 (H1). The
numerical results regarding collaboration identify five items with substantial
factor loadings: long-term collaborative relationships, jointly PSS planning,
collaborate to reconfigure PSS, understand customersCIneed and has mayn
different channels to communicate. Further the findings on knowledge transfer
list five items with high factor loadings: transfer knowledge from main dealers to
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service partners, share knowledge about being agile, knowledge of information
technology, share of customersCexpectations and constantly &msfer knowledge
of PSS. Next, the findings on service partner development recognize four
significant factor loadings: several training courses have been prepared,
availability of service partner development programs, strengthen capabilities to
improve agility and variety training courses for PSS. Information sharing confirm
four high factor loadings: share delicate information, transparent to share
information, information interchange is continuing, continuously update recent
information. Likewise, logistics integration confirms four high factor loadings:
logistics activities are collaborated, logistics routine is coordinated, smooth
coordination of logistics activities and outstanding warehouse facilities and
distribution. Finally, supply chain agility lists six significant factor loadings:
quickly improve customer service satisfaction, quickly improve PSS delivery,
quickly reconfigure PSS SC capabilities, quickly reconfigure resource capacity,
quickly adapt PSS SC operation, quickly reconfigure to customize customer order
and quickly innovate PSS offerings. In total, there are 29 items that are valid and
reliable as a validated survey instrument. 6. Conclusion and Future Research
Underpinning by the dynamic capabilities theory, this study has extensively
examined five capabilities — collaboration, knowledge transfer, service partner
development, information sharing_and logistics integration. The findings
corroborate that collaboration has a positive effect on knowledge transfer and
information sharing. However, collaboration has no direct effect to supply chain
agility. Hence, through the information sharing and logistics integration, the
supply chain agility has improved. Likewise, both knowledge transfers and
service partner development also have a positive effect to supply chain agility.
This study contributes to the body of knowledge in several ways. First, it
contributes to nascent PSS research by integrating the concepts of supply chain
management, dynamic capabilities, and PSS concepts into a single framework
that has been validated. This study contributes by identifying factors influencing
the improvement of supply chain agility, namely collaboration, knowledge
transfer, service partner development, information sharing, and logistics
integration. The results of this study indicate that these five capabilities
positively influence supply chain agility. Secondly, by employing DC as the
underpinning theory, this study contributes to extending the DC theory to the
areas of PSS and supply chain management. The research demonstrates that DC
fits well for application in PSS and supply chain management domains. The
overall model supports collaboration, knowledge transfer, service partner
development, information sharing, and logistics integration as dynamic
capabilities, which have been proven to be valid and reliable. Thirdly, by utilizing
data from Indonesia as a developing country, this research contributes to
knowledge by elucidating the relationship between the five capabilities and
supply chain agility. Such efforts add references to PSS knowledge, which is
rarely studied, especially in developing countries, as most PSS research
originates from developed countries, where research findings may not be
applicable to developing countries. Finally, this study contributes to a validated
survey instrument by defining the domain constructs and developing
measurement items. Furthermore, the research obtained standard factor
loadings for each item, which are useful for determining the relative importance
of each capability that can be utilized to enhance supply chain agility. The
rigorous process for developing the validated survey instrument makes this
instrument reliable and applicable for future research. This study offers practical
contributions to all stakeholders in the motorcycle industry in Indonesia, as well
as other countries sharing similar characteristics to Indonesia. The research
provides insights for industry participants to understand the factors influencing
supply chain agility improvement and identify which items should be given
priority, as evidenced by factor loadings. This greatly assists practitioners in
effectively allocating limited resources to enhance supply chain agility. Second,
motorcycle industry practitioners can leverage the research outcomes
highlighting the significance of long-term collaboration with supply chain
stakeholders, particularly with main dealers and service partners. This
collaboration aims to deliver PSS. Main dealers play a pivotal role in supporting
service partnersCdknowledge and deslopment, as well as in maintaining logistic
integration and sharing information to enhance supply chain agility. Third, the
motorcycle industry, being a knowledge-intensive sector that extends beyond
merely selling products to also include services, requires manufacturers as the
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holders of knowledge to disseminate this knowledge to service partners through
main dealers. Training and workshops can be provided to continuously update
and enhance the knowledge of main dealers and service partners. Finally, good
coordination is essential for both information sharing and logistics integration.
Effective coordination of information flow can be achieved through the availability
of transparent and sustainable information flow, as well as by maintaining good
communication relationships through frequent meetings and communication.
Meanwhile, effective logistics integration is measured by harmonious
coordination from manufacturing to main dealers and service partners. This
study subject to several limitations but can also be seen as the direction of the
future studies. First, the limitation of this study is the sampling that is limited to
a motorcycle industry in Indonesian firms. To make a generalization of the result
of this study, future research should use general industry in the broader
geographical areas and then make comparisons with papers published from
many other countries. Second, this study focuses on specific motorcycle industry
with only three stakeholders in the SC, service partner, intermediaries and
manufacturer, but not including other supplier in the upstream process such as
spare part and raw material suppliers. Future research should include them to
corroborate the impact of their capabilities in supply chain agility. Furthermore,
customers as stakeholders are crucial to be involved in the PSS development
process, which can be done by conducting surveys and interviews with
consumers to understand their roles and expectations. Third, the proposed model
has demonstrated 47 per cent of the variance for supply chain agility. Further
research should examine the possibility of knowledge transfer and information
sharing direct effect to supply chain agility. Fourth, this study utilizes cross-
sectional survey data, indicating that data collection captures a snapshot in time
to assess supply chain agility resulting from PSS delivery. However, supply chain
agility is subject to change over time. It would be particularly intriguing if the
research could be conducted longitudinally to observe the factors contributing to
these changes. Finally, future research may influence by moderating factors. For
example, it would be intriguing to investigate the impact on the duration of
cooperation, technological capabilities and different culture factors to observe the
effect of different kind of capabilities to supply chain agility. Declaration of
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Abstrace:

Purpose: This paper adms o examine the mle of collaborarion, knowledge tansiern, service parner
development, infnemation sharing and legsncs megratinn on product-service systems supph chan aglic:
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L Inwoduction

In recent decades, conventonal mamdfacturing firms have grappled with sigmiicane challenges concerning. ther
rescn pees, i luding Toth peesomme] and sierials, These challenpges are so peessing it simphe delivering a product
is ner Jomger sufficens; mstead, theee 3= 0 peed o enhaoce the peodocds value within de conest of business
vbjectives (Bustinea, “endrell-Herrere & Chappetta-Jabbeur, 2024). Admong many selutens, an offennp of
product-service sysiems (F33) as 0 bundle offenng of product and service sound reassurng. M55 process = often
called ag part of effort as a servivizaon of ke prodict mam Boirngg commpanics (Kmg, Lin & Davies, 3023], and
it tefers o a-movel hsiness model innmvation whers 3 combanaoon of product and service offetings acs a5 0
driving force for innovation, almang o ete uniqueness and differennaton (Marcon, Mareon, Avala, Pranl; St
Bureen er al, MEED Yer, the difficalny lies in hosy mranufactoring ecmpanics. will successfully provide their
coimbined produce and service packages W cusimees.

Limited research has ameestgated  how mamibierurmg compantes  compensate for therr inadequate service
capabilities theoueh eollbmaten and parmerships. (Alwoubi, Elelail, Hanaysha, Al-Gasaymseh & AlAdaileh,
DL Awala, Paslwski, Gheeel & Frank, 20070 Comsiderng these neads, moamufacturing companies ought oo
collaboraie clnseh w0 ensure thar services are delmered with enhanced value m customers (Avala, Coinedelh,
Peyzoa, Le Dain & Frank, 20213 Long-rerm collabomnon s especially essennal tfor the value enhancement of P35
theit priofitize offering bundled products and services gather than quse prodices alone (Segebuiz, von Baesfeld &
Micuwenbuns, 3023, Pramarih wirtkin the awomorye iodosiry, P35 has bocome webispensalile G coswamers, langely
chue e thelr lmited komdedge i independenth conduct preduct maintenanee. (Iew, Heemanto, Pioayachmwan &
“Tait, 20231,

I the covernorry global business landscipe, copocially within the automsdiie sechor, aglioy s emerged a3 a
prvotal element for companies. simving oo gain a competttive edpe (Basu, Abdulrabman & Yuvam), 2023, Anbiy
reders fo several chamcrerstics maomativeness, flexbiliog speed and responsiveness (Ad-Uimoush, Palicios-Alangues
& Ulncl, 2022 Kirm & Chai, 2017, Shubkor, Mewaz, Babroan & Taba, 2021), Therefone, o achieve agilie ancd
provide Product-Service Systems, ot &5 necessary 1o engage o networs of stakeholders throughout che supply chain
301 Marcon er pl, 20227 Colbbomoon among . sakehnolders abong the 3C 15 inheremly complex in the
Proshict-Service Svsieins process, Achieving sucossful collaboranon neocssiates the active paricipation of
roaufaciurers 0 enhance supply dnin capabilices s develop P& 50 capabilities ameng all smakeholders in e
supply cham network {3ewt, Hermante, Siano, Mulyana, Tohastn & Gunawan, 2024; Do & Hermant, ZE25).

T meet these needs, i & erucial for manufacmieess 10 collabosie with aciors in the 3C nerwork o ensure the
deliveriog of PES 4t the best value fof costoanets (A)-Dhori, 309 Ayala, Gessiberper & Frank, 20090 Close
contdinaton among stakeholders in the supply cham network s essennal e PS5 1o delser enhanced value 1o
custnmers This focus entals poovading o comprehensive package of both products 2nd servces, mther than solely
the angible product irsedl MMarcon e al, 2022, PSS are considered o component of the mamiGcieees dite 16
prolong the prochuct life evele This invalves collaborating witle setvioe providers eesponsible for malftaining e
product and delvering mssocaed services (Dewn & Hermanto, 2022). Theretore, manu fuenarers, being che seronpese
actar in e supply chain, wpicalle offer their support by providing access oo knowwledge, foscnng parmer
deyeloprment, sharng redinical expertise, and supplving orher nocessary repomes reguired by the service supplices
(Aynln et al., 2019,

T amvestgate the relnonship with acors 0 the 30 nerwork, the Dyvnamic Copabilies {005 15 used as an
uiberpitining theory, DO ig urilieed v anderstansd how the 50 capabilines of manufaerers can b wansiermed no
service suppliers. Ie 5 well known thar the firms that possess resources that are valuahle, mre, nor subsaniable are
difficult & mitace {Teece, 206071 However, the motvanon m collabomte with external parmers to provide PSS can
cartweich the hurdle of shermg resouress and capabilides (Seory, Baddas, Buron, Zolkiesska & Baines, 2007, The
conpetation of e process with seevice supplices may iovolve kogistes integraion, informaron sharing, kaowledpe
rransfers and service suppher development.

Few sradics have investigated how the process of oolbboraton amseng imanafac eees, inteemediaries and service
ripplices all together a8 50 nerorks cosely eallaborate v deliver P55, For exaimgsle, Soory e al, (2087 comfirmed
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that critleal capakdlities for muld actors in the 50 1o be able te deliver PES are product-service innomvition, custemer
focused, pood synergy prouce-seevice and coordinarion produceservice, They also Tehligheed dhar g provision
of P& can only be developed ondee ecllaboraton and cooperanon within the 52 peraodk, Furthber, Ayl e al,
(201149 demonstrated thae the support and collshorstion from service suppliers s pamount as the P35 s
completely delegated m the seoice suppliess. Therefore, buikling koowledge and parmer development ane crucial
s reaniee the service suppliens’ cipabilioes They found thar offering, knowledps sehisd o PES and joine PSS
development positvely nffece PSS delvery. However, hitle 3 koown aboot the link among P33 50 capabilines
rr:qu:.reﬂ much as enlbbommn, lim!‘.l‘lﬂl‘l!_l\c‘ nsiET, service supplier ﬂe-.-nl-e:-r.u'nl:nl:, |u!_l;|!:rii: mtc-gmlin-n. and
infonemation sharing o become agile. A quantirke survey of #05 motoreyele service supplices in the Indenesian
metoreveke industey was eollected, Qe resuls confiem that collibomton has o posiive inpace on kiowledee
tramder and mbormabon shammg, whike lenewledie transter, servace parner development and nformation shariny,
lngestics integrrmneon functinn as medinnon to mprove supply chain nglics

2, Theoretical Background and Hypotheses Development

I this secriay, o theoreieal framesork s buile o confiem the rehaonship bevscen collaborion, mnsfr
kreraledye, service parmer development, ntormation shanng, Imgsoc inepmton and supple cham aglicy,
sccompaenied with the bepothesis reliong their reladonshaps

AL Literature Review of PSS

o literaure review in PES has show adopiion of PSS wichin areanizaions, using the business mosde] camvas as a
fmmewnik. The busmess model canvas has been wilized by researchers ke Adrodegad, Saccand, kowalkowskl and
Vil (2017), Kandstoim and Kowalkowska (200:4) and Salsn, |seynn-Grolda, Kraslraslo and Waszkemwice (2022) o
identify varoos capabilives necessare for PS5 mamcly costoinet segiients, costomer rebiticaships, diserilsition
channels, tevenue stream, key resounces, key acrivines, key parmers, value proposicion, amd oose siraciures,

Severl empancal studies of PaS used o qualicove case sdy method, These smdies idenofied the different factors
thear mmpact dwe PSS delvery (Parida, Spfxbing, Wincenr & RKoheaosiki, 2004) invesnigaed o disvincive capalilitics
telated vy P35 delivery i Swedish and Fiongsh manu Bouemg companies This stody reveaksd foir crteal
:npnh:llitius: nerwork management, service ddn'ur__l.' netwnrk nanagement, and i|1|Eg'r:.m:|. d.melnprm‘m for service
and prochuct=serace valoe otfedngs, Rem, Sjixin and Panda (XY nvestgated the capabilises needed o adopr a
P35 and idenified sorvice expesidn, servies benchrmking, digitalization o support PSS aad customer crsition

Resource-based theory, encompassing concepts like the resource-based view (RBY) and dvnamic capabdities, has
been the pomary theory applicd m both the P55 and 50 fiekds (Avaba er ol 2009 BB scands cut 2= a lending
siratey for enhancing o of puorkzrons cesoutces abd capabilitics o gain cormpetitive advanmge (Madbani, 20000,
It conphasizes leveraging existigy ofsrzational resources 1w sustin performance by capitalizing on el
strengths, ackdresing weaknesses, md mitigatng external threas Prem & Buder, 206000 Wallin, Padds and
lraksscan (200 5y comcducted o thaes-vear study on an aceospacs company 0 exine the progiession of its adopion
of P85 The research unveilad the operation] ciypabilines anfeed thesughout this process, such a5 fostefing a
Pasfmendly emamnment, facthmnng networking collabomtions, engaging in conpemuon with external parmers,
encouraging internal parnerships, and developing expersse o PS5 However, BBY sonc noture renders o
inadequane for coping with the mapid Aucietons o competinive markers, resulting o dimdnishing  sssournce
achvaniiges over rime (Teees, 2007,

Dnnamic Capahbilies (IR assses organieaoons' capabeboes w guckly: respond 1o the ermoc changes m
civimonment by sensing, scizing end seconligurimg interm] and exrermal fesodress and capabilines thaough he
irmprenyerment of the micro foundagon (Picelis, Teece & Yang, 2025 Sensing & the capalbiiy of undersanding the
intemal and external threat by ohserving the surmunding envicorment [Teece, 20607). Sazing is the next capabilites
required to pursue the opporiunity [Teece, 207 Then Brally, reconfirunong is needed for the posabdioes of
chasiig the apporininy gl the offenng of PSS {Teece, 20607

IMC Bis well wich the sdea of coopemtcon and build capatuhnes wichin 5 neraork (Sems, Land & Seuring, 2021
Therefore, DC 5 ideal as anderpinning theory o this swdy as 1 5 consiseor with the supply chain and P38
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enbicept. The supply chain capatahices requiced for PSS affenng are quite challenping to be developed alone (Dews
et al, 2025, Takason, Dewi, Sanwssa & Yulimoad, 20240 They need oo D enbancad in the acrwork supgesrting by
thee ivtersction stakeholders in dee 50 such as man Berurers, itermoediagics, soppliers and seeviee parmiers Beshe,
Land & Searing, K4},

Agala er al, 2019 mrresduced o mesde] mearporating four DR gimed ot masimizing the benefits of PSS, Their
rescarch highlshied e sienificanee of PS5 offerings, resources, and acnivives, with service supplicr deselopment
exhibating difterent behaviors based onowhether the PSS was product-onented o resuls-ocented. Avals et al
(217 also underscored the imporznes of koowledpe sharing ameong supply dimn pariners. Radars, Zolldessia,
Brewry, it o, Balnes ancd Poee-Bigdeli CAHT) aulimed four capalsiliies esential for manofacorers in oollaborsise
sefrings: knowledpe development, PSS enablement, PSS development; and msk. management, Story e 2l 2017)
propossd st 1C dor delverng Pab, emphasiemp aspects like innovation, intemctinn processes, aetor, business
culiise evolution, working with other scwrs and infestrocnive development. The cureent research Focuses am how
madfacrarers balance Innosation in bob products and serviees while mainmining efoeive collalsssanemn wich
SEFVICE partners, pramarahy pr.r::nril:i:'jng CUSIOITET-CENTIE PeTspe s,

Mvthirala Thacry Capahilitice Reboromes
Craalanive Basineess Mindel Clustianer seproents, custimer felsticnshas, Melrraegzan & Seocani,
v iBsrabancin chenmels, revemie seream, key AT Salwiamer ol X273,
rescmces, key acovmies, key panmers, value Kinslsroiium &
preipasstion, mnd cost s ractunce Farranficrerska, 2114
{alnsnve = M erwnrk IEATECEN L, SETvioe debvery peranrk Parads ead, 20004
1 g T, inteprered develonmenr for servioe,
and P55 offenng
LRSTE i - Yalue propastion, customer sepmeninbon, P55 Rt et al. 20015

clements, metwork parimers ad vahie creatiom

{ruskmanve REWY PES- friendly envirooament, faclmsting nevendienp | Wallin eral., 0615
crllabiratinns, enpopng @ coperation with
extermzl pannes, etcragEng indernsl

partiersheps, and developimy expertse m PSS

{rusnniative [N P55 offenng, resodrce, sy, service sugiplicr Moveda eral., 20019
ey elopment
{ punlnmive [ Eoncradedpe developanen, PS5 enablement, PSS Sirary er sl X017

development amd rek maragement

{ pusdmamive (5] Irendpme s, interaction UEsCEs s, BOITIE, Dsiness Stoayetel, X017
culoire evolumon, workis with otlser apiors sod
infraserucrane developmem

rualtative L kaneradedge divekipme e, exteenal codlabaration ol Buhymronm,
with cxbctmal partners Scharerme & Jabern, 2022
{ rusnntative Clrpranestionad infesrmamion proses sing capabdbty el data Dhalenigzae et al., 20002
Fereric essing ey it pratica wirh customaers and soppliens
rnlrative - Futernal emciremeral faewrs, iemerl firm B exal., M4

Factars, capahilines, busines modeds and procsees,
anid vdhoe crewtion and imcmcion

Tehle 1. The semmany of the PSS lincranere revieo:

Hecentdy, rescarch on PSS has shifted mowards <bgitalizaton, foc example, Rapacoin, Paiok, Cisquin and Giaopem
(2123 confirmed that Bonowledype-miensive business servces firms have the capactry o serve as ociging, nclimores,
and eopwerors of knowlkedge, Addidonally, SC should cellibote with extermal partves o contdbuce © the
ransfer and developrsent of knowledys, On the eomrary, Boreen, Swry Polbiewshi and Nk (3024) emphoyod the
capabality parados, whach descrbe the olsacles wavands the digtalzadon of PSS, namely external eovironmenl
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fnctors, Internal Brm fctors, capalalifies, business mesdels and processes, and value creabon and miemeton,
Further, (Talenomre, Le Dain, Benies, Avala & Fraok, 2022 found that miermaton poocsssing capadsiliey and
chita integration with costomers and suppliers improve FRA The suimmary of the PSS lieree mview is pecsenied
in the Tahle 1.

These smadics primarily gimed o developing o model for PSR Hioweser, they often neglectod 1o address oy
capabilities were aransfeered w other stakeholders within the 50 nerwork, Mosr siudies on PS5 hase primarily
concentrated on the desensweam supply cham, even those recentdy research thar fecusing on digieal development,
predommmnt focus on customer servace. Looking at the existing resexrch gap in PSS, to gain a broader
peispective  and  compeitive  advanage, o imegrated  approach thar  incorporates supply  chain
mansgement concepis, partcalardy emphasizing egile delivery of PSS, is essential,

Chur conceprunl framework is bullt on pror research from PSS Terture review;, dvnamde capabiline e niore eaew
arel supphy chain management eoneept. From the perspocive of supply chain mamagement, Meg (3024), Panahifar,
Bigene, Salam and Heavey (M8 and Pham, Meuven, Modomakl and Tean-REica 2009 found thar thete were ey
:npnhjljriu: crucial for ARG competitve Fmrl\:::-'l:lm.lmﬂ, which include lonp-term collabomtion, keeisncs
v e, and informion sharinge

Collaboraicdn within the sopply chain & fundamenal o oy parmeship and coopemiea. Pamicubuly in e
menrevek: industry, kg term collaboration s favered over shoreterm eooperaon due o the need For sustzmed
retgnthk develspment and dymarmic capabilives fermaton, which necessitre proknged oooperaton w align with
the suppdy chains objecives. In Bght of the clangng basiness envinmment, integradinge aspoers of supply chain
management concepts, denamic capabilmes and Producr-Service Sysiems 15 essenmal, 25 well as understanding their
interennnectedness o enhance supply chan agilieg

The aim of this paper is m imvestieate the relaionship of collbbomon, kivwledpe mnsfer, serviee parmer
development, informanon sharmg and Legsncs ivtepmoon and supphe chain agley. Drawing from the teorencal
|u-:|-:gr|1un|:| nutmed in this =ection, we con constroct the concepiul framewewk nf this paper. the !]ll]-::n.unjrr.
subiseciions elalsorabe on the deikad bypoheses reganding the eeluionships widvin the sesearch model,

LE Logistics Integration and Supply Chain Agrility

Ty this section, we focus on logiee megranon which is defined as gfscrvely well coondination and simeseth o of
product and information (Denese, Molnarn & Romano, 206200 Tev imvestigmie the relitianship berween logmsie
incegesin and supply chain agiling DE s used a5 an underpinnmg theory, D Tas beon commeondy urilised o
caammine the companys capability 0 comstandhy rebiild, wregrae, wenew s crocial capability and wecurces o
respond tompxd changng envimnment (Heltar, Finkebeein, Micchell, Pereent, Smegh, Teece e al, 20009 DE2 should
be noted as difficult o be developed alone as they should be enhanced gether within supply chain neesord:
(Pireli= et al., 2025, Therefore, dynaimie capabilites cin elocidar oo collabortion among compmies can 1esalt in
itnproved aggiliny perforimance. The umgue tesources possesssd by each fiem, which are rare, difficall g seplicare,
walunhle, and irrepliceable, cannct be casih replicated by annther fiem. However, under 2 collibormve framewnd:,
a firms perkormance is inflenosd not only by i miemal resounces bur alse by the extermal resources within the

supply cheain tetwoek {Teoce, 2023,

Lognste integration mvolves seambess and coordinared Ingstc actvades such as fow of preduct and imformanon
(Jafan, Eslama & Pauley, 2022 Such colbbomoon impacs oo 2 manspanent connectinn among sekeholders m the
S0 (Asoubs er al, ML, Logisoe integraton bengs oeny benclits @ the performance of stakeholders o the 50
fmanutnctorers, iermeshanes and serice partners), such as improving product qualicy, operational efficiency and
response o the musiomers (Abkoubs et oal, 2022 A number of sudies have reported the posmve link between
logsvic mcgraions amd performance {Tueabi, 2024). Danese exal, (20200 alse repoeed thae the higher degree of
rupply cleain integraton impact o higher degree of supply chain performance,

S aglity is defined gz the firms" capabality to experience and apidly reace o markets unpeedictatabiy [Caligor,
Srank, Gligoe, Unplen, Mowicki, Fards er al, 2023, Agilicy is peanted o o several characeerisrics: Aexihilin,
respoitalveness, adapaldity, inoovatvensss and epeed 1o achicve cotmpetinve advaniage (Kim & Chai, 247
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Ciligor, Ghipor, Holeomb and Boekurt Q009 and ALOmeash et al. (003 chamctedzed SC apline s speed,
respnaiveness, fexibiling ad innovativeness, This srudy woguires these four characeristes 10 measure S0 agilin
Eevernl chasacters of supply dhain performance ovedap with the 5T agilion. Henee, we hypothesizod as folloss:

HI. [greer megpration har a frasiter relationrbeh el raghly chawe ety

L3 Service Parther Development and Supply Chain Agiliny

Fervice parimet development referd w9 dvoamie caipabilitics iamsed ar enhancing the capabilitics of  parmers,
imvolving processes designed o achieve supply chain goals derugh experimentation and wining progeams
iEncimas-Bartos, Schwancdkeopt & Mueller, 20240 As manufactnng companses: endeavor oo provide P3R5, which
prioriies serviees alongside producs, (he developrsem of  service parmers boeomes i ceivical stepe This
reansforrmation of the supply chain pasadigm invedves scambessly integratng service parmees into the process (Jia,
Stevenson & Hendry, 20235 Yawar and Seunng (38, 20000 confirmed that the hapher kevel of collidboranion and
neeprancn processes kad to berer supply chain pedformance. o line with prevainus snidses, we arne that serace
pertnet deseloepment cnaldes the supply divin o achicve s agiling For esamiple, Beoton, Prahinski and Fan (20005
cinpliaized that o remain compentive, a ompany must cohance e partners’ capabilities o achiese the goals of
the supph chain by shandng its cam capabalities

Towte (20T idenified thice dynarmic eapabilives: sensing, seizing and reconfiaoring The sensing capalality teguires
a prreeC e to pather data, interprenng information and allkeciving resources (Pitelis er al, 025 Seiamy includes the
actvity af sdent fring the oppormuntes and threar {Engelmonn, ne date). [e helps compames & make o decsion
making procedure. Beconfpunng iovelves the continuous effoct o cope with rapid changes in the eovironment
{Engetmann, 20625, and mequines steatege acoons w bialid a vigor dyoaimic capabilines with seevice parimers.

The schievement of supply chain goals necessitates the development of capabalines among all stakehokders
nvesbvedd, meluding the wenkest partmers. Manufacturers, despaie possesang prishict koowledpe, cannot solkly
provide PS5 on their own (Avala e al, 2021, Aheroaively, they fequire service parmets 00 handle the service
aspect. Therefore, service partner develspment plays 2 crucal mle mo supportng o neesork of service parmers
by offenng diverse tmining programs fecused on preduct kmewledee and echnical expertise in product
rintenance (Encinas-Baress er al., 2024), Coskun, Komea and Kan (2022) and Pavbadiay, Fallah-Lajimi amd
Hasherakhadi-Zolfani (2023 noced that pacener development could incteise supply chadin performance. Based
an the above arguments, the follmemg bpothess s develnped:

H2: Serear partior deerifosens o o foriir rbaionche st s oo agpii,

24 Enwmwledpe Transfer and Service Parmer Developament

Fnowdedae trnsfer 18 definad o5 the capaliilind 1 understansl, soosss aid ehade the valuable mesources anid
knereledipe {Amd, Slenmi, Saleh & Othman, 20230 In thes study, it is imponane o acknewledie DO = o2
founcanoml theory, parncularly highliphing the functions of sensng, seizing, and meoonfigunng in knowlkedge
transier. These thiee capabiitics enail establishing Jong-revm collaborations as enduring  partness (sensing],
explomng new knowledge and connecong it to sakeholders m the supphy choin {selxing), and consistenty evaloaring
keneraledipe transfer capabalines by nesbbving, discarding, or adding knowledpe suiable w o the supply chain
(reconfigurig), (hindsomirm, kowalkowsk & Sandberg, 20073).

knewledge 15 consdersd as ane of the mas paamount capabiliey sty m the compention, thus there 5 ncresing
interest 10 wnderstanding oo bow effecove lnewlkadne manster among stakelolders mthe 5C (Eshmi, Achtenhagen,
Bersch & Lehwmann, 20230 Following this argement, the kaowledee wansice witlin thie $C nevaork is o way w aooess
anet share kiewledae and valuable sesoirces among sokeledkders mobe 5C (L, 20210 T is proven tha the suecess
fron competoon cannast be achieved by the solrtaine fiem aseld bor ofien embedded in the capabalioes of all
stakeholders m the 50 {Marcon et al, 35220 Hence, the contimeous exchanpe of kninvledpe witdhan the 50 neweork
cay e seeih s i Pt oof sustainable eollaborapon wo improve dheir dvmamie capalilives (Kindseedom e al, 2030

In' the prnision of PmductService Systems, service  panners ekl o cneal mle, especiolly wathin
lnewaledpe-miensive secmies ke awmmonve, Ensuring thor service parmers ean readibhy access the neCEssAry
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kriwaledpe for PSS delivery 15 imperatve {Dewa et al, 2024 Moreover, there Is substantial evidence confieming
et supphicr development seeves as a methasd for companies 1 collbome and eohance the perfonmanee of ther
supplics, thus ewsuing competitveness (Raghie & Wilding, 2021, The service partmer developinent prograin
serves as a mechanism for knowledge mansfer. By intenstving traning through suppher progmams, emplovess of
service panners can enhance tear knowledye and skills (Encinas-Baros e al, 2024, Consequenly, the enhanced
skills and knosledge of the service panner will eilect i an improvement in the pedformanee of the service
parcoer {Jin et al, JiE3), Hence, the above arpuments suppoct the fulksaing hpeothesis to the smedy:

H2: Kwoudeds mavgier fas g positiee redatiuncfiin seih rervde pariwer derelopmens,

L5, Information Sharing and Logiate Iniegration

Infesrimmnion shanng refems o acivities of exchanging crocil nfoematon among stakeholders mothe 8 Tang,
Chau, Ip & |1, 2023 The benefits of informaton shanng inclode enhancmgz the gualicy of inforoaton and
nfnrmaton processing capabihne which skvoushe reduces the uncerminny and must isue in codlsboroon {(Ahmed,
Khan, Mg 8 Khan, 2025 For exarmple, Bad, Govindsay aned Huo (3025 venified chae through infosrimsiiion
shartigg, all smkeholcers witlin rhe supply chain can access pealame informaton from et counerpis, therely
reducing the bullwhip effect and enhancing both firm and supply cham pedformance, The readiness o shame
Infnrmatnn necessntes SoAmpAnics E:-::hu.ngjngstnmg: ntormadon within the supph: chain rectwiirk {wang, Huo
S G, 20221 Acosse o fedbime imventory levels and deviamd requirenssins Fom supply chain parines cralles
partoers o mmpmve replenstiment planning, indicecthy enhoncing e frm's pecformance (kim & Chal, 20075

The activary of informaoen sharing and |ngsdcs ineepratons requires the parmesship and cooperation among
stakehoklers mohe SC (Bai, 2024, Bal et al, 2023, Thas, these two capabditics G & denamic capabilines approach
that emphnsze sensing, selzing and reconfipuring e achseve a high kevel of perfocmance. Furthermore, 0 number
nt smdies have u.l:mp]lﬁa:l a variery ot l:agim ILEE TR m:l'mnl:ul_.n:'x from the prmer ot imbormaton sharing
such a3 kryerimg the mventory level and bullwhip effect (Tang, Yang, Tu & Ka, 2021). Hemoe, the abowve argomenes
support the llowing hypombesiz o the soudy:

HE: Digormeciion shianing bar o pardier nfatiomsbg st Sofetivs indegnation.

L.6. Collahoratien and Enowledge Transfer, Informarion Sharing, Supply Chaln Agilin

Collaloeation 1= defined a3 twno o imofe companics foem koase-teem relatonships 0 achiove ome goal v sheiring
information, capabiliies and resources (Ralswom, Keller & Grawe, 2030 Roie-Al, Scoarcs & Resdekooee-Molim,
2025 Thas smady fcuses on PSS delivery by mult actors in the 50 50 that the eollaboration among stakeholders in
the 3 is parzmount. Hewever, forming dimamic eollabaration capabilities 15 not unchallenging, Undedvng the
vale fromn D, colliboranon copabiliny & valuable and hard w veplicare. Several siadics demonsrared thar 50
collaboration characterized v shadng resources, joindy planning, has many chfferent channek o communicae and
huve aprecment goals, bas stoong collibomive posshbilites (Ralston et al, 2020, Zhang & Cao, 2008, S0
collaboestion heavily dependent o sharing cesounces amd must, focuses om dellabortive effort w be alile o offer
cistomer-oricnted PR delvery (Marcon et al,, 2022

Previous sixbies found that collaborations allow frmes e access o knmwledge and informaton roquired kading 1o
irmgriesye companies’ petformanee (Ralston et al, 30200 Boie-Alba er al, 2025, Effeerive colliboration leds 1o a
bener lewel of mansfer knowledipe and information shanng (Kio & Chai, 201 7), Collabosation i often secn 45 a
way o sewe business soawgy within the 5C nervork,. For example, DE were uialized e promete. coopemtion
ameng many aceors widun the 5C nersnock o enhance wangparency of mbsrmabon sharing, technelopy sharing
aved wecesgibiling of kowdedge (Cao, Vonderembes, Shong & Rag-Madean, 20000 L & Cao, 308, Likewise,
collaboration is Freguenty scen ws crocial element e supply clein agility Dubey, Brode, Fovopan, Tiwari, Daivedi
& Schuffling, 2021), Henee, the above arguments support the following three related hypotheses:

HEF Cadibowision dar o st nedation ol aritl Eoswiiy g
Hi: Cavleborston bar  positece st oyl with mysmaros tarmg,
HIT: € abiaborsiimn fus o possiore redutomroal wath sghily chans ageiity,
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3 Research Methods
L1 Dewelopmens of Insirmene

A questionnaite was developed based on g lieeraniee review conducted i secion 2 Tiems of mesiement
conssied questons measormg sis domain comstrocts colblsermmom (C) 5 7 irerss, koowlodee wansfer (KT s 5
items, suppher parmer development (SPLY) & 5 stems, ifformaton sharing (15 5 5 tems, lopgistics intepragon {LL) =
3 rerms andd supply chan aglicy {SCA) 15 T items, with Evz-pnint hileerr mrale from soonghe dissgrres oo stronghy agree
(Table 2. To provide valikdavion of the prelimbsry sape, fur acadensic experts in PSS and supple chain were
eabsted oo cebver feedback on questnoname consseocy, lopcal, caory and wlevanee. Then an meermter
spreement survey with 30 head of semace panmer suppliess was partcpaed. Three cntea ecommended for
deoppiog fems: (1) diop ivems when s mean value 52 ks than the madping, (2] deogs iwems lefi from (1 when
S 05 and (3 diop fems delt Fom (2] when power =0 (0L A8 o pesull, there i8 nocitenms deleced so dhar 54 e
were persisted for the guesnonnaire.

IRmeminn of Corsdroct sl Teenes [ . Favtmr 'I|l..||||||_':

bt (€7 ) ar i o o P it a st a1 driing des ronoie Sl fon of et perited oiwily sk sgedler b aloeee e
Gt

Wi s and sz o long-term colliberstive rehibonship with

{ ¥ a2 1523
= v i deabor purtner based vn mtoad tros sy Lty S S
o2 W wowk winaly an che PSS planning, with our maen dealer Zhang & Can, 2018 {R1T

prartiies
3 :I':hl.':mum@l. wsth e mai clenler purmer o nzconfzgue Dubey et ol 2021 752
o We eollatarae nul]:n-mfrre.ﬁm;ll;d.ur pearner m adennfy snid Dt i al., K23 (T
urelemsrand the cuspomers' meed
L5 Wi bevve many differenr chanrschs 1 comumrirscste Fhinmy 8 Can, 2018 ERE
Ch W have aprecmens on e same 50 sedny readinss gosk AL Ol o al 2002 .

rkeleredy

7 Wi cxchange kmimdedge and ndemst imformation (el Shnyg & Can, 2004 E
fererndeae dranger (B ar st ar e el do tmovsfer amd arear daendealse amvany ool o sy 30
KT1 Chir maen chealer parener rensiers is kaowledge of P88 woas | Ayl eral, 2007 (LE5h

Char mam chealer parmer shares ies knowdedie abour the

; - E A | 5
kT2 et o Bty gl ko o A moash ot sl 2 1842
i W revene knoadadse aboun infomenon rechnolopy char ae . ”
[ e i el PLS Drewi ecal., 2E2% (1544
T4 Ckar mam dealer parmer omtivaensshy supguarts us 1o share Dhewt et al,, 2023 s

mhot o CustoTIeTe ex e nbons

; Ular mzen cealer parenes consmnily mansfers kaowledpe of
L ¥ T
Kl i aticans for s bundle of produac and service Ay exal, 01 y

Verasre pamieer olerriymet (P11 irchefrusn sapaiuily b deredys furiver cipanity by froesiding mefey af draimiog a’ i aurd
[eriarmawe Bt MC

Uhur mamn chealer parmer has ceaselessly upsaoades oor

: His z
APl kncwdedgr (dekeced) e eral., Ji2
. Seveml malnmy conmses bas heon preparsd 1 us be menmee = %

sPpe ; Dhowd cral,, 2625 (HT
varr s, tflesiboly, respomsreness and mncmtveness

SR Acpervice parmnet develapament programs bas been provided Ayaly et gl 2019 ey
by i iz dealer pammer ;

sppy | e main dealer partner strorgthens vur capahilioes i Araky et al, 2019 Ha

achocve supph chaim awiliny

418
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Dhirmesinn of Comaoruct snd Teerms

Relerencos

Varkety malmmyg vourses of product dod rechnicl scouee bas

Paiaby, Ssocarm, Perema

Fuctor lonading

b4 B Yo i & Gehaver, 2005 0514
e Raparciim et al , 2025
Tpiematinn shaoriag (I8 & algliend s coerbalify B somie e i N Alormnation e sy bedvfiolider de e NS
: ’ Lambsousrchere & =
151 Wi shane delicabe mtoomemnon b our service parmer Cohin, 2000 (LTI
L T 4 -
53 Y- mam chealer partmer an: marsparent o share my Rei ex al. 20173 0733
Infror marion
53 I pmatiem i cchamp: is coninuing and nopeatedty Fuirin # Cha, 2017 [1F.
54 Uhur trram dealer partner comtimensdy upcdaie us wiih recent Kim & Chat, 2017 LR
Inkormatiom
55 Chir muen chealer parmner keep frequent meetmg sl b e Chisa, 2017 .
commanscation (o)
Foprntier srvtprention (1) dr e ar e vepelrality t gt daginiier ftrvtder s crevte aevn radvr 5 asfosnery
111 Chr sappdy chain legsene eovimes s seacdy cofliboraad Chaen A Paudo), ik (L7340
ke meen cheaber pacmer kgt noiees an effoctach i Tna
; ! i : W Tt
HE corsrelivmbed with ours b ot A Yo
L1 W berve a smannth cotmmanon of logsaics actvites with our Chen e Pk, 24 RETE
ey desler parmser
Char ligzmsbics coonEmation = speaiod by outsmndmyg ; P
. 7 - [0 4 L] .|
ks warchense faclines and distobutiom becn & Paushm, 24M4 i
= The inecemneng e owiprang coondnation of paocduce : o o
HEs istrbanion = complerely armonize (deleed) i e B
Nogfyly it ity (WCAL) ver e ME rippnatnifity o ypmiokily sy s el e sl wyrtalek anvhinr madroners
seay | Ve ahmys guackly improve our P55 livel af pusienmner K 8 Chras, 2017 CLHIN
sxtisfacTicn
SCAZ | W shasys quackly ingurove owr PSS delnveny relishilin K fe Uhsa, 20117 (1542
. We ahoays quackly necomtigure P55 S0 capabalities o afopi . 5
T 5 T )
s with changing market neeck BB e et
SOAL W shoays quackly r_n-cmﬁ_mn'u SI7 reoiace capaciy o H_u_:un-:rr.. ‘.'l_li:ul:g Az FLaEa
ruﬂ_'u::mi 1o Ui certan e sl Wz, HLT
SOAS Wi sy quackly. sdapt 1755 5 opormtion o deonsse servce Ab-Ormoash et al, 2002 w3
T i
SCAL We alwwys quickly reeonfigere our capalsdnies ro cusiomiee Shaikio et al., 221 65T
CLUSOTES arder
AT | W sl quackly immeatc our RS offerms new ITHR

Tahde 2. Thoeorence! domain of consirwces end oens

& Dara Collection and Sampling

The dae froey this soedy swere collecred from e Tndonesin smororcyele seevies parmcr from Deoember 20032 10
June X235, The list of pardcpants was candomly chosen fmm sampling frme of 8450 service partner fmm five

mevinrevek: hrands, with the cricena thae the hend of service has working experience for at lase twelve months. [n
ttal, mine huomedred fifty questonnaires seee distibvited, te respomse gaine back with 405 questionmaines (426 %
respranae tane ), The da ks been cheched for tom-mcsponse Bias Thee Levene’s test fior eguality of vadance and a
rtest equality of means pedormed the early and lae wave were noc smosticalh: senificant,
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The demographics profile of the participants are as folkes the parbcipants are mosth: males (95,55 with the
cohication of senior high school or higher wale almoss 99,395, The service parmees can be idendfied a5 small
cormpadties with employees less than 10 5LA% and erginaed mosth froan Jasa isdand 706, alsa have more
than [ vears' collaboration with ther beands (67.2%5). This @ borause [ava lenewn as g the meost populaced ishind
Indonesa. Likewise, the mooorcycle brand 1o Indooesia is domananed by one brand who became the magrniry
rticigans in this sesearch [TR46%),

4. Besuh

4.1, Comsrruer Validiny and Reliabiliny

Confirmamey focoor analysis {CEA) was needed o examine the valeary of all vanables unlized i this study using
AMOE (wersion 26). The pesulis of CPA and facior loadings ave presented in Tabe 1 Using Strracnieal Equation
Modelling (SEN) requires several Goodness of Fit (GOF) mndeces 10 assess e beoween the observed covariance
matrs and the ypothemzed model. Ho and Bentler (1998 and Yu (2002) mireduced the cut off value of GOF as
guidanece @ = (UH , nerm 32 = 2, BMSEA < (005, SEME = (007, CFL = 0.9 and TLY = (0895, Using dhis guidancs
resuhied several ieme to be delered from the model Ca, C7, 5P, 155 and LIS The overall mvode] B and stundarnd
itzms loading indicated the evidence of comergent validicy (Hair, Blck, Babin, Andemon & Tatham, 2000 Then,
the values of Cminbach's alpha are berween (K71 and 0428 & conbirm the scale rehialadine of the six oonstruce
(Hair eval, 2000,

4.2, Discominant Validrty

Dascrminant walidicy alms 0 cnsure that the construct has posecful lotonships with it constructs (Halr et al,
R Discnmanant validicy amang the mx constrocts are aamed by the value of avempe varnnce exerce (AVE]
o cach consteoct is bigaer tean the valoe of the square coreelation between the eofresponding comsteaet {Talale 3,

15 0 B P ] HCA
I LY ]
£ {32 (802
by 1345 754 LY.5 ]
Ly 373 LT0S KTy [k
Ll 1,034 L4474 15454 iLala 1870
SCA {5405 (L35 336 R ki (L&

Tahle 3, AVE aned sopusre inter-conseruct correlinaon vakie

43, Commuon Method Bias

We uihred Harmans sanplefactor test to awestpare the Common Method Vamnce (C0V) {Podsalaff,
Mockenzie, Lee & Podmbkosf, 203, all iters mo the consruces. were placed 10 one facor, wang masimam
likeditrood exteaction revealed AVE of 35% showed oo MY exiss, Further esammaion of CMY, 2 common
Larcrne Gt {CLF) was added up the mcasueement model (ackeneie, Prdsabkol¥ & Podsakodd, 2000, By adding
CLE 1o all ebserved srems in the CEA mndel, the resuh nevealed that the regression weighes wahe devoion of CFEA
macwle] wathonr amd wich C1LF were smaller than (02, indicating that C3Y was not presemt

4.4, Azpessment of Structural Model and Besul of Hypotheses

The eesule of the propesed strucroal model 2 presented in Figuee 1, the model prodaced o good fic imede] with
nearmed y2= 167 SRME=0M; RAMSEA=LOE; CEI=097; TIA=097, The Bollen Sone bootstrapping with 20000
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mndnm bootsrap samples produced o povahie of (UK which puamntees the it of the structural model, The
parsimonicus of e moded is puaraneed with PCF] vadoe of TLEE,

The six lnpotheses were investigated wsing SEM wedhnique. The result exhibit that logisnes inegration has a
positve relnonshup with supply chaie sty (0658 at g =< 0001, supparting Hy. Hypaothesis Ha of service partner
developrment on supply chamm aglivy is supporied T pah cocfficient 210 a0 po< T2, Likewise, Hy s suppseried
by evidence ol knowledpe wansfor Tas a posigve echricnship with serviee parener develoganent (00791 ar
Fo< (KL Furthermiore, Hy ds supported a8 showm that informanon shanng has a posmive welaponship with
Inpestics nteprration JRGEE ar p < (LKL Colbbomtion has @ postve relsonship wich loowledpe ransker as
pestiilaced in Hs (U774 ar o= 0000y, He iso e pesult ncdicates i eollalssmbon has o positive relidonship with
information shadng $EAX at @ < O00001), Finally, H- shews that collaborstnn has oo direer sipni font impact 1o
supply chain amliy. The walues of B* for knowledge tanster, information shanng, service partner develnpment,
loygistics intepratin and supple chain agilin are 0LG1 0P, 063, 043, thaT,

Fezare 1. Resub of the sreaoneral meced

5 Dhiscussion

This stuly comrilsutes o searee hreratime on PSS and supply dein management (SCM) concept by integrating the
concept of supply chain for P35 néfenng underpanning by DO This stady plivs a part in existmg PR35 and 200
btemeure by devebspang six capabdioes:  collaboration,  koowkedge manster, senvice pacmer development,
informarion sharing and Iogistie integranon 1o impresve SC agliog, Poinedly, deis srady proeones o the PSS, SCM
arkl D wath fullowing respects.

First, thiz stady haghlights the collaborabon pude Ester coopernon: behaviors including wansfer koowledge and
infoemanion. sharing, as o the posiove rebuienship findines dermosceiced by Togahesis 5 (Hzpoand bepothesis
6 (e, respectivel. For example, knowledpe mansfer and mbormodon shanng canont be atmined  before
collsborannn = formabized. The threar of shadng cructal infarmation and mpormne knewledpe can be efrained
froin iF ooy the frms have stiategic bomg teem coteraion and collaboriomn D a3 an anderpinniog theory in
this sy, facilitaee the ondersmnding of the 30 o be able w cooperare, collabosate, integrate, sequite and
reconfigure rescurces and capabilioes within 5. Ramjaon, Roddgies, and Kumar (2024) and Duber eral 2021)
confirmed that collaboraton 1= prmanh: serve a5 2 function of mtegranen wathm 50 stakeboklers, Purcher, the
findiry in this socly is conssrent with Wi and Hu [2020 whao confiemsed tar the level of mansier knowledge has
influenced By the kvel of sriege cooperation ameong 5C sakeholders, The finding i chis stade alse ageee with
Pannhifar et al (X8 thae shewed infoemacdon shanng beavily impaced  fom the fruic of te longaerm
collaboeation sz sakeholders ain the 5C The kng-rerm ecllaboradon indicas stakehobders within 5C have
eithim exd roditual wise kading o il enehits and goals

Second, this study demonstrtes thar service parmer development required o be preceded by the mansfer
kiwowdedpe, B mnesiiis of this, service parteet development will be cleardy puided by knowledae wansfer, cortamby
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the knmwledge transfer bas substantal postve impact oo service partner development, a5 demonstrated by
bngpethesie 3 (Hal Thas Bbing i consistem with previoos eescarch of Beshe e al, (2004) thar knowledge reansfer
cant be teansfereed throngh sopplice developrsent program, Likewise, Evers and Porwaniogrom (3013 foaod that
flevar 0f ransfer knowledie o the other panners is mediated by the parmer development,

Third, theis swdy demonswrates thar nferos o sharing has sienificant posiove impact omards kestcs inogratio,
as cemonsteatesd by hypothesis 4 (H), The benefitn of information shacing inchicde enbaneing the qualine of
nfurmunon and informatnn processing for all smbkcholders inthe 30 so that significantly helps Brms m handle
with uncertanty and minimize the bullwhip effect. This olvameslr will increase the cemainty o make Ingstics
degisima The Gnding of this spudy 18 consisient oF greves sty ol Soundmn, Chliewi and Babein (2020
thromzh mbormaton shanng bave been considerable beneficial to many legstics activades

Fourth, this study demonstates the direcr link of colbbomton w o supply chain agbiv 5 oot signdficant, as
demonarrated T bvpothesis 7 (H-)L e means thar the selanemship of colbboraton o suppy chain agilioe 18 fully
mcddivied by knowledge tangfer, service partner developmett and infoemation sharing, logstcs ianegratiod.
Crllaboranon 5 as base of any alignment in the 5C soch as koodedge manster, service parmer development,
infoemarion sharin andd |ogsties integration. For esample; coonlination among smkeholders in the S0 mclides
sharing kev information. Logistics ineganon 5 abko a foom of clese collabsedation within the 50 a3 seme crocal
infurmunon sach as preduction plan, demand forecast and imventory kevel are shared an the 50 As a resule of ths
close codlaboraton, ths !.'h.ld:\.' marks that there is pemsifivie Impact aof mervioe partmer dm‘nlllpment, ax demponstraned
b bypronteesis 2 {H ) and legities inegeation w supply chain agilie as-demesnsraced by Typothesss 1 (Hy),

The numencal resuls repardma colbbonoon idenofy e wems . wich subsmnml facror loadings: long=reem
collaborative relationships, oty PS5 planaing, collaboeate 1o reconfigure PSS, understand customers' need and
las marw different channels po eodmimumcars, Further the fodings on kiswledge teaansfer lisn fve irams wirh haeh
factod lemdings: tansfer kiwsladge fom main dealerss o service panoers, shane kiosledze dbout being agile,
kerewaledpe of informmation technokey, share of customers' expeeanons and consmndy transfer knowledgpe of P33
Mext, the findings on service pariner development recogrize four sipmbicant facor loadings: severnl traimog
coutsed have been prepared, avadhlbiliy of service parmer developosent peograns, stienothen capabilities 1o
imgrrerve apline and sucete tmmng courses for PR35 Informaoonn shanng confirm four high facesr Inadings: share
delicate informacinn, remsparent m share mbsrmanon, infocmadon interchange is contnneg, contnuously update
recent miforimdinn Likewise, logsoics integtason confinns four high facer leadings: Jogisocs acovines ane
collaborated, logistes soutine & cooidinated, smeoth coordination af kegistce actvites and ousanding warchouse
fncilities and chsmibution. Finally, supply chain aglicy lists mx sipnificant foor loadings quackly improve customer
service sats fchon, qui:k]'!.- UTpTIVE PS5 delivery, |:|u.1:|-:|:.' rr:|:|.1ni"|p1.|.'rr_' | Lt I:llrl.'ll.'lilil'il.“s, |:|u:|:|-:h' mmnﬁ;l_u‘rn
rescunee capocity, quickly adapt P55 5 aperation, quickly reconfigane to customize customce arder and quackly
innoware PSS offedng, In toml, theee are 2% e thar are valid and reliable as o vadidassd suesey inseument,

b, Conclusion and Fumre RBesearch

Unelerpanmang iy the dyramic capabibiiies theory, this study has extensvely exomaned five capabilmes < enllabomton,
hovwledipe ransdel service. puitnet developret, mbsmation shariog and Iogistes megamsen The Andings
enmroborate that ecllabogation has g posidve efect on kowledge mansfer and ioformsion sharing. However,
collsboration hasio direct cffect m supply chain agilite. Hence, thmugh the informanon shanng and Ingistics
ik, the ﬂ]:-fﬂr chaiin agiliy hae iogeoved, Likewise, bodh knowlkedge tansfers and seevios pariner
developiment alsa hove a positive effect oo supphe chain agilicg

This :.rud:.r contnbutes to the body of lomdedse inseverl WY Firszt, it conmibutes o nascent P55 re=enrdh 1:1.'
inteprtieg the conceprs of supph chain warggement, dymmic capabilioes, snd PSS conceps e a single
frarnework thar has been validawed. This srody compbetes by dentfing Gactors mfluencing the improsement of
supply chain aglicy, namely collaboration, knowledpe tmnster, service panner developmient, inkrmanon shanng,
orel legnwties misaranon. The resubs of this sy indicate that teseldive copohilmes positvely mdluence supply
cliain agdite, Secondly, by emgeloving D as the ancdevpmaing theoy, This anichy cositfibies m exterching the D
thetry o e dreas of PES and supply chain managemene. The research demongraws thae DE G owell for
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application . P58 and supply chan manapement domains The ovemll medel suppons collaboration, knwledge
mransfer; servios parmer development, information shating, and Kegsos mtegranon o dynamic capabiliies, which
lave been peoven 10 be valid and reliable, Thindly, by orilizing dara Srom Indonesia a5 o developing country, this
research- commibunes o loeawledpe by elucidatmg the relnonship berseen the fve capabalities and supply chain
ailire Such efines add references ro PR loeowledize, wihach s mrely stuched, especally in developang countmes, as
et P3RS mesearch oeginaces (vom developed  coumris, whete sosearch lncdings oy st be applicalile e
developing coantmes. Finally, this sty contribues 2 0 validared sorvey mstrument by debong the domain
constructs and developing messurement ems. Furthermeor, the reenrch obtained sondard foor loadings for
cach iver, which are weful for derermining the eeladsve mporsnes of cach capmbiliny thar can be uilized o
cihimde supply chain aglicy The raorous proeess for developing the validared survey insoument mekes this
ingirument relinble and applicable for furure resenrch

This study esfTers practical eontdbitens w all stakehoklers in die motorevce indusey i Insdonesia, a5 well as
other coumries shasing similar charcenstes oo Indonesia, The research piovides insighes for indusiry
parccpancs 16 understand the factors influenang supply chain agdicy improvement and idenodfy which fems
shoauld ke atven proriny, as evidenced by factor keadings, This greatly assists pracodoness in eftecovely allocating
limited resmirees o enbance supply ebain agline Sccond, motorercle mdusey practinomness can kserige the
tescarch outcoimes highlighring e sigmificance of kaog-tetm collaborarion with supph chain: smkeholders,
partculady with minin dealers and service parmers. This eolkbomton aims o debver P35 Main deakers play »
pivaa] role in supporting service parmers” haewledee and development, as well as in mainmining legisoc
integeation and shating inktrmation e enbance supply chain agilie Thind, the metoreycle industry, being a
kenerwledge-intensve sectoe that extends beyond merely selbng products o also ainclude services, requires
manufacturers as the haolders of kneswledge o dissemmate this kneweledpe o serice parmers through main
dealers, Training and workshops can be provided o congouowshe updace and enhance the knowledge of min
dealers and service pariers Finally, goosd coxomination i3 essental o boah miormation sharing and Jogistcs
intepraticn, Etfective coordinaonn of information Hew can ke achieved theough the availabalier of tanspaent
and susminahle mfnrmaton e ns well as b rm.l.nl:unl:n{._rg-:x:d. SO EAH T nﬂ.‘ltlrlnxhlpx thrrjh Frr:qu-_'nr
oseetings and comimunication: Meanwhile, effecrive kegistics inegration is mcasaed by harmonions coordination
from manufacmemg o maan dezlers and servios parmers.

This study subject o several bmatations bur can also be scen as the directon pf the e snches. Fresy, the
livmieiicay of this srudy is the sampling hat 35 limesxd oo @ moesteyele induseey in lisdonesian fems To make a
penerilization of te result of this study, fonee reseaich shoubd vse generd indisiry in the Beoader peographical
areas and then make comparsons with papers published from many other countdes. Second, thes sty fsouses oo
spocilic mescacycle  mcdustry with only theee smbehokiers in the SC service parmer, inteemediaries ancd
visnufacirer, bur mor including other supplicr i the upsteam peocess. sach as spaee pant and  raw maderial
supplizrs. Future research shoukd include them to cormchomnte tdie mpace of their copabalities mosupply chon aglic:
Furthermeorne, custnmers ac smkehoklers are crucal m be medved in the PS5 d.n".\'d-::q:\menl: prescess, whirch ean be
dhoribe b comeocting surveye and interviews with consumers o andersand ther roles and expoemions, Third, e
proposed el s demonsoraned 47 per cent of the vadance foe supply cladn agilig. Furher sescarch should
examnine the posmbility of knineledge mansfer and indormanon shanng direct effecr w supphe chasn aglies. Fourth,
thas study unlizes cross-secoonal survey dom, |r|r|||:u:tng that dam collecnnn caprures 2 :mg'r:hnl: N fime m asess
supply ehain agilivy resuliing From P35 delivery, However, supply cham agilicy is subject m change over dme, e
wnuld be pardculerdy inmgumg i the rescarch could be conducied longradioally o observe the fackors
contributing to these chanpres Finally, futre research may influence by mesderanng factom. For cxample, i would
b ineeigming o vesrigate the impace on the dusion of ooepeiaton, echological capaldlities ad differcm
culie Bctors o observe the effisel of differcint kind of capabilies o supply cheaim agilin
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