
 

 

1. Submitted to the journal “ JOURNAL OF INDUSTRIAL ENGINEERING AND 

MANAGEMENT” (18-03-2024) 

2. First revision: Accepted (05-06-2024) 

3. Revised version received (10-06-2024) 

-Revisions and Amends 

-Revised version with highlights 

4. Paper accepted (11-06-2024) 

5. Proofreading final (03-07-2024) 

6. Paper published (05-07-2024) 

-Final paper 

  



1. Submitted to the journal " JOURNAL OF INDUSTRIAL 

ENGINEERING AND MANAGEMENT" (18-03-2024) 

 



D.N. Dian Retno Sari Dewi P. , ST., MT. <dianretnosd@ukwms.ac.id>

[JIEM] Submission Acknowledgement: JIEM7521-Achieving supply chain agility
through product-service system offering
Juan Antonio Marín <jamarin@jiem.org> Mon, Mar 18, 2024 at 3:47 PM
To: Dian Dewi <dianretnosd@ukwms.ac.id>

Dian Dewi:

Thank you for submitting the manuscript, "Achieving supply chain agility
through product-service system offering" to Journal of Industrial
Engineering and Management. With the online journal management system that
we are using, you will be able to track its progress through the editorial
process by logging in to the journal web site:

Manuscript URL: https://www.jiem.org/index.php/jiem/author/submission/7521
Username: dianretnosd_13

If you have any questions, please use the mail functionality in JIEM
platform in order to contact the proper editor that is in charge of your
submission (when you do that, adding the reference number of your submission
in the subject field would be very helpful for us and accelerate the
response).

Thank you for considering this journal as a venue for your work.

Juan Antonio Marín
Journal of Industrial Engineering and Management
_____
Journal of Industrial Engineering and Management
https://www.jiem.org

3/27/25, 3:01 PM Universitas Katolik Widya Mandala Surabaya Mail - [JIEM] Submission Acknowledgement: JIEM7521-Achieving supply chain a…

https://mail.google.com/mail/u/2/?ik=17bd7acd7a&view=pt&search=all&permmsgid=msg-f:1793853128562701506&simpl=msg-f:1793853128562… 1/1

https://www.jiem.org/index.php/jiem/author/submission/7521
https://www.jiem.org/index.php/jiem/author/submission/7521
https://www.jiem.org/index.php/jiem/author/submission/7521
https://www.jiem.org/


Please, use this file for submission. Please, do not clone the template. JIEM needs that the 
format, line numbering and watermark be preserved in your submission manuscript 

June 2016 

ACHIEVING SUPPLY CHAIN AGILITY THROUGH PRODUCT–SERVICE 1 

SYSTEMS OFFERING 2 

 3 

Purpose: This paper aims to examine the role of collaboration, knowledge transfer, 4 

service partner development, information sharing and logistics integration on 5 

supply chain agility. 6 

Design/methodology/approach: Data were collected from 405 official 7 

motorcycle service partners in Indonesia using questionnaires and were analyzed 8 

using structural equation modelling. 9 

Findings: Collaboration has a significant impact on knowledge transfer and 10 

information sharing. Information sharing and logistics integration as mediation to 11 

improve supply chain agility. Likewise, knowledge transfers and service partner 12 

development also as mediation to enhance supply chain agility. As a result, 13 

collaboration has no significant direct impact to supply chain agility. 14 

Research limitations/implications: Given the state of the sampling refers to 15 

specific industry, so the generalization of the results will be limited. 16 

Practical implications: The proposed model provides insight for managers on how 17 

collaboration, knowledge transfer, service partner development, information 18 

sharing and logistics integration affect supply chain agility. Using measurement 19 

items of this study, managers can determine and evaluate the current state and 20 

formulate strategies to improve their supply chain capabilities. 21 

Originality/value: The contribution of this study lies in investigating the role of 22 

dynamic capabilities for PSS offering to improve supply chain agility. This study 23 

provides benefits for academics and industry by filling the gap of the nascent study 24 

in Product–Service Systems and supply chain agility. 25 

 26 

Keywords: Supply chain agility, product–service systems, dynamic capabilities, 27 

collaboration. 28 

29 



 

1. Introduction 30 

In the past few decades, traditional manufacturing companies have struggled with 31 

critical problems related to resources, both human and materials. It is critical to the 32 

point that the manufacturing companies cannot just provide the product but how to 33 

improve the value of the product due to existence in business perspectives 34 

(Bustinza et al., 2024). Among many solutions, an offering of PSS as a bundle 35 

offering of product and service sound reassuring. PSS process is often called as part 36 

of effort as a servitization of the product manufacturing companies (Xing et al., 37 

2023). It is defined as business model innovation in which a bundle of product and 38 

service offering become an innovation driver as a means of generating 39 

differentiation (Marcon et al., 2022). However, the challenges are how the 40 

manufacturing companies will provide their bundling product and service to the 41 

customers.  42 

Few studies have explored how the manufacturing companies complement their 43 

lack of capability of service with collaboration and partnership (Alzoubi et al., 2022; 44 

Ayala et al., 2017). Given these necessity, the manufacturing companies should 45 

work together closely to ensure the services delivers with the improved value to 46 

customers (Ayala et al., 2021). Vertical collaboration is particularly required for the 47 

value development of PSS that are focused on providing a bundle product and 48 

service rather than product alone (Stegehuis et al., 2023). Mostly for an automotive 49 

product, the PSS has become a paramount for the customers predominantly 50 

because they do not have enough knowledge to do the maintenance for the product 51 

itself (Dewi et al., 2023).  52 

In the global business environment, in particular the automotive industry, agility 53 

has become a critical success factor for companies to compete winning the 54 

competition (Basu et al., 2023). Agility refers to several characteristics: 55 

innovativeness, flexibility, speed and responsiveness (Al-Omoush et al., 2022; Kim 56 

& Chai, 2017; Shukor et al., 2021). Hence, to obtain its agility and to deliver PSS, 57 

there is a need to involve a network of actors along the SC (Marcon et al., 2022). 58 

The collaboration of actors along the SC is one of complexity in the PSS process. 59 

Such successful collaboration requires manufacturer capabilities involvement to 60 

develop PSS SC capabilities among stakeholders in the SC network (Dewi & 61 

Hermanto, 2022).  62 

To meet these needs, it is crucial for manufacturers to collaborate with actors in the 63 

SC network to ensure the delivering of PSS at the best value for customers (Al-64 

Doori, 2019; Ayala et al., 2019). The PSS requires close coordination among actors 65 

in the SC network to be able to give customers improved value of the product, 66 

focused on delivering a bundle of product and service, rather than only tangible 67 

product itself (Marcon et al., 2022). PSS is believed as part of manufacturers 68 

responsibility to extend product life cycle by collaborating with the service suppliers 69 

who are responsible for maintenance of the product and services (Dewi & 70 

Hermanto, 2023). Hence, manufacturers as the strongest actor in the SC, mostly 71 

give their support by giving the access for knowledge, partner development, 72 

technical expertise and other resources that are required by the service supplier 73 

(Ayala et al., 2019). 74 



 

To investigate the relationship with actors in the SC network, the Dynamic 75 

Capabilities (DC) is used as an underpinning theory. DC is utilized to understand 76 

how the SC capabilities of manufacturers can be transferred to service suppliers. It 77 

is well known that the firms that possess resources that are valuable, rare, not 78 

substitutable are difficult to imitate (Teece, 2007). However, the motivation to 79 

collaborate with external parties to deliver PSS may overcome the obstacle of 80 

sharing the resources and capabilities (Story et al., 2017). The cooperation of the 81 

process with service suppliers may involve logistics integration, information 82 

sharing, knowledge transfers and service supplier development. 83 

Few studies have investigated how the process of collaboration among 84 

manufacturers, intermediaries and service suppliers all together as SC networks 85 

closely collaborate to deliver PSS. For example, Story et al. (2017) confirmed that 86 

critical capabilities for multi actors in the SC to be able to deliver PSS were 87 

product–service innovation, customer focused, good synergy product-service and 88 

coordination product-service. They also highlighted that the provision of PSS can 89 

only be developed under collaboration and cooperation within the SC network. 90 

Further, Ayala et al. (2019) demonstrated that the support and collaboration from 91 

service suppliers is paramount as the PSS is completely delegated to the service 92 

suppliers. Therefore, building knowledge and partner development are crucial to 93 

manage the service suppliers’ capabilities. They found that offering, knowledge 94 

related to PSS and joint PSS development positively affect PSS delivery. However, 95 

little is known about the link among PSS SC capabilities required such as 96 

collaboration, knowledge transfer, service supplier development, logistic integration 97 

and information sharing to become agile.  A quantitative survey of 405 motorcycle 98 

service suppliers in the Indonesian motorcycle industry was collected. Our results 99 

confirm that collaboration has a positive impact on knowledge transfer and 100 

information sharing, while knowledge transfer, service partner development and 101 

information sharing, logistics integration function as mediation to improve supply 102 

chain agility. 103 

2. Theoretical background and hypotheses development 104 

In this section, a theoretical framework is built to confirm the relationship between 105 

collaboration, transfer knowledge, service partner development, information 106 

sharing, logistic integration and supply chain agility, accompanied with the 107 

hypothesis relating their relationships. 108 

2.1. Dynamic capabilities theory 109 

DC theory assists organizations’ capabilities to quickly respond to the erratic 110 

changes in environment by sensing, seizing and reconfiguring internal and external 111 

resources and capabilities through the improvement of the micro foundation (Pitelis 112 

et al., 2023). Sensing is the capability of understanding the internal and external 113 

threat by observing the surrounding environment (Teece, 2007). Seizing is the next 114 

capabilities required to pursue the opportunity (Teece, 2007). Then finally, 115 

reconfiguring is needed for the possibilities of chasing the opportunity through the 116 

offering of PSS (Teece, 2007).  117 

DC theory fits well with the idea of cooperation and build capabilities within SC 118 

network (Siems et al., 2021). Therefore, DC is ideal as underpinning theory in this 119 



 

study as it is consistent with the supply chain and PSS concept. The supply chain 120 

capabilities required for PSS offering are quite challenging to be developed alone. 121 

They need to be enhanced in the network supporting by the interaction 122 

stakeholders in the SC, such as: manufacturers, intermediaries, suppliers and 123 

service partners (Beske et al., 2014).   124 

2.2. Logistics integration and supply chain agility  125 

In this section, we focus on logistic integration which is defined as effectively well 126 

coordination and smooth flow of product and information (Danese et al., 2020). To 127 

investigate the relationship between logistic integration and supply chain agility, DC 128 

is used as an underpinning theory. DC has been commonly utilized to examine the 129 

company’s capability to constantly rebuild, integrate, renew its crucial capability 130 

and resources to respond to rapid changing environment (Helfat et al., 2009). DC 131 

should be noted as difficult to be developed alone as they should be enhanced 132 

together within supply chain network (Pitelis et al., 2023). Thus, DC is capable to 133 

explain how collaboration between companies can lead towards agility performance. 134 

Each firm’s resources which are rare, hard to imitate, precious, non-substitutable, 135 

cannot just simply be imitated by another firm but under collaboration scheme, firm 136 

performance has not a result from internal resources but also a result from external 137 

resources within the SC network (Teece, 2023).  138 

Logistic integration involves seamless and coordinated logistic activities such as 139 

flow of product and information (Jafari et al., 2022). Such collaboration impacts on 140 

a transparent connection among stakeholders in the SC (Alzoubi et al., 2022). 141 

Logistic integration brings many benefits to the performance of stakeholders in the 142 

SC (manufacturers, intermediaries and service partners), such as improving 143 

product quality, operational efficiency and response to the customers (Alzoubi et 144 

al., 2022). A number of studies have reported the positive link between logistic 145 

integrations and performance (Turabi, 2024). Danese et al. (2020) also reported 146 

that the higher degree of supply chain integration impact to higher degree of supply 147 

chain performance  148 

SC agility is defined as the firms’ capability to experience and rapidly react to 149 

market’s unpredictability (Gligor et al., 2023). Agility is pointed out to several 150 

characteristics: flexibility, responsiveness, adaptability, innovativeness and speed 151 

to achieve competitive advantage (Kim & Chai, 2017). Gligor et al, (2019) and Al-152 

Omoush et al. (2022) characterized SC agility as speed, responsiveness, flexibility 153 

and innovativeness. This study acquires these four characteristics to measure SC 154 

agility. Several characters of supply chain performance overlap with the SC agility. 155 

Hence, we hypothesized as follows:  156 

H1. Logistic integration has a positive relationship with supply chain agility. 157 

2.3. Service partner development and supply chain agility  158 

Service partner development is defined as dynamic capabilities to improve partners’ 159 

capabilities that involve process to achieve supply chain goals, through 160 

experimentation and training programs (Encinas Bartos et al., 2024). As the effort 161 

of product manufacturing companies to offer PSS should involve service not product 162 

as itself, then service partner development is as a crucial step for manufacturing 163 

companies to transform their supply chain paradigm to involve their service 164 



 

partners as a seamless integration practice (Jia et al., 2023). Yawar & Seuring 165 

(2020) and Yawar & Seuring (2018) confirmed that the higher level of collaboration 166 

and integration processes lead to better supply chain performance. In line with 167 

previous studies, we argue that service partner development enables the supply 168 

chain to achieve its agility. For example, Benton et al. (2020) explained that to stay 169 

in competition, a firm must share their capabilities by develop their partner 170 

capabilities to be able to achieve supply chain goals.  171 

Teece (2007) identified three dynamic capabilities: sensing, seizing and 172 

reconfiguring. The sensing capability requires a process to gather data, interpreting 173 

information and allocating resources (Pitelis et al., 2023). Seizing includes the 174 

activity of identifying the opportunities and threat (Engelmann, no date). It helps 175 

companies to make a decision making procedure. Reconfiguring involves the 176 

continuous effort to cope with rapid changes in the environment (Engelmann, 177 

2023), and requires strategic actions to build a rigor dynamic capabilities with 178 

service partners. 179 

Supply chain goals can only be achieved by all stakeholders in the SC by developing 180 

capabilities required of all members in the SC, including the weakest partners in the 181 

SC. As the owner of product knowledge, manufacturers do not have the capability 182 

to offer the PSS by themselves (Ayala et al., 2021). Instead, they will need service 183 

partners to do the service. Hence, the service partner development is capable of 184 

assisting a network of service partners by providing a variety of training to a 185 

product knowledge and also technical expertise of product maintenance (Encinas 186 

Bartos et al., 2024). Coşkun et al. (2022) and Paybarjay et al. (2023) noted that 187 

partner development could increase supply chain performance. Based on the above 188 

arguments, the following hypothesis is developed: 189 

H2: Service partner development has a positive relationship with supply chain 190 

agility. 191 

2.4. Knowledge transfer and service partner development  192 

Knowledge transfer is defined as the capability to understand, access and share the 193 

valuable resources and knowledge (Zaid et al., 2023). DC as an underpinning 194 

theory in this study should be noted that the sensing, seizing and reconfiguring 195 

work for knowledge transfer. These three capabilities should include to establish a 196 

long-term collaboration as long-term partner (sensing), examine new knowledge 197 

and link them to the stakeholders in the SC (seizing) and then continuously 198 

evaluate knowledge transfer capability including modify, discard, adding knowledge 199 

that suitable to the SC (reconfiguring) (Kindström et al., 2013). 200 

Knowledge is considered as one of the most paramount capability to stay in the 201 

competition, thus there is increasing interest in understanding on how effective 202 

knowledge transfer among stakeholders in the SC (Eslami et al., 2023). Following 203 

this argument, the knowledge transfer within the SC network is a way to access 204 

and share knowledge and valuable resources among stakeholders in the SC (Li, 205 

2021). It is proven that the success from competition cannot be achieved by the 206 

solitaire firm itself but often embedded in the capabilities of all stakeholders in the 207 

SC (Marcon et al., 2022). Hence, the continuous exchange of knowledge within the 208 



 

SC network can be seen as a fruit of sustainable collaboration to improve their 209 

dynamic capabilities (Kindström et al., 2013).  210 

Service partner has an essential role in the PSS offering. Especially for the 211 

knowledge-intensive industry such as the automotive industry, it is crucial that 212 

knowledge to PSS easily get accessed by the service partner (Dewi et al., 2023). 213 

Furthermore, there is a valid confirmation that supplier development is a way for 214 

companies to collaborate and improve their supplier performance to stay in the 215 

competition (Saghiri & Wilding, 2021). The service partner development program as 216 

a method to transfer knowledge. The increased training of supplier programs helps 217 

service partner’s employees to increase their knowledge and skill (Encinas Bartos et 218 

al., 2024). Then, through increased skill and knowledge of the service partner will 219 

indicate in service partners’ improved performance (Jia et al., 2023). Hence, the 220 

above arguments support the following hypothesis to the study: 221 

H3: Knowledge transfer has a positive relationship with service partner 222 

development. 223 

2.5. Information sharing and logistic integration 224 

Information sharing refers to activities of exchanging crucial information among 225 

stakeholders in the SC (Tang et al., 2023). The benefits of information sharing 226 

include enhancing the quality of information and information processing capability 227 

which obviously reduces the uncertainty and trust issue in collaboration (Ahmed et 228 

al., 2023). For example, (Bai et al., 2023) confirmed that by information sharing, 229 

all stakeholders in the SC can access and get real time information from their 230 

partners in the SC so it will definitely reduce bullwhip effect and planning better to 231 

improve firms’ performance and also SC performance. The willingness to share 232 

information requires companies to exchange strategic information within the SC 233 

network (Yang et al., 2022). A real time inventory level and demand needed from 234 

SC partner guides SC partner to make the planning better for replenishment, 235 

indirectly enhancing its firms’ performance (Kim & Chai, 2017).  236 

The activity of information sharing and logistics integrations requires the 237 

partnership and cooperation among stakeholders in the SC (Bai, 2024; Bai et al., 238 

2023). Thus, these two capabilities fit a dynamic capabilities approach that 239 

emphasize sensing, seizing and reconfiguring to achieve a high level of 240 

performance. Furthermore, a number of studies have exemplified a variety of 241 

logistics integration advantages from the power of information sharing such as 242 

lowering the inventory level and bullwhip effect (Tang et al., 2021). Hence, the 243 

above arguments support the following hypothesis to the study: 244 

H4: Information sharing has a positive relationship with logistics integration. 245 

2.6. Collaboration and knowledge transfer, information sharing, 246 

supply chain agility 247 

Collaboration is defined as two or more companies form long-term relationships to 248 

achieve one goal by sharing information, capabilities and resources (Ralston et al., 249 

2020; Ruiz-Alba et al., 2023). This study focuses on PSS delivery by multi actors in 250 

the SC so that the collaboration among stakeholders in the SC is paramount. 251 

However, forming dynamic collaboration capabilities is not unchallenging. 252 



 

Underlying the value from DC, collaboration capability is valuable and hard to 253 

replicate. Several studies demonstrated that SC collaboration characterized by 254 

sharing resources, jointly planning, has many different channels to communicate 255 

and have agreement goals, has strong collaborative possibilities (Ralston et al., 256 

2020; Zhang & Cao, 2018). SC collaboration heavily dependent on sharing 257 

resources and trust, focuses on collaborative effort to be able to offer customer-258 

oriented PSS delivery (Marcon et al., 2022). 259 

Previous studies found that collaborations allow firms to access to knowledge and 260 

information required leading to improve companies’ performance (Ralston et al., 261 

2020; Ruiz-Alba et al., 2023). Effective collaboration leads to a better level of 262 

transfer knowledge and information sharing (Kim & Chai, 2017). Collaboration is 263 

often seen as a way to seize business strategy within the SC network. For example, 264 

DC were utilized to promote cooperation among many actors within the SC network 265 

to enhance transparency of information sharing, technology sharing and 266 

accessibility of knowledge (Cao et al., 2010; Zhang & Cao, 2018). Likewise, 267 

collaboration is frequently seen as crucial element to supply chain agility (Dubey et 268 

al., 2021). Hence, the above arguments support the following three related 269 

hypotheses: 270 

H5: Collaboration has a positive relationship with knowledge transfer 271 

H6: Collaboration has a positive relationship with information sharing    272 

H7: Collaboration has a positive relationship with supply chain agility    273 

3. Research methods 274 

3.1. Development of instrument 275 

A questionnaire was formed based on an extensive literature reviews. Items of 276 

measurement consisted questions measuring six domain constructs: collaboration 277 

(C) is 7 items, knowledge transfer (KT) is 5 items, supplier partner development 278 

(SPD) is 5 items, information sharing (IS) is 5 items, logistics integration (LI) is 5 279 

items and supply chain agility (SCA) is 7 items, with five-point likert scale from 280 

strongly disagree to strongly agree (Table 1). To provide validation of the 281 

preliminary stage, four academic experts in PSS and supply chain were enlisted to 282 

deliver feedback on questionnaire consistency, logical, clarity and relevance. Then 283 

an interrater agreement survey with 30 head of service partner suppliers was 284 

participated. Three criteria recommended for dropping ítems: (1) drop items when 285 

its mean value is less than the midpoint, (2) drop items left from (1) when p> 0.05 286 

and (3) drop items left from (2) when power < 0.8. As a result, there is no items 287 

deleted so that 34 items were persisted for the questionnaire. 288 

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 
 



 

Code Domain of Construct and Items References Factor loading 

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 channel 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 transfer its knowledge 
of PSS to us 

(Ayala et al., 
2017)  

0.856 

KT2 Our main dealer partner share 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 support us 
to share about our customers’ expectations 

(Dewi et al., 
2023) 

0.807 

KT5 Our main dealer partner constantly transfer 
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 
upgrade 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 strengthen our 
capabilities to achieve supply chain agility 

(Ayala et al., 
2019) 

0.808 

SPD5 Variety training courses of product and technical 
service has been supplied to us 

(Paiola et al., 
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 

IS2 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 



 

Code Domain of Construct and Items References Factor loading 

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 changing market 
needs 

(Kim & Chai, 
2017) 

0.824 

SCA4 We always quickly reconfigure SC resource 
capacity to respond to uncertain demand  

(Boon-itt et al., 
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 1. Theoretical domain of constructs and items 289 

3.2. Data collection and sampling 290 

The data from this study were collected from the Indonesian motorcycle service 291 

partner from December 2022 to June 2023. The list of participants was randomly 292 

chosen from sampling frame of 8450 service partner from five motorcycle brands, 293 

with the criteria that the head of service has working experience for at least twelve 294 

months. In total, nine hundred fifty questionnaires were distributed, the response 295 

came back with 405 questionnaires (42.6 % response rate). The data has been 296 

checked for non-response bias. The Levene’s test for equality of variance and a t-297 

test equality of means performed the early and late wave were not statistically 298 

significant. 299 

The demographics profile of the participants are as follows: the participants are 300 

mostly males (95.8%) with the education of senior high school or higher with 301 

almost 99.3%. The service partners can be identified as small companies with 302 

employees less than 10 (89.6%) and originated mostly from Java island (70.6%), 303 

also have more than 10 years’ collaboration with their brands (67.2%). This is 304 

because Java known as a the most populated island in Indonesia. Likewise, the 305 

motorcycle brand in Indonesia is dominated by one brand who became the majority 306 

participants in this research (72.6%).   307 

4. Result 308 

4.1. Construct validity and reliability 309 

Confirmatory factor analysis (CFA) was needed to examine the validity of all 310 

variables utilized in this study using AMOS (version 26). The results of CFA and 311 



 

factor loadings are presented in Table 1. Using Structural Equation Modelling (SEM) 312 

requires several Goodness of Fit (GOF) indices to assess fit between the observed 313 

covariance matrix and the hypothesized model. Hu & Bentler (1998) and Yu (2002) 314 

introduced the cut off value of GOF as guidance  > 0.01, norm χ2≤ 2, RMSEA< 315 

0.05, SRMR< 0.07, CFI> 0.96 and TLI> 0.95. Using this guidance resulted several 316 

items to be deleted from the model: C6, C7, SPD1, IS5 and LI5. The overall model 317 

fit and standard items loading indicated the evidence of convergent validity (Hair et 318 

al., 2010). Then, the values of Cronbach’s alpha are between 0.871 and 0.928 to 319 

confirm the scale reliability of the six constructs (Hair et al., 2010).  320 

4.2. Discriminant validity  321 

Discriminant validity aims to ensure that the construct has powerful relationships 322 

with its constructs (Hair et al., 2010). Discriminant validity among the six 323 

constructs are attained by the value of average variance extract (AVE) for each 324 

construct is bigger than the value of the square correlation between the 325 

corresponding construct (Table 2). 326 

 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 2. AVE and square inter-construct correlation value 327 

4.3. Common method bias 328 

We utilized Harman’s single-factor test to investigate the Common Method Variance 329 

(CMV) (Podsakoff et al., 2003), all items in the constructs were placed to one 330 

factor, using maximum likelihood extraction revealed AVE of 35% showed no CMV 331 

exists. Further examination of CMV, a common latent factor (CLF) was added up 332 

the measurement model (MacKenzie et al., 2011). By adding CLF to all observed 333 

items in the CFA model, the result revealed that the regression weights value 334 

deviation of CFA model without and with CLF were smaller than 0.2, indicating that 335 

CMV was not present. 336 

4.4. Assessment of structural model and result of hypotheses 337 

The result of the proposed structural model is presented in Figure 2, the model 338 

produced a good fit model with normed χ2= 1.67; SRMR=0.04; RMSEA=0.04; 339 

CFI=0.97; TLI=0.97. The Bollen-Stine bootstrapping with 2000 random bootstrap 340 

samples produced a p-value of 0.06 which guarantees the fit of the structural 341 

model. The parsimonious of the model is guaranteed with PCFI value of 0.88. 342 
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Figure 2. Result of the structural model 356 
 357 

The six hypotheses were investigated using SEM technique. The result exhibit that 358 

logistics integration has a positive relationship with supply chain agility (0.654 at  359 

< 0.001), supporting H1. Hypothesis H2 of service partner development on supply 360 

chain agility is supported by path coefficient 0.210 at  < 0.002. Likewise, H3 is 361 

supported by evidence that knowledge transfer has a positive relationship with 362 

service partner development (0.791 at  < 0.001). Furthermore, H4 is supported as 363 

shown that information sharing has a positive relationship with logistics integration 364 

(0.660 at  < 0.001). Collaboration has a positive relationship with knowledge 365 

transfer as postulated in H5 (0.779 at  < 0.001). H6 is the result indicates that 366 

collaboration has a positive relationship with information sharing (0.434 at  < 367 

0.001). Finally, H7 shows that collaboration has no direct significant impact to 368 

supply chain agility. The values of R2 for knowledge transfer, information sharing, 369 

service partner development, logistics integration and supply chain agility are 0.61, 370 

0.19, 0.63, 0.43. 0.47. 371 

5. Discussion 372 

This study contributes to scarce literature on PSS and supply chain management 373 

(SCM) concept by integrating the concept of supply chain for PSS offering 374 

underpinning by DC. This study plays a part in existing PSS and SCM literature by 375 

developing six capabilities: collaboration, knowledge transfer, service partner 376 

development, information sharing and logistic integration to improve SC agility. 377 

Pointedly, this study promotes to the PSS, SCM and DC with following respects.  378 

First, this study highlights the collaboration guide foster cooperation behaviors 379 

including transfer knowledge and information sharing. For example, knowledge 380 

transfer and information sharing cannot be attained before collaboration is 381 

formalized. The threat of sharing crucial information and important knowledge can 382 

be refrained from if only the firms have strategic long term cooperation and 383 

collaboration. DC as an underpinning theory in this study, facilitate the 384 

understanding of the SC to be able to cooperate, collaborate, integrate, acquire and 385 
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reconfigure resources and capabilities within SC. Ramjaun et al. (2024) and Dubey 386 

et al. (2021) confirmed that collaboration is primarily serve as a function of 387 

integration within SC stakeholders. Further, the finding in this study is consistent 388 

with Wang & Hu (2020)  who confirmed that the level of transfer knowledge has 389 

influenced by the level of strategic cooperation among SC stakeholders. The finding 390 

in this study also agree with Panahifar et al. (2018) that showed information 391 

sharing heavily impacted from the fruit of the long-term collaboration among 392 

stakeholders in the SC. The long-term collaboration indicates stakeholders within 393 

SC have enhanced mutual trust leading to mutual benefits and goals.  394 

Second, this study demonstrates that service partner development required to be 395 

preceded by the transfer knowledge. By means of this, service partner development 396 

will be clearly guided by knowledge transfer. This finding is consistent with previous 397 

research of Beske et al. (2014) that knowledge transfer can be transferred through 398 

supplier development program. Likewise, Evers & Purwaningrum (2013) found that 399 

flow of transfer knowledge to the other partners is mediated by the partner 400 

development.   401 

Third, this study demonstrates that information sharing has significant positive 402 

impact towards logistics integration. The benefits of information sharing include 403 

enhancing the quality of information and information processing for all stakeholders 404 

in the SC so that significantly helps firms to handle with uncertainty and minimize 405 

the bullwhip effect. This obviously will increase the certainty to make logistics 406 

decisions. The finding of this study is consistent of previous study of Sundram et al. 407 

(2020) that through information sharing have been considerably beneficial to many 408 

logistics activities.   409 

Fourth, this study demonstrates the direct link of collaboration to supply chain 410 

agility is not significant. It means that the relationship of collaboration to supply 411 

chain agility is fully mediated by knowledge transfer, service partner development 412 

and information sharing, logistics integration. Collaboration is as base of any 413 

alignment in the SC such as knowledge transfer, service partner development, 414 

information sharing and logistics integration. For example, coordination among 415 

stakeholders in the SC includes sharing key information. Logistics integration is also 416 

a form of close collaboration within the SC as some critical information such as 417 

production plan, demand forecast and inventory level are shared in the SC. As a 418 

result of this close collaboration, this study marks that there is positive impact of 419 

service partner development and logistics integration to supply chain agility.   420 

6. Conclusion and future research 421 

Underpinning by the dynamic capabilities theory, this study has extensively 422 

examined five capabilities – collaboration, knowledge transfer, service partner 423 

development, information sharing and logistics integration. The findings corroborate 424 

that collaboration has a positive effect on knowledge transfer and information 425 

sharing. However, collaboration has no direct effect to supply chain agility. Hence, 426 

through the information sharing and logistics integration, the supply chain agility 427 

has improved. Likewise, both knowledge transfers and service partner development 428 

also has a positive effect to supply chain agility. 429 



 

This study subject to several limitations but can also be seen as the direction of the 430 

future studies. First, the limitation of this study is the sampling that is limited to a 431 

motorcycle industry in Indonesian firms. To make a generalization of the result of 432 

this study, future research should use general industry in the broader geographical 433 

areas. Second, this study focuses on specific motorcycle industry with only three 434 

stakeholders in the SC, service partner, intermediaries and manufacturer, but not 435 

including other supplier in the upstream process such as spare part and raw 436 

material suppliers. Future research should include them to corroborate the impact 437 

of their capabilities in supply chain agility. Third, the proposed model has 438 

demonstrated 47 per cent of the variance for supply chain agility. Further research 439 

should examine the possibility of knowledge transfer and information sharing direct 440 

effect to supply chain agility. Finally, future research may influence by moderating 441 

factors. For example, it would be intriguing to investigate the impact on the 442 

duration of cooperation, technological capabilities and different culture factors to 443 

observe the effect of different kind of capabilities to supply chain agility. 444 
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ACHIEVING SUPPLY CHAIN AGILITY THROUGH PRODUCT–SERVICE 1 

SYSTEMS OFFERING 2 

 3 

Purpose: This paper aims to examine the role of collaboration, knowledge transfer, 4 

service partner development, information sharing and logistics integration on 5 

product–service systems supply chain agility. 6 

Design/methodology/approach: Data were collected from 405 official 7 

motorcycle service partners in Indonesia using questionnaires and were analyzed 8 

using structural equation modelling. 9 

Findings: Collaboration has a significant impact on knowledge transfer and 10 

information sharing. Information sharing and logistics integration as mediation to 11 

improve product–service systems supply chain agility. Likewise, knowledge 12 

transfers and service partner development also as mediation to enhance supply 13 

chain agility. As a result, collaboration has no significant direct impact to supply 14 

chain agility. 15 

Research limitations/implications: Due to the targeted sampling within a 16 

specific industry and the limited quantity of data collected, the results may not 17 

support broad statistical generalization, thus limiting the extent to which the results 18 

can be applied broadly. 19 

Practical implications: The model provides insight for managers on how 20 

collaboration, knowledge transfer, service partner development, information 21 

sharing and logistics integration positively affect product–service systems supply 22 

chain agility. Using measurement items of this study, managers can determine and 23 

evaluate the current state and formulate strategies to improve their product–24 

service systems supply chain capabilities. 25 

Originality/value: The contribution of this study lies in investigating the role of 26 

dynamic capabilities for product–service systems offering to improve supply chain 27 

agility. This study provides benefits for academicians and industry by filling the gap 28 

of the nascent study in product–service systems and supply chain agility. 29 

 30 

 31 

Keywords: Supply chain agility, product–service systems, dynamic capabilities, 32 

collaboration. 33 

34 



 

1. Introduction 35 

In recent decades, conventional manufacturing firms have grappled with significant 36 

challenges concerning their resources, including both personnel and materials. 37 

These challenges are so pressing that simply delivering a product is no longer 38 

sufficient; instead, there is a need to enhance the product's value within the 39 

context of business objectives (Bustinza et al., 2024). Among many solutions, an 40 

offering of product–service systems (PSS) as a bundle offering of product and 41 

service sound reassuring. PSS process is often called as part of effort as a 42 

servitization of the product manufacturing companies (Xing et al., 2023), and it 43 

refers to a novel business model innovation where a combination of product and 44 

service offerings acts as a driving force for innovation, aiming to create uniqueness 45 

and differentiation (Marcon et al., 2022). Yet, the difficulty lies in how 46 

manufacturing companies will successfully provide their combined product and 47 

service packages to customers. 48 

Limited research has investigated how manufacturing companies compensate for 49 

their inadequate service capabilities through collaboration and partnerships. 50 

(Alzoubi et al., 2022; Ayala et al., 2017). Considering these needs, manufacturing 51 

companies ought to collaborate closely to ensure that services are delivered with 52 

enhanced value to customers (Ayala et al., 2021). Long-term collaboration is 53 

especially essential for the value enhancement of PSS that prioritize offering 54 

bundled products and services rather than just products alone (Stegehuis et al., 55 

2023). Primarily within the automotive industry, PSS has become indispensable for 56 

customers, largely due to their limited knowledge to independently conduct product 57 

maintenance. (Dewi et al., 2023).  58 

In the contemporary global business landscape, especially within the automotive 59 

sector, agility has emerged as a pivotal element for companies striving to gain a 60 

competitive edge (Basu et al., 2023). Agility refers to several characteristics: 61 

innovativeness, flexibility, speed and responsiveness (Al-Omoush et al., 2022; Kim 62 

& Chai, 2017; Shukor et al., 2021). Therefore, to achieve agility and provide 63 

Product-Service Systems, it is necessary to engage a network of stakeholders 64 

throughout the supply chain (SC). (Marcon et al., 2022). Collaboration among 65 

stakeholders along the SC is inherently complex in the Product-Service Systems 66 

process. Achieving successful collaboration necessitates the active participation of 67 

manufacturers to enhance supply chain capabilities and develop PSS SC capabilities 68 

among all stakeholders in the supply chain network (Dewi et al., 2024; Dewi & 69 

Hermanto, 2023). 70 

To meet these needs, it is crucial for manufacturers to collaborate with actors in the 71 

SC network to ensure the delivering of PSS at the best value for customers (Al-72 

Doori, 2019; Ayala et al., 2019). Close coordination among stakeholders in the 73 

supply chain network is essential for PSS to deliver enhanced value to customers. 74 

This focus entails providing a comprehensive package of both products and 75 

services, rather than solely the tangible product itself (Marcon et al., 2022). PSS 76 

are considered a component of the manufacturer's duty to prolong the product life 77 

cycle. This involves collaborating with service providers responsible for maintaining 78 

the product and delivering associated services (Dewi & Hermanto, 2022). 79 

Therefore, manufacturers, being the strongest actor in the supply chain, typically 80 

offer their support by providing access to knowledge, fostering partner 81 



 

development, sharing technical expertise, and supplying other necessary resources 82 

required by the service suppliers (Ayala et al., 2019). 83 

To investigate the relationship with actors in the SC network, the Dynamic 84 

Capabilities (DC) is used as an underpinning theory. DC is utilized to understand 85 

how the SC capabilities of manufacturers can be transferred to service suppliers. It 86 

is well known that the firms that possess resources that are valuable, rare, not 87 

substitutable are difficult to imitate (Teece, 2007). However, the motivation to 88 

collaborate with external partners to provide PSS can outweigh the hurdle of 89 

sharing resources and capabilities (Story et al., 2017). The cooperation of the 90 

process with service suppliers may involve logistics integration, information 91 

sharing, knowledge transfers and service supplier development. 92 

Few studies have investigated how the process of collaboration among 93 

manufacturers, intermediaries and service suppliers all together as SC networks 94 

closely collaborate to deliver PSS. For example, Story et al. (2017) confirmed that 95 

critical capabilities for multi actors in the SC to be able to deliver PSS are product–96 

service innovation, customer focused, good synergy product-service and 97 

coordination product-service. They also highlighted that the provision of PSS can 98 

only be developed under collaboration and cooperation within the SC network. 99 

Further, Ayala et al. (2019) demonstrated that the support and collaboration from 100 

service suppliers is paramount as the PSS is completely delegated to the service 101 

suppliers. Therefore, building knowledge and partner development are crucial to 102 

manage the service suppliers’ capabilities. They found that offering, knowledge 103 

related to PSS and joint PSS development positively affect PSS delivery. However, 104 

little is known about the link among PSS SC capabilities required such as 105 

collaboration, knowledge transfer, service supplier development, logistic integration 106 

and information sharing to become agile.  A quantitative survey of 405 motorcycle 107 

service suppliers in the Indonesian motorcycle industry was collected. Our results 108 

confirm that collaboration has a positive impact on knowledge transfer and 109 

information sharing, while knowledge transfer, service partner development and 110 

information sharing, logistics integration function as mediation to improve supply 111 

chain agility. 112 

2. Theoretical background and hypotheses development 113 

In this section, a theoretical framework is built to confirm the relationship between 114 

collaboration, transfer knowledge, service partner development, information 115 

sharing, logistic integration and supply chain agility, accompanied with the 116 

hypothesis relating their relationships. 117 

2.1. Literature review of PSS 118 

Our literature review in PSS has shown adoption of PSS within organizations, using 119 

the business model canvas as a framework. The business model canvas has been 120 

utilized by researchers like Adrodegari et al. (2017), Kindström & Kowalkowski 121 

(2014) and Salwin et al. (2022) to identify various capabilities necessary for PSS 122 

namely customer segments, customer relationships, distribution channels, revenue 123 

stream, key resources, key activities, key partners, value proposition, and cost 124 

structures.  125 



 

Several empirical studies of PSS used a qualitative case study method. These 126 

studies identified the different factors that impact the PSS delivery (Parida et al., 127 

2014) investigated the distinctive capabilities related to PSS delivery in Swedish 128 

and Finnish manufacturing companies. This study revealed four critical capabilities: 129 

network management, service delivery network management, and integrated 130 

development for service and product–service value offerings. Reim et al. (2019) 131 

investigated the capabilities needed to adopt a PSS and identified service extensión, 132 

service benchmarking, digitalization to support PSS and customer creation.  133 

Resource-based theory, encompassing concepts like the resource-based view (RBV) 134 

and dynamic capabilities, has been the primary theory applied in both the PSS and 135 

SC fields (Ayala et al., 2019). RBV stands out as a leading strategy for enhancing 136 

an organization's resources and capabilities to gain competitive advantage 137 

(Madhani, 2010). It emphasizes leveraging existing organizational resources to 138 

sustain performance by capitalizing on internal strengths, addressing weaknesses, 139 

and mitigating external threats (Priem & Butler, 2001). Wallin, Parida, and Isaksson 140 

(2015) conducted a three-year study on an aerospace company to examine the 141 

progression of its adoption of PSS. The research unveiled the operational 142 

capabilities utilized throughout this process, such as fostering a PSS-friendly 143 

environment, facilitating networking collaborations, engaging in cooperation with 144 

external partners, encouraging internal partnerships, and developing expertise in 145 

PSS. However, RBV static nature renders it inadequate for coping with the rapid 146 

fluctuations in competitive markets, resulting in diminishing resource advantages 147 

over time (Teece, 2007).  148 

Dynamic Capabilities (DC) assists organizations’ capabilities to quickly respond to 149 

the erratic changes in environment by sensing, seizing and reconfiguring internal 150 

and external resources and capabilities through the improvement of the micro 151 

foundation (Pitelis et al., 2023). Sensing is the capability of understanding the 152 

internal and external threat by observing the surrounding environment (Teece, 153 

2007). Seizing is the next capabilities required to pursue the opportunity (Teece, 154 

2007). Then finally, reconfiguring is needed for the possibilities of chasing the 155 

opportunity through the offering of PSS (Teece, 2007).  156 

DC fits well with the idea of cooperation and build capabilities within SC network 157 

(Siems et al., 2021). Therefore, DC is ideal as underpinning theory in this study as 158 

it is consistent with the supply chain and PSS concept. The supply chain capabilities 159 

required for PSS offering are quite challenging to be developed alone (Dewi et al., 160 

2023; Trihastuti et al., 2024). They need to be enhanced in the network supporting 161 

by the interaction stakeholders in the SC, such as: manufacturers, intermediaries, 162 

suppliers and service partners (Beske et al., 2014).   163 

Ayala et al. (2019) introduced a model incorporating four DC aimed at maximizing 164 

the benefits of PSS. Their research highlighted the significance of PSS offerings, 165 

resources, and activities, with service supplier development exhibiting different 166 

behaviors based on whether the PSS was product-oriented or results-oriented. 167 

Ayala et al. (2017) also underscored the importance of knowledge sharing among 168 

supply chain partners. Raddats et al. (2017) outlined four capabilities essential for 169 

manufacturers in collaborative settings: knowledge development, PSS enablement, 170 

PSS development, and risk management. Story et al. (2017) proposed six DC for 171 

delivering PSS, emphasizing aspects like innovation, interaction processes, actor, 172 



 

business culture evolution, working with other actors and infrastructure 173 

development. The current research focuses on how manufacturers balance 174 

innovation in both products and services while maintaining effective collaboration 175 

with service partners, primarily prioritizing customer-centric perspectives.  176 

Recently, research on PSS has shifted towards digitalization, for example, Rapaccini 177 

et al. (2023) confirmed that Knowledge-intensive business services firms have the 178 

capacity to serve as origins, facilitators, and conveyors of knowledge. Additionally, 179 

SC should collaborate with external partners to contribute to the transfer and 180 

development of knowledge. On the contrary, Burton et al. (2024) employed the 181 

capability paradox, which describes the obstacles towards the digitalization of PSS, 182 

namely external environmental factors, internal firm factors, capabilities, business 183 

models and processes, and value creation and interaction. Further, (Dalenogare et 184 

al., 2022) found that information processing capability and data integration with 185 

customers and suppliers improve PSS. The summary of the PSS literature review is 186 

presented in the Table 1.  187 

These studies primarily aimed at developing a model for PSS. However, they often 188 

neglected to address how capabilities were transferred to other stakeholders within 189 

the SC network. Most studies on PSS have primarily concentrated on the 190 

downstream supply chain, even those recently research that focusing on digital 191 

development, predominant focus on customer service. Looking at the existing 192 

research gap in PSS, to gain a broader perspective and competitive 193 

advantage, an integrated approach that incorporates supply chain 194 

management concepts, particularly emphasizing agile delivery of PSS, is 195 

essential.  196 

Our conceptual framework is built on prior research from PSS literature review, 197 

dynamic capability literature review and supply chain management concept. From 198 

the perspective of supply chain management, Negi (2024), Panahifar et al. (2018) 199 

and  (Pham et al., 2019) found that there were key capabilities crucial for attaining 200 

competitive performance, which include long-term collaboration, logistics 201 

integration, and information sharing.  202 

Collaboration within the supply chain is fundamental to any partnership and 203 

cooperation. Particularly in the motorcycle industry, long-term collaboration is 204 

favored over short-term cooperation due to the need for sustained network 205 

development and dynamic capabilities formation, which necessitate prolonged 206 

cooperation to align with the supply chain's objectives. In light of the changing 207 

business environment, integrating aspects of supply chain management concepts, 208 

dynamic capabilities and Product-Service Systems is essential, as well as 209 

understanding their interconnectedness to enhance supply chain agility. 210 

The aim of this paper is to investigate the relationship of collaboration, knowledge 211 

transfer, service partner development, information sharing and logistics integration 212 

and supply chain agility. Drawing from the theoretical background outlined in this 213 

section, we can construct the conceptual framework of this paper. the following 214 

subsections elaborate on the detailed hypotheses regarding the relationships within 215 

the research model.    216 

 217 



 

 218 

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) 
Kindström & 
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 et al., 
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., 
2024) 

Table 1. The summary of the PSS literature review 219 

2.2. Logistics integration and supply chain agility  220 

In this section, we focus on logistic integration which is defined as effectively well 221 

coordination and smooth flow of product and information (Danese et al., 2020). To 222 

investigate the relationship between logistic integration and supply chain agility, DC 223 

is used as an underpinning theory. DC has been commonly utilized to examine the 224 

company’s capability to constantly rebuild, integrate, renew its crucial capability 225 

and resources to respond to rapid changing environment (Helfat et al., 2009). DC 226 

should be noted as difficult to be developed alone as they should be enhanced 227 

together within supply chain network (Pitelis et al., 2023). Therefore, dynamic 228 



 

capabilities can elucidate how collaboration among companies can result in 229 

improved agility performance. The unique resources possessed by each firm, which 230 

are rare, difficult to replicate, valuable, and irreplaceable, cannot be easily 231 

replicated by another firm. However, under a collaborative framework, a firm's 232 

performance is influenced not only by its internal resources but also by the external 233 

resources within the supply chain network (Teece, 2023).  234 

Logistic integration involves seamless and coordinated logistic activities such as 235 

flow of product and information (Jafari et al., 2022). Such collaboration impacts on 236 

a transparent connection among stakeholders in the SC (Alzoubi et al., 2022). 237 

Logistic integration brings many benefits to the performance of stakeholders in the 238 

SC (manufacturers, intermediaries and service partners), such as improving 239 

product quality, operational efficiency and response to the customers (Alzoubi et 240 

al., 2022). A number of studies have reported the positive link between logistic 241 

integrations and performance (Turabi, 2024). Danese et al. (2020) also reported 242 

that the higher degree of supply chain integration impact to higher degree of supply 243 

chain performance.   244 

SC agility is defined as the firms’ capability to experience and rapidly react to 245 

market’s unpredictability (Gligor et al., 2023). Agility is pointed out to several 246 

characteristics: flexibility, responsiveness, adaptability, innovativeness and speed 247 

to achieve competitive advantage (Kim & Chai, 2017). Gligor et al, (2019) and Al-248 

Omoush et al. (2022) characterized SC agility as speed, responsiveness, flexibility 249 

and innovativeness. This study acquires these four characteristics to measure SC 250 

agility. Several characters of supply chain performance overlap with the SC agility. 251 

Hence, we hypothesized as follows:  252 

H1. Logistic integration has a positive relationship with supply chain agility. 253 

2.3. Service partner development and supply chain agility  254 

Service partner development refers to dynamic capabilities aimed at enhancing the 255 

capabilities of partners, involving processes designed to achieve supply chain goals 256 

through experimentation and training programs. (Encinas Bartos et al., 2024). As 257 

manufacturing companies endeavor to provide PSS, which prioritize services 258 

alongside products, the development of service partners becomes a critical step. 259 

This transformation of the supply chain paradigm involves seamlessly integrating 260 

service partners into the process (Jia et al., 2023). Yawar & Seuring (2020) and 261 

Yawar & Seuring (2018) confirmed that the higher level of collaboration and 262 

integration processes lead to better supply chain performance. In line with previous 263 

studies, we argue that service partner development enables the supply chain to 264 

achieve its agility. For example, Benton et al. (2020) emphasized that to remain 265 

competitive, a company must enhance its partners' capabilities to achieve the goals 266 

of the supply chain by sharing its own capabilities. 267 

Teece (2007) identified three dynamic capabilities: sensing, seizing and 268 

reconfiguring. The sensing capability requires a process to gather data, interpreting 269 

information and allocating resources (Pitelis et al., 2023). Seizing includes the 270 

activity of identifying the opportunities and threat (Engelmann, no date). It helps 271 

companies to make a decision making procedure. Reconfiguring involves the 272 

continuous effort to cope with rapid changes in the environment (Engelmann, 273 



 

2023), and requires strategic actions to build a rigor dynamic capabilities with 274 

service partners. 275 

The achievement of supply chain goals necessitates the development of capabilities 276 

among all stakeholders involved, including the weakest partners. Manufacturers, 277 

despite possessing product knowledge, cannot solely provide PSS on their own 278 

(Ayala et al., 2021). Alternatively, they require service partners to handle the 279 

service aspect. Therefore, service partner development plays a crucial role in 280 

supporting a network of service partners by offering diverse training programs 281 

focused on product knowledge and technical expertise in product maintenance 282 

(Encinas Bartos et al., 2024). Coşkun et al. (2022) and Paybarjay et al. (2023) 283 

noted that partner development could increase supply chain performance. Based on 284 

the above arguments, the following hypothesis is developed: 285 

H2: Service partner development has a positive relationship with supply chain 286 

agility. 287 

2.4. Knowledge transfer and service partner development  288 

Knowledge transfer is defined as the capability to understand, access and share the 289 

valuable resources and knowledge (Zaid et al., 2023). In this study, it is important 290 

to acknowledge DC as a foundational theory, particularly highlighting the functions 291 

of sensing, seizing, and reconfiguring in knowledge transfer. These three 292 

capabilities entail establishing long-term collaborations as enduring partners 293 

(sensing), exploring new knowledge and connecting it to stakeholders in the supply 294 

chain (seizing), and consistently evaluating knowledge transfer capabilities by 295 

modifying, discarding, or adding knowledge suitable to the supply chain 296 

(reconfiguring). (Kindström et al., 2013). 297 

Knowledge is considered as one of the most paramount capability to stay in the 298 

competition, thus there is increasing interest in understanding on how effective 299 

knowledge transfer among stakeholders in the SC (Eslami et al., 2023). Following 300 

this argument, the knowledge transfer within the SC network is a way to access 301 

and share knowledge and valuable resources among stakeholders in the SC (Li, 302 

2021). It is proven that the success from competition cannot be achieved by the 303 

solitaire firm itself but often embedded in the capabilities of all stakeholders in the 304 

SC (Marcon et al., 2022). Hence, the continuous exchange of knowledge within the 305 

SC network can be seen as a fruit of sustainable collaboration to improve their 306 

dynamic capabilities (Kindström et al., 2013).  307 

In the provision of Product-Service Systems, service partners hold a critical role, 308 

especially within knowledge-intensive sectors like automotive. Ensuring that service 309 

partners can readily access the necessary knowledge for PSS delivery is imperative 310 

(Dewi et al., 2023). Moreover, there is substantial evidence confirming that supplier 311 

development serves as a method for companies to collaborate and enhance the 312 

performance of their suppliers, thus ensuring competitiveness (Saghiri & Wilding, 313 

2021). The service partner development program serves as a mechanism for 314 

knowledge transfer. By intensifying training through supplier programs, employees 315 

of service partners can enhance their knowledge and skills (Encinas Bartos et al., 316 

2024). Consequently, the enhanced skills and knowledge of the service partner will 317 



 

reflect in an improvement in the performance of the service partner (Jia et al., 318 

2023). Hence, the above arguments support the following hypothesis to the study: 319 

H3: Knowledge transfer has a positive relationship with service partner 320 

development. 321 

2.5. Information sharing and logistic integration 322 

Information sharing refers to activities of exchanging crucial information among 323 

stakeholders in the SC (Tang et al., 2023). The benefits of information sharing 324 

include enhancing the quality of information and information processing capability 325 

which obviously reduces the uncertainty and trust issue in collaboration (Ahmed et 326 

al., 2023). For example, Bai et al. (2023) verified that through information sharing, 327 

all stakeholders within the supply chain can access real-time information from their 328 

counterparts, thereby reducing the bullwhip effect and enhancing both firm and 329 

supply chain performance. The readiness to share information necessitates 330 

companies exchanging strategic information within the supply chain network (Yang 331 

et al., 2022). Access to real-time inventory levels and demand requirements from 332 

supply chain partners enables partners to improve replenishment planning, 333 

indirectly enhancing their firm's performance (Kim & Chai, 2017).  334 

The activity of information sharing and logistics integrations requires the 335 

partnership and cooperation among stakeholders in the SC (Bai, 2024; Bai et al., 336 

2023). Thus, these two capabilities fit a dynamic capabilities approach that 337 

emphasize sensing, seizing and reconfiguring to achieve a high level of 338 

performance. Furthermore, a number of studies have exemplified a variety of 339 

logistics integration advantages from the power of information sharing such as 340 

lowering the inventory level and bullwhip effect (Tang et al., 2021). Hence, the 341 

above arguments support the following hypothesis to the study: 342 

H4: Information sharing has a positive relationship with logistics integration. 343 

2.6. Collaboration and knowledge transfer, information sharing, 344 

supply chain agility 345 

Collaboration is defined as two or more companies form long-term relationships to 346 

achieve one goal by sharing information, capabilities and resources (Ralston et al., 347 

2020; Ruiz-Alba et al., 2023). This study focuses on PSS delivery by multi actors in 348 

the SC so that the collaboration among stakeholders in the SC is paramount. 349 

However, forming dynamic collaboration capabilities is not unchallenging. 350 

Underlying the value from DC, collaboration capability is valuable and hard to 351 

replicate. Several studies demonstrated that SC collaboration characterized by 352 

sharing resources, jointly planning, has many different channels to communicate 353 

and have agreement goals, has strong collaborative possibilities (Ralston et al., 354 

2020; Zhang & Cao, 2018). SC collaboration heavily dependent on sharing 355 

resources and trust, focuses on collaborative effort to be able to offer customer-356 

oriented PSS delivery (Marcon et al., 2022). 357 

Previous studies found that collaborations allow firms to access to knowledge and 358 

information required leading to improve companies’ performance (Ralston et al., 359 

2020; Ruiz-Alba et al., 2023). Effective collaboration leads to a better level of 360 

transfer knowledge and information sharing (Kim & Chai, 2017). Collaboration is 361 



 

often seen as a way to seize business strategy within the SC network. For example, 362 

DC were utilized to promote cooperation among many actors within the SC network 363 

to enhance transparency of information sharing, technology sharing and 364 

accessibility of knowledge (Cao et al., 2010; Zhang & Cao, 2018). Likewise, 365 

collaboration is frequently seen as crucial element to supply chain agility (Dubey et 366 

al., 2021). Hence, the above arguments support the following three related 367 

hypotheses: 368 

H5: Collaboration has a positive relationship with knowledge transfer. 369 

H6: Collaboration has a positive relationship with information sharing.    370 

H7: Collaboration has a positive relationship with supply chain agility.    371 

3. Research methods 372 

3.1. Development of instrument 373 

A questionnaire was developed based on a literature review conducted in section 2. 374 
Items of measurement consisted questions measuring six domain constructs: 375 

collaboration (C) is 7 items, knowledge transfer (KT) is 5 items, supplier partner 376 

development (SPD) is 5 items, information sharing (IS) is 5 items, logistics 377 

integration (LI) is 5 items and supply chain agility (SCA) is 7 items, with five-point 378 

likert scale from strongly disagree to strongly agree (Table 2). To provide validation 379 

of the preliminary stage, four academic experts in PSS and supply chain were 380 

enlisted to deliver feedback on questionnaire consistency, logical, clarity and 381 

relevance. Then an interrater agreement survey with 30 head of service partner 382 

suppliers was participated. Three criteria recommended for dropping ítems: (1) 383 

drop items when its mean value is less than the midpoint, (2) drop items left from 384 

(1) when p> 0.05 and (3) drop items left from (2) when power < 0.8. As a result, 385 

there is no items deleted so that 34 items were persisted for the questionnaire. 386 

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 channel 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 transfer its knowledge 
of PSS to us 

(Ayala et al., 
2017)  

0.856 



 

KT2 Our main dealer partner share 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 support us 
to share about our customers’ expectations 

(Dewi et al., 
2023) 

0.807 

KT5 Our main dealer partner constantly transfer 
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 
upgrade 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 strengthen our 
capabilities to achieve supply chain agility 

(Ayala et al., 
2019) 

0.808 

SPD5 Variety training courses of product and technical 
service has been supplied to us 

(Paiola et al., 
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 

IS2 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 changing market 

(Kim & Chai, 
2017) 

0.824 



 

needs 

SCA4 We always quickly reconfigure SC resource 
capacity to respond to uncertain demand  

(Boon-itt et al., 
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 387 

3.2. Data collection and sampling 388 

The data from this study were collected from the Indonesian motorcycle service 389 

partner from December 2022 to June 2023. The list of participants was randomly 390 

chosen from sampling frame of 8450 service partner from five motorcycle brands, 391 

with the criteria that the head of service has working experience for at least twelve 392 

months. In total, nine hundred fifty questionnaires were distributed, the response 393 

came back with 405 questionnaires (42.6 % response rate). The data has been 394 

checked for non-response bias. The Levene’s test for equality of variance and a t-395 

test equality of means performed the early and late wave were not statistically 396 

significant. 397 

The demographics profile of the participants are as follows: the participants are 398 

mostly males (95.8%) with the education of senior high school or higher with 399 

almost 99.3%. The service partners can be identified as small companies with 400 

employees less than 10 (89.6%) and originated mostly from Java island (70.6%), 401 

also have more than 10 years’ collaboration with their brands (67.2%). This is 402 

because Java known as a the most populated island in Indonesia. Likewise, the 403 

motorcycle brand in Indonesia is dominated by one brand who became the majority 404 

participants in this research (72.6%).   405 

4. Result 406 

4.1. Construct validity and reliability 407 

Confirmatory factor analysis (CFA) was needed to examine the validity of all 408 

variables utilized in this study using AMOS (version 26). The results of CFA and 409 

factor loadings are presented in Table 1. Using Structural Equation Modelling (SEM) 410 

requires several Goodness of Fit (GOF) indices to assess fit between the observed 411 

covariance matrix and the hypothesized model. Hu & Bentler (1998) and Yu (2002) 412 

introduced the cut off value of GOF as guidance  > 0.01, norm χ2≤ 2, RMSEA< 413 

0.05, SRMR< 0.07, CFI> 0.96 and TLI> 0.95. Using this guidance resulted several 414 

items to be deleted from the model: C6, C7, SPD1, IS5 and LI5. The overall model 415 

fit and standard items loading indicated the evidence of convergent validity (Hair et 416 

al., 2010). Then, the values of Cronbach’s alpha are between 0.871 and 0.928 to 417 

confirm the scale reliability of the six constructs (Hair et al., 2010).  418 

4.2. Discriminant validity  419 

Discriminant validity aims to ensure that the construct has powerful relationships 420 

with its constructs (Hair et al., 2010). Discriminant validity among the six 421 



 

constructs are attained by the value of average variance extract (AVE) for each 422 

construct is bigger than the value of the square correlation between the 423 

corresponding construct (Table 3). 424 

 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 425 

4.3. Common method bias 426 

We utilized Harman’s single-factor test to investigate the Common Method Variance 427 

(CMV) (Podsakoff et al., 2003), all items in the constructs were placed to one 428 

factor, using maximum likelihood extraction revealed AVE of 35% showed no CMV 429 

exists. Further examination of CMV, a common latent factor (CLF) was added up 430 

the measurement model (MacKenzie et al., 2011). By adding CLF to all observed 431 

items in the CFA model, the result revealed that the regression weights value 432 

deviation of CFA model without and with CLF were smaller than 0.2, indicating that 433 

CMV was not present. 434 

4.4. Assessment of structural model and result of hypotheses 435 

The result of the proposed structural model is presented in Figure 1, the model 436 

produced a good fit model with normed χ2= 1.67; SRMR=0.04; RMSEA=0.04; 437 

CFI=0.97; TLI=0.97. The Bollen-Stine bootstrapping with 2000 random bootstrap 438 

samples produced a p-value of 0.06 which guarantees the fit of the structural 439 

model. The parsimonious of the model is guaranteed with PCFI value of 0.88. 440 

 441 
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Figure 1. Result of the structural model 450 
 451 

The six hypotheses were investigated using SEM technique. The result exhibit that 452 

logistics integration has a positive relationship with supply chain agility (0.654 at  453 
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< 0.001), supporting H1. Hypothesis H2 of service partner development on supply 454 

chain agility is supported by path coefficient 0.210 at  < 0.002. Likewise, H3 is 455 

supported by evidence that knowledge transfer has a positive relationship with 456 

service partner development (0.791 at  < 0.001). Furthermore, H4 is supported as 457 

shown that information sharing has a positive relationship with logistics integration 458 

(0.660 at  < 0.001). Collaboration has a positive relationship with knowledge 459 

transfer as postulated in H5 (0.779 at  < 0.001). H6 is the result indicates that 460 

collaboration has a positive relationship with information sharing (0.434 at  < 461 

0.001). Finally, H7 shows that collaboration has no direct significant impact to 462 

supply chain agility. The values of R2 for knowledge transfer, information sharing, 463 

service partner development, logistics integration and supply chain agility are 0.61, 464 

0.19, 0.63, 0.43. 0.47. 465 

5. Discussion 466 

This study contributes to scarce literature on PSS and supply chain management 467 

(SCM) concept by integrating the concept of supply chain for PSS offering 468 

underpinning by DC. This study plays a part in existing PSS and SCM literature by 469 

developing six capabilities: collaboration, knowledge transfer, service partner 470 

development, information sharing and logistic integration to improve SC agility. 471 

Pointedly, this study promotes to the PSS, SCM and DC with following respects.  472 

First, this study highlights the collaboration guide foster cooperation behaviors 473 

including transfer knowledge and information sharing, as to the positive relationship 474 

findings demonstrated by hypothesis 5 (H5) and hypothesis 6 (H6), respectively. For 475 

example, knowledge transfer and information sharing cannot be attained before 476 

collaboration is formalized. The threat of sharing crucial information and important 477 

knowledge can be refrained from if only the firms have strategic long term 478 

cooperation and collaboration. DC as an underpinning theory in this study, facilitate 479 

the understanding of the SC to be able to cooperate, collaborate, integrate, acquire 480 

and reconfigure resources and capabilities within SC. Ramjaun et al. (2024) and 481 

Dubey et al. (2021) confirmed that collaboration is primarily serve as a function of 482 

integration within SC stakeholders. Further, the finding in this study is consistent 483 

with Wang & Hu (2020)  who confirmed that the level of transfer knowledge has 484 

influenced by the level of strategic cooperation among SC stakeholders. The finding 485 

in this study also agree with Panahifar et al. (2018) that showed information 486 

sharing heavily impacted from the fruit of the long-term collaboration among 487 

stakeholders in the SC. The long-term collaboration indicates stakeholders within 488 

SC have enhanced mutual trust leading to mutual benefits and goals.  489 

Second, this study demonstrates that service partner development required to be 490 

preceded by the transfer knowledge. By means of this, service partner development 491 

will be clearly guided by knowledge transfer, certainly the knowledge transfer has 492 

substantial positive impact on service partner development, as demonstrated by 493 

hypothesis 3 (H3). This finding is consistent with previous research of Beske et al. 494 

(2014) that knowledge transfer can be transferred through supplier development 495 

program. Likewise, Evers & Purwaningrum (2013) found that flow of transfer 496 

knowledge to the other partners is mediated by the partner development.   497 



 

Third, this study demonstrates that information sharing has significant positive 498 

impact towards logistics integration, as demonstrated by hypothesis 4 (H4). The 499 

benefits of information sharing include enhancing the quality of information and 500 

information processing for all stakeholders in the SC so that significantly helps firms 501 

to handle with uncertainty and minimize the bullwhip effect. This obviously will 502 

increase the certainty to make logistics decisions. The finding of this study is 503 

consistent of previous study of Sundram et al. (2020) that through information 504 

sharing have been considerably beneficial to many logistics activities.   505 

Fourth, this study demonstrates the direct link of collaboration to supply chain 506 

agility is not significant, as demonstrated by hypothesis 7 (H7). It means that the 507 

relationship of collaboration to supply chain agility is fully mediated by knowledge 508 

transfer, service partner development and information sharing, logistics integration. 509 

Collaboration is as base of any alignment in the SC such as knowledge transfer, 510 

service partner development, information sharing and logistics integration. For 511 

example, coordination among stakeholders in the SC includes sharing key 512 

information. Logistics integration is also a form of close collaboration within the SC 513 

as some critical information such as production plan, demand forecast and 514 

inventory level are shared in the SC. As a result of this close collaboration, this 515 

study marks that there is positive impact of service partner development, as 516 

demonstrated by hypothesis 2 (H2).  and logistics integration to supply chain 517 

agility, as demonstrated by hypothesis 1 (H1).    518 

The numerical results regarding collaboration identify five items with substantial 519 

factor loadings: long-term collaborative relationships, jointly PSS planning, 520 

collaborate to reconfigure PSS, understand customers’ need and has many different 521 

channels to communicate. Further the findings on knowledge transfer list five items 522 

with high factor loadings: transfer knowledge from main dealers to service 523 

partners, share knowledge about being agile, knowledge of information technology, 524 

share of customers’ expectations and constantly transfer knowledge of PSS. Next, 525 

the findings on service partner development recognize four significant factor 526 

loadings: several training courses have been prepared, availability of service 527 

partner development programs, strengthen capabilities to improve agility and 528 

variety training courses for PSS. Information sharing confirm four high factor 529 

loadings: share delicate information, transparent to share information, information 530 

interchange is continuing, continuously update recent information. Likewise, 531 

logistics integration confirms four high factor loadings: logistics activities are 532 

collaborated, logistics routine is coordinated, smooth coordination of logistics 533 

activities and outstanding warehouse facilities and distribution. Finally, supply chain 534 

agility lists six significant factor loadings: quickly improve customer service 535 

satisfaction, quickly improve PSS delivery, quickly reconfigure PSS SC capabilities, 536 

quickly reconfigure resource capacity, quickly adapt PSS SC operation, quickly 537 

reconfigure to customize customer order and quickly innovate PSS offerings. In 538 

total, there are 29 items that are valid and reliable as a validated survey 539 

instrument.   540 

6. Conclusion and future research 541 

Underpinning by the dynamic capabilities theory, this study has extensively 542 

examined five capabilities – collaboration, knowledge transfer, service partner 543 

development, information sharing and logistics integration. The findings corroborate 544 



 

that collaboration has a positive effect on knowledge transfer and information 545 

sharing. However, collaboration has no direct effect to supply chain agility. Hence, 546 

through the information sharing and logistics integration, the supply chain agility 547 

has improved. Likewise, both knowledge transfers and service partner development 548 

also has a positive effect to supply chain agility.  549 

This study contributes to the body of knowledge in several ways. First, it 550 

contributes to nascent PSS research by integrating the concepts of supply chain 551 

management, dynamic capabilities, and PSS concepts into a single framework that 552 

has been validated. This study contributes by identifying factors influencing the 553 

improvement of supply chain agility, namely collaboration, knowledge transfer, 554 

service partner development, information sharing, and logistics integration. The 555 

results of this study indicate that these five capabilities positively influence supply 556 

chain agility. Secondly, by employing DC as the underpinning theory, this study 557 

contributes to extending the DC theory to the areas of PSS and supply chain 558 

management. The research demonstrates that DC fits well for application in PSS 559 

and supply chain management domains. The overall model supports collaboration, 560 

knowledge transfer, service partner development, information sharing, and logistics 561 

integration as dynamic capabilities, which have been proven to be valid and 562 

reliable. Thirdly, by utilizing data from Indonesia as a developing country, this 563 

research contributes to knowledge by elucidating the relationship between the five 564 

capabilities and supply chain agility. Such efforts add references to PSS knowledge, 565 

which is rarely studied, especially in developing countries, as most PSS research 566 

originates from developed countries, where research findings may not be applicable 567 

to developing countries. Finally, this study contributes to a validated survey 568 

instrument by defining the domain constructs and developing measurement items. 569 

Furthermore, the research obtained standard factor loadings for each item, which 570 

are useful for determining the relative importance of each capability that can be 571 

utilized to enhance supply chain agility. The rigorous process for developing the 572 

validated survey instrument makes this instrument reliable and applicable for future 573 

research. 574 

This study offers practical contributions to all stakeholders in the motorcycle 575 

industry in Indonesia, as well as other countries sharing similar characteristics to 576 

Indonesia. The research provides insights for industry participants to understand 577 

the factors influencing supply chain agility improvement and identify which items 578 

should be given priority, as evidenced by factor loadings. This greatly assists 579 

practitioners in effectively allocating limited resources to enhance supply chain 580 

agility. Second, motorcycle industry practitioners can leverage the research 581 

outcomes highlighting the significance of long-term collaboration with supply chain 582 

stakeholders, particularly with main dealers and service partners. This collaboration 583 

aims to deliver PSS. Main dealers play a pivotal role in supporting service partners' 584 

knowledge and development, as well as in maintaining logistic integration and 585 

sharing information to enhance supply chain agility. Third, the motorcycle industry, 586 

being a knowledge-intensive sector that extends beyond merely selling products to 587 

also include services, requires manufacturers as the holders of knowledge to 588 

disseminate this knowledge to service partners through main dealers. Training and 589 

workshops can be provided to continuously update and enhance the knowledge of 590 

main dealers and service partners. Finally, good coordination is essential for both 591 

information sharing and logistics integration. Effective coordination of information 592 



 

flow can be achieved through the availability of transparent and sustainable 593 

information flow, as well as by maintaining good communication relationships 594 

through frequent meetings and communication. Meanwhile, effective logistics 595 

integration is measured by harmonious coordination from manufacturing to main 596 

dealers and service partners. 597 

This study subject to several limitations but can also be seen as the direction of the 598 

future studies. First, the limitation of this study is the sampling that is limited to a 599 

motorcycle industry in Indonesian firms. To make a generalization of the result of 600 

this study, future research should use general industry in the broader geographical 601 

areas and then make comparisons with papers published from many other 602 

countries. Second, this study focuses on specific motorcycle industry with only 603 

three stakeholders in the SC, service partner, intermediaries and manufacturer, but 604 

not including other supplier in the upstream process such as spare part and raw 605 

material suppliers. Future research should include them to corroborate the impact 606 

of their capabilities in supply chain agility. Furthermore, customers as stakeholders 607 

are crucial to be involved in the PSS development process, which can be done by 608 

conducting surveys and interviews with consumers to understand their roles and 609 

expectations. Third, the proposed model has demonstrated 47 per cent of the 610 

variance for supply chain agility. Further research should examine the possibility of 611 

knowledge transfer and information sharing direct effect to supply chain agility. 612 

Fourth, this study utilizes cross-sectional survey data, indicating that data collection 613 

captures a snapshot in time to assess supply chain agility resulting from PSS 614 

delivery. However, supply chain agility is subject to change over time. It would be 615 

particularly intriguing if the research could be conducted longitudinally to observe 616 

the factors contributing to these changes. Finally, future research may influence by 617 

moderating factors. For example, it would be intriguing to investigate the impact on 618 

the duration of cooperation, technological capabilities and different culture factors 619 

to observe the effect of different kind of capabilities to supply chain agility. 620 

Declaration of Conflicting Interests 621 

The author(s) declared no potential conflicts of interest with respect to the 622 

research, authorship, and/or publication of this article.  623 

Funding 624 

The author(s) received financial support for the research from the 625 

Directorate of Research, Technology, and Community Service, Directorate 626 

General of Higher Education, Research, and Technology, Ministry of 627 

Education, Culture, Research, and Technology, in accordance with the 628 

Research Contract Number: 561A/WM01.5/N/2024. 629 

References 630 

Adrodegari, F., & Saccani, N. (2017). Business models for the service 631 
transformation of industrial firms. The Service Industries Journal, 37(1), 57–632 
83. https://doi.org/10.1080/02642069.2017.1289514 633 

Adrodegari, F., Saccani, N., Kowalkowski, C., & Vilo, J. (2017). PSS business model 634 
conceptualization and application. Production Planning & Control, 28(15), 635 
1251–1263. 636 



 

Ahmed, W., Khan, M. A., Najmi, A., & Khan, S. A. (2023). Strategizing risk 637 
information sharing framework among supply chain partners for financial 638 
performance. Supply Chain Forum: An International Journal, 24(2), 233–250. 639 
https://doi.org/10.1080/16258312.2022.2162321 640 

Al-Doori, J. A. (2019). The impact of supply chain collaboration on performance in 641 
automotive industry: Empirical evidence. Journal of Industrial Engineering and 642 
Management, 12(2), 241–253. 643 

Al-Omoush, K. S., Palacios-Marqués, D., & Ulrich, K. (2022). The impact of 644 
intellectual capital on supply chain agility and collaborative knowledge creation 645 
in responding to unprecedented pandemic crises. Technological Forecasting 646 
and Social Change, 178(March). 647 
https://doi.org/10.1016/j.techfore.2022.121603 648 

Alzoubi, H. M., Elrehail, H., Hanaysha, J. R., Al-Gasaymeh, A., & Al-Adaileh, R. 649 
(2022). The role of supply chain integration and agile practices in improving 650 
lead time during the COVID-19 crisis. International Journal of Service Science, 651 
Management, Engineering, and Technology (IJSSMET), 13(1), 1–11. 652 

Ayala, N. F., Gaiardelli, P., Pezzotta, G., Le Dain, M. A., & Frank, A. G. (2021). 653 
Adopting service suppliers for servitisation: which type of supplier involvement 654 
is more effective? Journal of Manufacturing Technology Management, 32(5), 655 
977–993. https://doi.org/10.1108/JMTM-09-2020-0374 656 

Ayala, N. F., Gerstlberger, W., & Frank, A. G. (2019). Managing servitization in 657 
product companies: the moderating role of service suppliers. International 658 
Journal of Operations & Production Management, 39(1), 43–74. 659 
https://doi.org/10.1108/IJOPM-08-2017-0484 660 

Ayala, N. F., Paslauski, C. A., Ghezzi, A., & Frank, A. G. (2017). Knowledge sharing 661 
dynamics in service suppliers’ involvement for servitization of manufacturing 662 
companies. International Journal of Production Economics, 193, 538–553. 663 
https://doi.org/https://doi.org/10.1016/j.ijpe.2017.08.019 664 

Bai. (2024). Understanding the role of demand and supply integration in achieving 665 
retail supply chain agility: An information technology capability perspective. 666 
Managerial and Decision Economics. 667 

Bai, C., Govindan, K., & Huo, B. (2023). The contingency effects of dependence 668 
relationship on supply chain information sharing and agility. The International 669 
Journal of Logistics Management, ahead-of-p(ahead-of-print). 670 
https://doi.org/10.1108/IJLM-09-2021-0460 671 

Basu, J., Abdulrahman, M. D., & Yuvaraj, M. (2023). Improving agility and 672 
resilience of automotive spares supply chain: The additive manufacturing 673 
enabled truck model. Socio-Economic Planning Sciences, 85, 101401. 674 
https://doi.org/https://doi.org/10.1016/j.seps.2022.101401 675 

Benton, W. C., Prahinski, C., & Fan, Y. (2020). The influence of supplier 676 
development programs on supplier performance. International Journal of 677 
Production Economics, 230, 107793. 678 
https://doi.org/https://doi.org/10.1016/j.ijpe.2020.107793 679 

Beske, P., Land, A., & Seuring, S. (2014). Sustainable supply chain management 680 
practices and dynamic capabilities in the food industry: A critical analysis of 681 
the literature. International Journal of Production Economics, 152, 131–143. 682 
https://doi.org/https://doi.org/10.1016/j.ijpe.2013.12.026 683 



 

Boon-itt, S., Wong, C. Y., & Wong, C. W. Y. (2017). Service supply chain 684 
management process capabilities: Measurement development. International 685 
Journal of Production Economics, 193, 1–11. 686 
https://doi.org/https://doi.org/10.1016/j.ijpe.2017.06.024 687 

Burton, J., Story, V. M., Zolkiewski, J., & Nisha, N. (2024). Digital service 688 
innovation challenges faced during servitization: a multi-level perspective. 689 
Journal of Service Management, 35(2), 202–226. 690 
https://doi.org/10.1108/JOSM-12-2022-0398 691 

Bustinza, O. F., Vendrell-Herrero, F., & Chiappetta Jabbour, C. J. (2024). 692 
Integration of product-service innovation into green supply chain 693 
management: Emerging opportunities and paradoxes. Technovation, 130, 694 
102923. https://doi.org/https://doi.org/10.1016/j.technovation.2023.102923 695 

Cao, M., Vonderembse, M. A., Zhang, Q., & Ragu-Nathan, T. S. (2010). Supply 696 
chain collaboration: conceptualisation and instrument development. 697 
International Journal of Production Research, 48(22), 6613–6635. 698 
https://doi.org/10.1080/00207540903349039 699 

Chen, I. J., & Paulraj, A. (2004). Towards a theory of supply chain management: 700 
the constructs and measurements. Journal of Operations Management, 22(2), 701 
119–150. https://doi.org/https://doi.org/10.1016/j.jom.2003.12.007 702 

Coşkun, S. S., Kumru, M., & Kan, N. M. (2022). An integrated framework for 703 
sustainable supplier development through supplier evaluation based on 704 
sustainability indicators. Journal of Cleaner Production, 335, 130287. 705 
https://doi.org/https://doi.org/10.1016/j.jclepro.2021.130287 706 

Dalenogare, L. S., Le Dain, M.-A., Benitez, G. B., Ayala, N. F., & Frank, A. G. 707 
(2022). Multichannel digital service delivery and service ecosystems: The role 708 
of data integration within Smart Product-Service Systems. Technological 709 
Forecasting and Social Change, 183, 121894. 710 
https://doi.org/https://doi.org/10.1016/j.techfore.2022.121894 711 

Danese, P., Molinaro, M., & Romano, P. (2020). Investigating fit in supply chain 712 
integration: A systematic literature review on context, practices, performance 713 
links. Journal of Purchasing and Supply Management, 26(5), 100634. 714 
https://doi.org/https://doi.org/10.1016/j.pursup.2020.100634 715 

Dewi, D. R. S., & Hermanto, Y. B. (2022). Supply Chain Capabilities to Improve 716 
Sustainability Performance of Product-Service Systems. International Journal 717 
of Sustainable Development and Planning, 17(8), 2561–2569. 718 
https://doi.org/10.18280/ijsdp.170824 719 

Dewi, D. R. S., & Hermanto, Y. B. (2023). Indonesia in the headlight: fighting 720 
sustainability through the implementation of the product-oriented Product–721 
Service Systems. International Journal of Sustainable Development and 722 
Planning, 18(6), 1983–1991. 723 

Dewi, D. R. S., Hermanto, Y. B., Pittayachawan, S., & Tait, E. T. (2023). Assessing 724 
the Product–Service Systems Supply Chain Capabilities: Construct and 725 
Instrument Development. International Journal of Technology, 14(4), 921–726 
931. 727 

Dewi, D. R. S., Hermanto, Y., Sianto, M., Mulyana, J., Trihastuti, D., & Gunawan, I. 728 
(2024). The Product-Service Systems Supply Chain Agility Readiness: an 729 
Exploratory Analysis of a Development of Construct and Instrument TT -. IUST, 730 
35(2), 1–13. https://doi.org/10.22068/ijiepr.35.2.1929 731 



 

Dubey, R., Bryde, D. J., Foropon, C., Tiwari, M., Dwivedi, Y., & Schiffling, S. 732 
(2021). An investigation of information alignment and collaboration as 733 
complements to supply chain agility in humanitarian supply chain. 734 
International Journal of Production Research, 59(5), 1586–1605. 735 

Encinas Bartos, K., Schwarzkopf, J., & Mueller, M. (2024). The role of trainings in 736 
improving supplier sustainability performance. World Development, 175, 737 
106482. https://doi.org/https://doi.org/10.1016/j.worlddev.2023.106482 738 

Engelmann, A. (2023). A performative perspective on sensing, seizing, and 739 
transforming in small- and medium-sized enterprises. Entrepreneurship & 740 
Regional Development, 1–27. 741 
https://doi.org/10.1080/08985626.2023.2262430 742 

Eslami, M. H., Achtenhagen, L., Bertsch, C. T., & Lehmann, A. (2023). Knowledge-743 
sharing across supply chain actors in adopting Industry 4.0 technologies: An 744 
exploratory case study within the automotive industry. Technological 745 
Forecasting and Social Change, 186, 122118. 746 
https://doi.org/https://doi.org/10.1016/j.techfore.2022.122118 747 

Evers, H.-D., & Purwaningrum, F. (2013). Japanese automobile conglomerates in 748 
Indonesia: Knowledge transfer within an industrial cluster in the Jakarta 749 
Metropolitan Area. ZEF Working Paper Series. 750 

Gligor, D., Gligor, N., Holcomb, M., & Bozkurt, S. (2019). Distinguishing between 751 
the concepts of supply chain agility and resilience. The International Journal of 752 
Logistics Management, 30(2), 467–487. https://doi.org/10.1108/IJLM-10-753 
2017-0259 754 

Gligor, D. M., Stank, T. P., Gligor, N., Ogden, J. A., Nowicki, D. R., Farris, T., Idug, 755 
Y., Rana, R., Porchia, J., & Kiran, P. (2023). Examining the rigor of SCM 756 
research: the case of supply chain agility. Supply Chain Management: An 757 
International Journal, 28(3), 522–543. https://doi.org/10.1108/SCM-12-2021-758 
0575 759 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. (2010). 760 
Multivariate Data Analysis (ed.): Pearson Prentice Hall. 761 

Helfat, C. E., Finkelstein, S., Mitchell, W., Peteraf, M., Singh, H., Teece, D., & 762 
Winter, S. G. (2009). Dynamic capabilities: Understanding strategic change in 763 
organizations. John Wiley & Sons. 764 

Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling: 765 
Sensitivity to underparameterized model misspecification. Psychological 766 
Methods, 3(4), 424. 767 

Jafari, H., Eslami, M. H., & Paulraj, A. (2022). Postponement and logistics flexibility 768 
in retailing: The moderating role of logistics integration and demand 769 
uncertainty. International Journal of Production Economics, 243, 108319. 770 
https://doi.org/https://doi.org/10.1016/j.ijpe.2021.108319 771 

Jia, M., Stevenson, M., & Hendry, L. (2023). A systematic literature review on 772 
sustainability-oriented supplier development. Production Planning & Control, 773 
34(8), 727–747. https://doi.org/10.1080/09537287.2021.1958388 774 

Kim, M., & Chai, S. (2017). The impact of supplier innovativeness, information 775 
sharing and strategic sourcing on improving supply chain agility: Global supply 776 
chain perspective. International Journal of Production Economics, 187, 42–52. 777 
https://doi.org/https://doi.org/10.1016/j.ijpe.2017.02.007 778 



 

Kindström, D., & Kowalkowski, C. (2014). Service innovation in product-centric 779 
firms: a multidimensional business model perspective. Journal of Business & 780 
Industrial Marketing, 29(2), 96–111. https://doi.org/10.1108/JBIM-08-2013-781 
0165 782 

Kindström, D., Kowalkowski, C., & Sandberg, E. (2013). Enabling service 783 
innovation: A dynamic capabilities approach. Journal of Business Research, 784 
66(8), 1063–1073. 785 
https://doi.org/https://doi.org/10.1016/j.jbusres.2012.03.003 786 

Lambourdiere, E., & Corbin, E. (2020). Blockchain and maritime supply-chain 787 
performance: dynamic capabilities perspective. Worldwide Hospitality and 788 
Tourism Themes, 12(1), 24–34. https://doi.org/10.1108/WHATT-10-2019-789 
0069 790 

Li, G. (2021). The impact of supply chain relationship quality on knowledge sharing 791 
and innovation performance: evidence from Chinese manufacturing industry. 792 
Journal of Business & Industrial Marketing, 36(5), 834–848. 793 

MacKenzie, S. B., Podsakoff, P. M., & Podsakoff, N. P. (2011). Construct 794 
measurement and validation procedures in MIS and behavioral research: 795 
Integrating new and existing techniques. MIS Quarterly, 293–334. 796 

Madhani, P. M. (2010). Resource based view (RBV) of competitive advantage: an 797 
overview. Resource Based View: Concepts and Practices, Pankaj Madhani, Ed, 798 
3–22. 799 

Marcon, É., Marcon, A., Ayala, N. F., Frank, A. G., Story, V., Burton, J., Raddats, 800 
C., & Zolkiewski, J. (2022). Capabilities supporting digital servitization: A 801 
multi-actor perspective. Industrial Marketing Management, 103, 97–116. 802 
https://doi.org/https://doi.org/10.1016/j.indmarman.2022.03.003 803 

Negi, S. (2024). Global supply chain competitiveness: The synergistic role of 804 
integrated logistics and global sourcing. Global Business and Organizational 805 
Excellence, 43(4), 111–130. 806 

Paiola, M., Khvatova, T., Schiavone, F., & Jabeen, F. (2022). Paths toward 807 
advanced service-oriented business models: A configurational analysis of 808 
small- and medium-sized incumbent manufacturers11A previous version of the 809 
present article was presented at the EISIC Conference 2021, held in Salerno 810 
(Italy) on 2 and 3. Technological Forecasting and Social Change, 182, 121774. 811 
https://doi.org/https://doi.org/10.1016/j.techfore.2022.121774 812 

Paiola, M., Saccani, N., Perona, M., & Gebauer, H. (2013). Moving from products to 813 
solutions: Strategic approaches for developing capabilities. European 814 
Management Journal, 31(4), 390–409. 815 
https://doi.org/https://doi.org/10.1016/j.emj.2012.10.002 816 

Panahifar, F., Byrne, P. J., Salam, M. A., & Heavey, C. (2018). Supply chain 817 
collaboration and firm’s performance. Journal of Enterprise Information 818 
Management, 31(3), 358–379. https://doi.org/10.1108/JEIM-08-2017-0114 819 

Parida, V., Sjödin, D. R., Wincent, J., & Kohtamäki, M. (2014). Mastering the 820 
Transition to Product-Service Provision: Insights into Business Models, 821 
Learning Activities, and Capabilities. Research-Technology Management, 57(3), 822 
44–52. https://doi.org/10.5437/08956308X5703227 823 

Paybarjay, H., Fallah Lajimi, H., & Hashemkhani Zolfani, S. (2023). An investigation 824 
of supplier development through segmentation in sustainability dimensions. 825 



 

Environment, Development and Sustainability. 826 
https://doi.org/10.1007/s10668-023-03198-w 827 

Pham, H. C., Nguyen, T.-T., Mcdonald, S., & Tran-Kieu, N. Q. (2019). Information 828 
Sharing in Logistics Firms: An Exploratory Study of theVietnamese Logistics 829 
Sector. The Asian Journal of Shipping and Logistics, 35(2), 87–95. 830 
https://doi.org/https://doi.org/10.1016/j.ajsl.2019.06.001 831 

Pitelis, C. N., Teece, D. J., & Yang, H. (2023). Dynamic Capabilities and MNE Global 832 
Strategy: A Systematic Literature Review‐Based Novel Conceptual Framework. 833 
Journal of Management Studies. 834 

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., & Podsakoff, N. P. (2003). Common 835 
method biases in behavioral research: a critical review of the literature and 836 
recommended remedies. Journal of Applied Psychology, 88(5), 879. 837 

Priem, R. L., & Butler, J. E. (2001). Is the resource-based “view” a useful 838 
perspective for strategic management research? Academy of Management 839 
Review, 26(1), 22–40. 840 

Raddats, C., Zolkiewski, J., Story, V. M., Burton, J., Baines, T., & Ziaee Bigdeli, A. 841 
(2017). Interactively developed capabilities: evidence from dyadic servitization 842 
relationships. International Journal of Operations & Production Management, 843 
37(3), 382–400. https://doi.org/10.1108/IJOPM-08-2015-0512 844 

Ralston, P. M., Keller, S. B., & Grawe, S. J. (2020). Collaborative process 845 
competence as an enabler of supply chain collaboration in competitive 846 
environments and the impact on customer account management. The 847 
International Journal of Logistics Management, 31(4), 905–929. 848 
https://doi.org/10.1108/IJLM-11-2019-0310 849 

Ramjaun, T. I., Rodrigues, V. S., & Kumar, M. (2024). Horizontal supply chain 850 
collaboration amongst small enterprises: insights from UK brewery networks. 851 
Production Planning & Control, 35(2), 206–224. 852 
https://doi.org/10.1080/09537287.2022.2068085 853 

Rapaccini, M., Paiola, M., Cinquini, L., & Giannetti, R. (2023). Digital servitization 854 
journey in small- and medium-sized enterprises: the contribution of 855 
knowledge-intensive business firms. Journal of Business & Industrial 856 
Marketing, 38(6), 1362–1375. https://doi.org/10.1108/JBIM-01-2022-0008 857 

Reim, W., Sjödin, D. R., & Parida, V. (2019). Servitization of global service network 858 
actors–A contingency framework for matching challenges and strategies in 859 
service transition. Journal of Business Research, 104, 461–471. 860 

Ruiz-Alba, J. L., Soares, A., & Rodríguez-Molina, M. A. (2023). The moderating 861 
effect of supply chain collaboration on servitization. Journal of Business & 862 
Industrial Marketing, ahead-of-p(ahead-of-print). 863 
https://doi.org/10.1108/JBIM-07-2022-0335 864 

Saghiri, S., & Wilding, R. (2021). On the effectiveness of supplier development 865 
programs: The role of supply-side moderators. Technovation, 103, 102234. 866 

Salwin, M., Jacyna-Gołda, I., Kraslawski, A., & Waszkiewicz, A. E. (2022). The Use 867 
of Business Model Canvas in the Design and Classification of Product-Service 868 
Systems Design Methods. In Sustainability (Vol. 14, Issue 7). 869 
https://doi.org/10.3390/su14074283 870 

Shukor, A. A. A., Newaz, M. S., Rahman, M. K., & Taha, A. Z. (2021). Supply chain 871 



 

integration and its impact on supply chain agility and organizational flexibility 872 
in manufacturing firms. International Journal of Emerging Markets, 16(8), 873 
1721–1744. https://doi.org/10.1108/IJOEM-04-2020-0418 874 

Siems, E., Land, A., & Seuring, S. (2021). Dynamic capabilities in sustainable 875 
supply chain management: An inter-temporal comparison of the food and 876 
automotive industries. International Journal of Production Economics, 236, 877 
108128. https://doi.org/https://doi.org/10.1016/j.ijpe.2021.108128 878 

Stegehuis, X., von Raesfeld, A., & Nieuwenhuis, L. (2023). Inter-organizational 879 
tensions in servitization: A dialectic process model. Industrial Marketing 880 
Management, 109, 204–220. 881 
https://doi.org/https://doi.org/10.1016/j.indmarman.2023.01.004 882 

Story, V. M., Raddats, C., Burton, J., Zolkiewski, J., & Baines, T. (2017). 883 
Capabilities for advanced services: A multi-actor perspective. Industrial 884 
Marketing Management, 60, 54–68. 885 

Sundram, V. P. K., Chhetri, P., & Bahrin, A. S. (2020). The consequences of 886 
information technology, information sharing and supply chain integration, 887 
towards supply chain performance and firm performance. Journal of 888 
International Logistics and Trade, 18(1), 15–31. 889 

Tang, L., Yang, T., Tu, Y., & Ma, Y. (2021). Supply chain information sharing under 890 
consideration of bullwhip effect and system robustness. Flexible Services and 891 
Manufacturing Journal, 33, 337–380. 892 

Tang, Y. M., Chau, K. Y., Ip, Y. K., & Ji, J. (2023). Empirical research on the impact 893 
of customer integration and information sharing on supply chain performance 894 
in community-based homestays in China. Enterprise Information Systems, 895 
17(7), 2037161. https://doi.org/10.1080/17517575.2022.2037161 896 

Teece, D. J. (2007). Explicating dynamic capabilities: the nature and 897 
microfoundations of (sustainable) enterprise performance. Strategic 898 
Management Journal, 28(13), 1319–1350. 899 

Teece, D. J. (2023). The evolution of the dynamic capabilities framework. 900 
Artificiality and Sustainability in Entrepreneurship, 113. 901 

Trihastuti, D., Dewi, D. R. S., Santosa, H., & Yuliawati, E. (2024). Developing a 902 
Framework on Designing a Sustainable Supply Chain by Integrating Input-903 
Output Analysis and DEMATEL Method: A Case Study on Textile Industry in 904 
Indonesia. Journal Européen Des Systèmes Automatisés, 57(2). 905 

Turabi, M. (2024). Supply chain integration and agile practices. South Asian Journal 906 
of Operations and Logistics, 3(2), 45–57. 907 

Wallin, J., Parida, V., & Isaksson, O. (2015). Understanding product-service system 908 
innovation capabilities development for manufacturing companies. Journal of 909 
Manufacturing Technology Management, 26(5), 763–787. 910 

Wang, C., & Hu, Q. (2020). Knowledge sharing in supply chain networks: Effects of 911 
collaborative innovation activities and capability on innovation performance. 912 
Technovation, 94–95, 102010. 913 
https://doi.org/https://doi.org/10.1016/j.technovation.2017.12.002 914 

Xing, Y., Liu, Y., & Davies, P. (2023). Servitization innovation: A systematic review, 915 
integrative framework, and future research directions. Technovation, 122, 916 
102641. https://doi.org/https://doi.org/10.1016/j.technovation.2022.102641 917 



 

Yang, L., Huo, B., & Gu, M. (2022). The impact of information sharing on supply 918 
chain adaptability and operational performance. The International Journal of 919 
Logistics Management, 33(2), 590–619. https://doi.org/10.1108/IJLM-11-920 
2020-0439 921 

Yawar, S. A., & Seuring, S. (2018). The role of supplier development in managing 922 
social and societal issues in supply chains. Journal of Cleaner Production, 182, 923 
227–237. https://doi.org/https://doi.org/10.1016/j.jclepro.2018.01.234 924 

Yawar, S. A., & Seuring, S. (2020). Reviewing and conceptualizing supplier 925 
development. Benchmarking: An International Journal, 27(9), 2565–2598. 926 
https://doi.org/10.1108/BIJ-01-2020-0018 927 

Yu, C.-Y. (2002). Evaluating cutoff criteria of model fit indices for latent variable 928 
models with binary and continuous outcomes. University of California, Los 929 
Angeles. 930 

Zaid, A., Sleimi, M., Saleh, M. W. A., & Othman, M. (2023). The mediating roles of 931 
knowledge transfer and supply chain quality management capabilities on 932 
organisational performance. VINE Journal of Information and Knowledge 933 
Management Systems, 53(6), 1041–1064. https://doi.org/10.1108/VJIKMS-934 
12-2020-0226 935 

Zhang, Q., & Cao, M. (2018). Exploring antecedents of supply chain collaboration: 936 
Effects of culture and interorganizational system appropriation. International 937 
Journal of Production Economics, 195, 146–157. 938 
https://doi.org/https://doi.org/10.1016/j.ijpe.2017.10.014 939 

  940 

Authors       : Dewi, DRS et al. 2024 941 

Title          : ACHIEVING SUPPLY CHAIN AGILITY THROUGH PRODUCT–942 

SERVICE SYSTEMS OFFERING 943 

 944 

Responses to the Reviewer 945 

The authors gratefully acknowledge the comments and suggestions of the referees. In 946 

the revision, we have made major changes on our article to consider all the questions 947 

raised by the referees. This revision includes modifications to the original contents and 948 

the clarifications of the questions. This document outlines the amendments made to the 949 

manuscript in view of the valuable insights provided by the reviewer who required 950 

revisions. The below provides the comment of the reviewer, followed by a description of 951 

the amendment undertaken. 952 

Revisions based on Reviewer B comments  953 

No Comments  Actions by the authors 

1 Language of the paper needs to be 

revised. 

The authors appreciate the advice by the 

reviewer. The language used throughout the 

paper has been significantly improved. The 



 

use of language and grammar has also been 

meticulously checked and replaced with 

better language usage. 

2 The content of the paper is good. 

Literature review is weak and needs 

to be modified. Gaps in the literature 

need to be spell out. 

Revised. The authors appreciate the advice 

by the reviewer. We have addressed this 

now with significantly changes in the 

introduction section. We have added a 

subsection 2.1 about PSS literature review, 

which discusses all research developments 

in PSS from line 115 to line 216, along with 

Table 1 as a summary. The gaps in the 

literature have been clearly addressed in the 

line 189-193.  

 

The gap in the literature reviews: 

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. 

 

We hope that the introduction is more 

concise and is clear regarding the 

development of the proposed model and to 

answer the research questions. Thank you 

for your suggestions.  



 

3 Design/methodology/approach is good. 

Findings are to be presented properly 

and should be discussed analytically 

 

Revised. The authors appreciate the advice 

by the reviewer. The number of hypotheses 

have been incorporated to enhance the 

discussion's clarity (highlighted by yellow). 

Furthermore, there is an added discussion 

on the standard factor loading of each item, 

along with detailed explanations of the 

formed domains and their content, in line 

516-537.  

4 Research limitations/implications 

portion is very weak and need 

improvement 

The authors appreciate the advice by the 

reviewer. We have addressed this now with 

significantly changes in section 6 

conclusion with adding the limitations in 

line 604-607, also in line 610-614 

(highlighted by yellow). 

5 Originality/value is excellent 

Practical implications should be 

presented logically 

Revised. We have addressed this now with 

significantly changes in section 6 

conclusion (adding more line in 572-594, 

highlighted by yellow). 

 

 954 

Revisions based on Reviewer C comments  955 

No Comments  Actions by the authors 

1 I thoroughly enjoyed reading the article 

titled “Achieving Supply Chain 

Agility Through Product–Service 

Systems Offering” and appreciated its 

contemporary relevance. The 

introduction identifies the existing gaps 

in the literature and articulates clear 

research objectives. However, a 

revision for typographical errors is 

necessary. For instance, in line 149, 

there is a missing period that requires 

rectification. 

Revised. Thank you for the correction, I 

really sorry for the lack of attention to 

detail. 

We have addressed this now with adding 

a missing period. I have also checked for 

other typographical errors throughout 

the text. 

 

 

2 Regarding the methodology, while the Revised. We have addressed this now with 

significantly changes in the introduction 



 

authors mention creating a 

questionnaire based on an "extensive 

literature review", the extent of this 

review remains ambiguous. It would be 

beneficial for the authors to 

elaborate on the depth and breadth of 

their literature review. Additionally, 

the absence of a systematic review using 

the PRISMA Statement raises 

questions about transparency in the 

methodology. 

section. We have added a subsection 2.1 

about PSS literature review, which 

discusses all research developments in PSS 

from line 115 to line 216, along with Table 

1 as a summary. The gaps in the literature 

have been clearly addressed in the line 189-

193. 

 

The gaps in the literature reviews: 

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. 

 

We presented the literature review in 

sufficient detail to provide clarity in the 

domain of constructs and the items used in 

the conceptual model. Thank you very 

much for the input provided. 

 

3 In terms of the conclusions, a more 

focused approach is warranted. I 

recommend enhancing the discussion 

on theoretical and managerial 

contributions to provide greater 

Revised. The authors appreciate the advice 

by the reviewer. We have addressed this 

now with adding line 547-571 in section 6 

conclusion (highlighted by yellow).  

 



 

depth. 

 

4 A concern is the generalization of the 

results. While the authors 

acknowledge this concern and discuss 

it adequately, merely alluding to 

future research may not suffice. It 

would be advantageous to establish a 

stronger connection between the 

obtained results and documented cases 

from 

diverse regions, such as those in 

America or Europe. Furthermore, I 

believe the article holds promise for 

publication and 

warrants a thorough second review. Best 

of luck with the revisions. 

Revised. The authors appreciate the advice 

by the reviewer. We have addressed by 

making a correction as suggested.  

 

Here is the text in the conclusion: 

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. 

 

 956 

 957 



 

 

4. Paper accepted (11-06-2024) 

 



D.N. Dian Retno Sari Dewi P. , ST., MT. <dianretnosd@ukwms.ac.id>

[JIEM] 7521-Achieving supply chain agility through product-service system
offering
Juan Antonio Marín <jamarin@jiem.org> Tue, Jun 11, 2024 at 2:12 PM
Reply-To: Cristina Lopez Vargas <clopvar@upo.es>
To: Dian Dewi <dianretnosd@ukwms.ac.id>
Cc: Yustinus Hermanto <yustinus.budi@ukdc.ac.id>

Dear authors,

After reviewing the last version of your manuscript entitled “Achieving
supply chain agility through product-service system offering”, editors
have decided to accept your paper. Shortly, the responsible of layout
(OmniaScience) will contact with you to send the final version and ask you
some data if required.

Finally we invite all not-registered authors of the article to register in
the journal https://www.jiem.org/index.php/jiem/user/register

Please, do not hesitate to ask if you have any questions or suggestions.

Best regards,
Cristina Lopez Vargas
Universidad Pablo de Olavide
clopvar@upo.es
------------------------------------------------------
Reviewer B:
The authors have seriously revised the article. Therefore, I believe the
article meets the conditions to be published.

------------------------------------------------------
_____
Journal of Industrial Engineering and Management
https://www.jiem.org

3/27/25, 3:30 PM Universitas Katolik Widya Mandala Surabaya Mail - [JIEM] 7521-Achieving supply chain agility through product-service system…

https://mail.google.com/mail/u/2/?ik=17bd7acd7a&view=pt&search=all&permmsgid=msg-f:1801547892531946999&simpl=msg-f:1801547892531… 1/1

https://www.jiem.org/index.php/jiem/user/register
https://www.jiem.org/index.php/jiem/user/register
mailto:clopvar@upo.es
https://www.jiem.org/


 

 

5. Proofreading final (03-07-2024) 



D.N. Dian Retno Sari Dewi P. , ST., MT. <dianretnosd@ukwms.ac.id>

JIEM7521
Irene Trullas <irene.trullas@omniascience.com> Wed, Jul 3, 2024 at 3:32 PM
To: "D.N. Dian Retno Sari Dewi P. , ST., MT." <dianretnosd@ukwms.ac.id>

Dear Dian Retno,

Attached you will find the paper. Please check if everything is ok and let me know if some changes are needed.

Regards,

Irene Trullàs, PhD
www.omniascience.com
@OmniaScience

Este mensaje de correo electrónico puede contener información confidencial y/o privilegiada. Si usted no es su destinatario, o está autorizado para recibir este mensaje, no
debe usar, copiar, divulgar o tomar cualquier acción basada en este correo electrónico o cualquier información contenida en el mensaje. Si usted ha recibido este material por

error, por favor avise inmediatamente al remitente y elimine este mensaje. 

Data protection: Responsible: Omnia Publisher SL, Purpose: Manage the sending of  information and commercial prospecting, Legitimation: With the consent of  the 

interested party, Recipients: Personal data will not be passed on to third parties unless statutory provisions, Rights: Access, rectify and delete the data concerning you. 

0-7521.pdf
335K

3/27/25, 3:48 PM Universitas Katolik Widya Mandala Surabaya Mail - JIEM7521

https://mail.google.com/mail/u/2/?ik=17bd7acd7a&view=pt&search=all&permmsgid=msg-f:1803546088508319599&simpl=msg-f:1803546088508… 1/1

http://www.omniascience.com/
https://mail.google.com/mail/u/2/?ui=2&ik=17bd7acd7a&view=att&th=19077b9ca595676f&attid=0.1&disp=attd&realattid=f_ly5ky83b0&safe=1&zw
https://mail.google.com/mail/u/2/?ui=2&ik=17bd7acd7a&view=att&th=19077b9ca595676f&attid=0.1&disp=attd&realattid=f_ly5ky83b0&safe=1&zw


 

 

6. Paper published (05-07-2024) 

-Final paper 

 



D.N. Dian Retno Sari Dewi P. , ST., MT. <dianretnosd@ukwms.ac.id>

JIEM7521
Irene Trullas <irene.trullas@omniascience.com> Fri, Jul 5, 2024 at 4:51 PM
To: "D.N. Dian Retno Sari Dewi P. , ST., MT." <dianretnosd@ukwms.ac.id>

Dear Dian,

Your paper has just been published in the journal website. 

Regards,

Irene Trullàs, PhD
www.omniascience.com
@OmniaScience

Este mensaje de correo electrónico puede contener información confidencial y/o privilegiada. Si usted no es su destinatario, o está autorizado para recibir este mensaje, no
debe usar, copiar, divulgar o tomar cualquier acción basada en este correo electrónico o cualquier información contenida en el mensaje. Si usted ha recibido este material por

error, por favor avise inmediatamente al remitente y elimine este mensaje. 

Data protection: Responsible: Omnia Publisher SL, Purpose: Manage the sending of  information and commercial prospecting, Legitimation: With the consent of  the 

interested party, Recipients: Personal data will not be passed on to third parties unless statutory provisions, Rights: Access, rectify and delete the data concerning you. 

Missatge de D.N. Dian Retno Sari Dewi P. , ST., MT. <dianretnosd@ukwms.ac.id> del dia dv., 5 de jul. 2024 a les
11:38:
[Quoted text hidden]

3/27/25, 3:50 PM Universitas Katolik Widya Mandala Surabaya Mail - JIEM7521

https://mail.google.com/mail/u/2/?ik=17bd7acd7a&view=pt&search=all&permmsgid=msg-f:1803732255030778772&simpl=msg-f:1803732255030… 1/1

https://www.jiem.org/index.php/jiem/index
http://www.omniascience.com/
mailto:dianretnosd@ukwms.ac.id


Journal of  Industrial Engineering and Management
JIEM, 2024 – 17(2): 611-629 – Online ISSN: 2013-0953 – Print ISSN: 2013-8423

https://doi.org/10.3926/jiem.7521

Achieving Supply Chain Agility Through Product–Service Systems Offering

Dian Retno Sari Dewi1* , Yustinus Budi Hermanto2 

1Widya Mandala Catholic University (Indonesia)
2Darma Cendika Catholic University (Indonesia)

*Corresponding author: dianretnosd@ukwms.ac.id
yustinus.budi@ukdc.ac.id

Received: March 2024
Accepted: June 2024

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.
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transfer,  service  partner  development,  information  sharing  and  logistics  integration  positively  affect
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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 product’s value 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 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 manufacturer’s duty 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

-612-



Journal of  Industrial Engineering and Management – https://doi.org/10.3926/jiem.7521

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 suppliers’ capabilities. 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), Kindström and Kowalkowski (2014) and Salwin, Jacyna-Gołda, Kraslawski 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, Sjödin, Wincent & Kohtamäki, 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, Sjödin and Parida (2019) investigated the capabilities needed to adopt a
PSS and identified service extensión, service benchmarking, digitalization to support PSS and customer creation. 

Resource-based theory, encompassing 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 organization’s resources 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
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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; 
Kindström & 
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., 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
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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 chain’s objectives. 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 supply chain agility, DC is used as an underpinning theory. DC has been commonly utilized to
examine the company’s capability  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 firm’s 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 higher degree of  supply chain performance.

SC agility is defined as the firms’ capability to experience and rapidly react to market’s unpredictability (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).
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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 partners’ capabilities to achieve 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). Coşkun,  Kumru  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). (Kindström, 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 (Kindström et al., 2013). 

In  the  provision  of  Product-Service  Systems,  service  partners  hold  a  critical  role,  especially  within
knowledge-intensive  sectors  like  automotive.  Ensuring  that  service  partners  can  readily  access  the  necessary
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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 firm’s performance (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 & Rodríguez-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 companies’ performance (Ralston 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.
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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 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 ítems: (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
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Code Domain of  Construct and Items References Factor loading

SPD5 Variety training courses of  product and technical service has 
been supplied to us

Paiola, Saccani, Perona 
& 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

IS2 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 changing market needs

Kim & Chai, 2017 0.824

SCA4 We always quickly reconfigure SC resource capacity to 
respond to uncertain demand 

Boon-itt, Wong & 
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 Levene’s test for equality of  variance and a
t-test equality of  means performed the early and late wave were not statistically significant.
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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 years’ collaboration 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 χ2 ≤ 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  Cronbach’s alpha 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  Harman’s  single-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 χ2= 1.67; SRMR=0.04; RMSEA=0.04; CFI=0.97; TLI=0.97. The Bollen-Stine bootstrapping with 2000
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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 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,
logistics integration and supply chain agility are 0.61, 0.19, 0.63, 0.43. 0.47.

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
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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 customers’ need and
has many different channels to communicate. Further the findings on knowledge transfer list five items with high
factor loadings:  transfer knowledge from main dealers to service partners, share knowledge about being agile,
knowledge of  information technology, share of  customers’ expectations and constantly transfer 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
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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  partners’  knowledge  and development,  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 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.
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