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Abstract. This study develops a framework for the servitisation of manufacturing that covers 

area of upstream and downstream supply chain to provide a bundling of product and service. An 

integration of upstream and downstream supply chain is essential to support the Product–Service 

Systems. However, a research of integrating the upstream and downstream supply chain is still 

nascent. A Dynamic capability is used as underpinning theoretical framework for this research. 

Six hypotheses are developed to build the conceptual framework particularly to investigate the 

relationship between the supply chain capabilities and sustainability performance of Product–

service systems in the Indonesian motorcycle industry. 

Keywords: Product–Service systems, supply chain capabilities, servitisation, sustainability 

performance. 

1. Introduction 

Product–service systems (PSS) can be thought of as the act of integrating products and services or as a 

market proposition that extends the traditional functionality of the product by embedding these services 

[1]. PSS is defined as “a business model focused toward the provision of a marketable set of product 

and service designed to be economically, socially and environmentally sustainable, with the final aim 

of fulfilling customer’s need” [2]. PSS offers many benefits to companies. It provides an integrated 

solution by delivering a marketable bundling of product–service to customers [3]. This offer creates a 

differentiation strategy that increases companies’ competitiveness [2, 4]. Effective bundling of product–

service also increases customer satisfaction  [5]. As a result, companies’ profitability increases by having 

the advantage of bundling of product–service offering [2]. Moreover, creating an integrated system for 

PSS could increase overall resource productivity, and efficient use of resources [4]. This leads to 

decreasing companies’ operational cost [2, 5]. Consequently, PSS has attracted big companies such as 

Apple, Xerox, Hyundai, LG, KIA, Toyota, Kone, Electrolux, Caterpillar and Panasonic to adopting PSS 

[5, 6].  
Due to the complexity of the motorcycle as product, manufacturers should sell their product as 

bundling of product and service. Maintenance and servicing are compulsory for automotive product to 

maintain products’ performance. Such service should be handled by authorised service centres that 

belong to the manufacturer. To improve the performance of manufacturer as producer of the product 
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and service centres as producer of the service, a collaboration in the supply chain including suppliers, 

manufacturers and service partners is paramount [7]. An integration of upstream and downstream supply 

chain (SC) is essential for providing a bundling of product–service [8].  

Several dynamic capabilities needed for supporting the integration of upstream and downstream SC 

in the organisations including: knowledge assessment, partner development, co-evolving, re-

conceptualisation and reflexive control from upstream SC  and innovative service delivery from 

downstream SC [9] that directly affect the sustainability performance of the PSS. PSS studies have been 

explored; however, this area needs further investigation for integrating the upstream and downstream 

SC. A few studies have explored the model integrating of upstream and downstream SC perspectives in 

delivering a bundling of product–service [10, 11]. However, their studies have not covered the complete 

aspects of upstream SC such as logistic integration, information technology integration and 

collaboration. Therefore, this study develops a framework for the servitisation of manufacturing to 

provide PSS by investigating the relationship between SC capabilities (upstream and downstream SC) 

and the sustainability performance of PSS in the Indonesian motorcycle industry. 

 

2. Methods 

Theoretical foundation and hypotheses development will be developed to investigating the relationship 

between SC capabilities and the sustainability performance of PSS. Six hypotheses will be developed to 

discuss the relationships among seven constructs including sustainability performance, innovative 

service delivery, reflexive control, re-conceptualisation, co-evolving, partner development and 

knowledge assessment.  

2.1. Sustainability performance 

Sustainability performance is defined as the performance that contributes to balancing the profit 

(economic) and the planet (environment) [12]. Some studies have only used environment aspect in their 

sustainability performance definitions [13]. However, these have been criticized for not including all 

three aspects of sustainability[14]. Hassini, Surti and Searcy [15] definition of sustainability 

performance is described as “the capability to conduct business with a long-term goal of maintaining 

the well-being of the economy, environment, and society”, which is compatible with Elkington [16] that 

proposes three dimensions of the triple bottom line including profit, planet, and people. The economic 

performance refers to financial and marketing measurement resulting from sustainability activities that 

improve the company’s current condition [17]. It can be acquired by elevating customer satisfactions 

with providing bundling of product– service [18]. This added service creates a company’s revenue and 

profitability [19]. Environmental performance refers to the capability of the company to reduce waste 

and minimise the use of hazardous materials [20]. Social performance refers to the impact of 

sustainability practices on a social aspect such as an image of the company from the stakeholders view 

point including suppliers, customers, employees, and communities [21]. It can be attained by the 

provision of more employability in the community [22], improvement of product–service  image [23] 

thus leading to a rising of the company image [2]. 

2.2. Innovative service delivery  

Innovative service delivery is “an inherently dynamic process, which is more dependent for its success 

than traditional product-centric marketing on continuous adaptation to the evolving nature of customer 

needs and the technological aspects of provisions” [9]. Kindström, Kowalkowski and Sandberg [9] 

propose three capabilities related to innovative service delivery including customer-linked service, 

service delivery process, and orchestrating the service systems. Customer-linked service is the capability 

of knowing the customers’ need [9]. Such capabilities create a close relationship with customers [24]. 

They include memorable customer service experience [11], differentiation [25], adjustment of service 

to the product [26], and innovation [27]. Service delivery process is the capability to deliver an integrated 

bundling of product–service to customers [9]. Arranging service systems is the capability of extending 

the firm resource, particularly with external parties collaboration, into a new market by proposing a 
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continuous innovation bundling of product–service [9]. Collaboration with service partners is crucial to 

maintaining a close relationship with customers [28]. In the motorcycle industry, service means 

delivering technical expertise that could prolong product’s life cycle, for example, service maintenance, 

technical consulting and extended warranty of the product [29-31]. It decreases the negative impact on 

the environment [4]. Furthermore, many job vacancies to the social community will be offered as the 

service need human skills [32]. Accordingly, we can assume that innovative service delivery is 

positively associated with sustainability in economic, environmental and social perspectives. The above 

arguments lead to the hypothesis: 

H6: Innovative service delivery positively affects the sustainability performance 

2.3. Re-conceptualisation  

Re-conceptualisation is defined as the capability to improve the supply chain to be more sustainable 

[33]. It is the key component to achieve a sustainable SC [34]. A general policy by the government such 

as polution charges, extended producer responsibility on product’s end of life, eco-labelling informative 

policy stimulates the environmentally better products and services [35]. Closed-loop SC is a way of re-

conceptualising the SC [34], to deliver social well-being and economic wealth while utilising within the 

limit of our planet [36]. Closed-loop SC is defined as activities related to refurbishing and 

remanufacturing a product [37], involving activities identified as reduce, reuse, and recycle [38]. A 

product’s take-back program, maintenance, and advice on efficient use are included as closed-loop SC 

activities [39]. Closed-loop SC has been empirically tested and found to have a positive relationship 

with sustainability performance [38]. Frequently, incentives from the government including subsidy, tax 

exemption and loan encourage a company to implement closed-loop practices [37]. The other way to 

reduce the burden on the environment through maintenance and repair [40]. The pressure from 

communities, non-government organisations and government/policy makers lead to more sustainable 

goals. The above arguments lead to the hypothesis: 

H5: Re-conceptualisation positively affects the sustainability performance 

2.4. Reflexive Control 

Reflexive control is defined as the capability of gathering information, evaluating, and sharing, and 

consequently aims to control supply chain functionality [41]. The capability to control will ensure the 

continuity of the companies to achieve their goal by doing continuous improvement of their operational 

capabilities [42]. Therefore, reflexive control requires more than just the collection of historical financial 

data but also the persistent monitoring of the functionality of the SC using evaluation of key performance 

indicators [43]. Moreover, partners’ activities are monitored and audited through standards and 

certification by third parties such as the ISO 14001 or European Union Eco-Management and Audit 

Scheme [44]. By partners monitoring the system regularly, the total performance can be monitored hence 

the long-term development can be maintained effectively [45]. The capability of mitigating risk will 

increase with transparency and monitoring [46]. Mandal et al. [46] confirm that SC controlling activity 

such as monitoring is associated positively with an environmental objective. Accordingly, reflexive 

control should be positively associated with sustainability. The above arguments lead to the hypothesis: 

H4: Reflexive control positively affects the sustainability performance 

2.5. Co-evolving  

Co-evolving is defined as the capability of creating new resources consistently by enhancing 

collaboration within the single supply chain [47]. For example, a new form of resources can be created 

by the dynamic learning routines based on information sharing among the stakeholders including 

suppliers, manufacturers and service partners in the SC [47]. Each cooperation and collaboration within 

SC should be treated as a way to attain continuous learning among the SC to develop new capabilities 

and performances [48]. Then, co-evolving can be described as the improved collaborations among 

stakeholders in the SC [33]. Partner-based strategies are new resources as a result of SC collaboration/ 

co-evolution [49]. The integration of product–service can be acquired through alliances and partnerships 
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[50]. Long-term collaboration is focused on the capability of the SC to provide spare parts, warranty 

services, knowledge-intensive services and delivery of PSS to customers [30]. Due to the product–

service bundling complex offering, collaboration among stakeholders in the SC becomes the backbone 

for achieving the SC sustainability goal [51, 52].Accordingly, we hypothesise that:  

H3: Co-evolving positively affects the sustainability performance 

2.6. Partner Development  

Partner development refers to the capability of the strongest partner in the SC to improve the capability 

of the entire network of SC [53]. Partner development programs help the weakest partner in the SC to 

achieve the sustainability performance in the SC [43]. PSS is an innovation business proposition that 

offers an innovative bundling of product–service [54]. Specific capabilities including service 

development processes [55], capability development [56], and learning [42] are crucial. An enthusiasm 

to enhance SC overall performance should be demonstrated by all stakeholders in the SC [33]. Partner 

development programs assist in achieving that goal [57] by knowledge sharing development and 

partners training [43], for example, educating the service partners in technical expertise related to service 

and maintenance [19]. Agi and Nishant [58] confirmed in the study of green supply chain management 

that partner development assistance is needed to achieve sustainability. Correspondingly, partner 

development implementation is required to promote sustainability. The above arguments lead to the 

hypothesis: 

H2: Partner development positively affects the sustainability performance 

2.7. Knowledge assessment  

Knowledge assessment is defined as the capability to access and understand the knowledge from SC 

partners [43]. Defee and Fugate [47] describe knowledge accessing as “a capability held by two or more 

parties that fosters an understanding of the current knowledge resources possessed by each party”. Each 

partner in the SC should develop its capabilities by accessing and understanding the capabilities from 

other partners and use them for the benefit of the entire SC [47], which opposes to the traditional learning 

orientation that emphasises acquiring and absorbing knowledge [33]. Knowledge assessment is essential 

element to the Triple Bottom Line concept [37], as well as knowledge to deliver a bundling of product–

service[59]. Nevertheless, knowledge spread among SC stakeholders including suppliers, manufacturers 

and service partners would not be possible without the help of technology to deliver the information. 

Members of the SC must agree on technology integration such as common IT interfaces and shared 

licensing [44]. Furthermore, knowledge assessment about market and customer knowledge is also 

beneficial to obtain an insight into customer needs [60] to respond appropriately to market changes [61]. 

Collaboration by building knowledge with service partners is preferred rather than just delegating the 

service activities [10]. Kumar, Subramanian and Arputham [38] confirmed that knowledge sharing, 

learning and acquisition are important capabilities for sustainability. The above arguments lead to the 

hypothesis: 

H1: Knowledge assessment positively affects the sustainability performance 

 

3. Result and Discussion 

Working from compendious literature reviews have guided to the development of proposed conceptual 

model, purposely to answer the main objective of this study. Beske, Land and Seuring [33] represent the 

upstream SC including knowledge assessment, partner development, co-evolving, reflexive control and 

re-conceptualisation. Kindström, Kowalkowski and Sandberg [9] represent the downstream SC 

(innovative service delivery). This study proposed to integrate the upstream  and downstream SC by 

extending the work of Beske, Land and Seuring [33] and Kindström, Kowalkowski and Sandberg [9] as 

shown in Figure 1.  
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Figure 1. Proposed conceptual model 

 

This study contributes to academic knowledge by enriching the theoretical knowledge of building a 

conceptual framework for the servitisation of manufacturing companies by investigating the relationship 

between SC capabilities and sustainability performance of PSS. Current literatures have nascent research 

on the perspective of both upstream and downstream SC. Therefore, this research aims to examine the 

integration of upstream and downstream SC with their relationship to the sustainability performance of 

PSS in the Indonesian motorcycle industry. Filling the gap of knowledge by integrating upstream and 

downstream SC contributes to PSS organisation knowledge. The result of this study will also be of value 

to practitioners to have a better understanding of upstream SC, downstream SC capabilities and 

sustainability performance of PSS in the Indonesian motorcycle industry. This will offer practical 

guidance for the manager to develop SC capabilities to enhance the sustainability performance of PSS 

in the Indonesian motorcycle industry. 

4. Conclusion 

We contribute to develop a comprehensive conceptual framework for servitisation of the manufacturing 

companies by investigating the relationship between SC capabilities and the sustainability performance 

of PSS. In this paper, we identified several SC capabilities from upstream and downstream SC. These 

are knowledge assessment, partner development, co-evolving, reflexive control, re-conceptualisation, 

innovative service delivery. These SC capabilities are hypothesised positively affect the sustainability 

performance. However, further research is needed to expand the operationalisation of the proposed 

conceptual framework. 

 

Acknowledgment 

Author acknowledge support from the Indonesia Endowment Fund for Education (LPDP) for its grant 

to conduct this study 

5. References 

[1] Baines, et al. 2007 State-of-the-art in product-service systems. Proceedings of the Institution of 

Mechanical Engineers, Part B: Journal of Engineering Manufacture 221(10): 1543-1552. 



ISIEM 12

IOP Conf. Series: Materials Science and Engineering 847 (2020) 012056

IOP Publishing

doi:10.1088/1757-899X/847/1/012056

6

 
 
 
 
 
 

[2] Annarelli, Alessandro, Cinzia Battistella, and Fabio Nonino 2016 Product service system: A 

conceptual framework from a systematic review. Journal of Cleaner Production 139: 1011-

1032. 

[3] Baines and Lightfoot 2013 Servitization of the manufacturing firm: Exploring the operations 

practices and technologies that deliver advanced services. International Journal of Operations 

& Production Management 34(1): 2-35. 

[4] Mont, Oksana 2002 Clarifying the concept of product–service system. Journal of Cleaner 

Production 10(3): 237-245. 

[5] Beuren, Fernanda Hänsch, Marcelo Gitirana Gomes Ferreira, and Paulo A. Cauchick Miguel 2013 

Product-service systems: a literature review on integrated products and services. Journal of 

Cleaner Production 47: 222-231. 

[6] Ryu, Hokyoung, et al. 2018 Servicizing Solutions for Manufacturing Firms: Categorizing Service 

Ideas from Product-Service Integrated Examples. The Design Journal 21(2): 267-302. 

[7] Nudurupati, Sai S, et al. 2016 Eight challenges of servitisation for the configuration, measurement 

and management of organisations. Journal of Service Theory and Practice 26 (6): 745-763. 

[8] Vural, Ceren Altuntas 2017 Service-dominant logic and supply chain management: a systematic 

literature review. Journal of Business & Industrial Marketing 32(8): 1109-1124. 

[9] Kindström, Daniel, Christian Kowalkowski, and Erik Sandberg 2013 Enabling service innovation: 

A dynamic capabilities approach. Journal of Business Research. 

[10] Ayala, Wolfgang Gerstlberger, and Alejandro G Frank 2018 Managing servitization in product 

companies: the moderating role of service suppliers. International Journal of Operations & 

Production Management. 

[11] Agarwal, Renu and Willem Selen 2009 Dynamic Capability Building in Service Value Networks 

for Achieving Service Innovation. Decision Sciences 40(3): 431-475. 

[12] Neto, J Quariguasi Frota, et al. 2008 Designing and evaluating sustainable logistics networks. 

International Journal of Production Economics 111(2): 195-208. 

[13] Sarkis, Joseph, Qinghua Zhu, and Kee-hung Lai 2011 An organizational theoretic review of green 

supply chain management literature. International journal of production economics 130(1): 1-

15. 

[14] Seuring, Stefan 2013 A review of modeling approaches for sustainable supply chain management. 

Decision support systems 54(4): 1513-1520. 

[15] Hassini, Elkafi, Chirag Surti, and Cory Searcy 2012 A literature review and a case study of 

sustainable supply chains with a focus on metrics. International Journal of Production 

Economics 140(1): 69-82. 

[16] Elkington, John 1997 Cannibals with forks: The triple bottom line of twentieth century business. 

Capstone: Oxford. 

[17] Zhu, Qinghua, Joseph Sarkis, and Yong Geng 2005 Green supply chain management in China: 

pressures, practices and performance. International Journal of Operations & Production 

Management 25(5): 449-468. 

[18] Baines, Tim, et al. 2009 Towards an operations strategy for product-centric servitization. 

International Journal of Operations &amp; Production Management 29(5): 494-519. 

[19] Gebauer, Heiko, Marco Paiola, and Nicola Saccani 2012 Characterizing service networks for 

moving from products to solutions. Industrial Marketing Management. 

[20] Zhu, Qinghua, Joseph Sarkis, and Kee-Hung Lai 2008 Confirmation of a measurement model for 

green supply chain management practices implementation. International Journal of 

Production Economics 111(2): 261-273. 

[21] Newman, Alexander, et al. 2016 The impact of socially responsible human resource management 

on employees' organizational citizenship behaviour: the mediating role of organizational 

identification. The International Journal of Human Resource Management 27(4): 440-455. 



ISIEM 12

IOP Conf. Series: Materials Science and Engineering 847 (2020) 012056

IOP Publishing

doi:10.1088/1757-899X/847/1/012056

7

 
 
 
 
 
 

[22] Hong, Jiangtao, Yibin Zhang, and Minqiu Ding 2018 Sustainable supply chain management 

practices, supply chain dynamic capabilities, and enterprise performance. Journal of Cleaner 

Production 172: 3508-3519. 

[23] Wang and Jun Dai 2018 Sustainable supply chain management practices and performance. 

Industrial Management & Data Systems 118(1): 2-21. 

[24] Gebauer, Heiko, Anders Gustafsson, and Lars Witell 2011 Competitive advantage through service 

differentiation by manufacturing companies. Journal of Business Research 64(12): 1270-1280. 

[25] Story, Vicky M, et al. 2017 Capabilities for advanced services: A multi-actor perspective. Industrial 

Marketing Management 60: 54-68. 

[26] Bustinza, et al. 2015 Servitization and competitive advantage: the importance of organizational 

structure and value chain position. Research-Technology Management 58(5): 53-60. 

[27] Raddats, Chris, et al. 2017 Interactively developed capabilities: evidence from dyadic servitization 

relationships. International Journal of Operations & Production Management 37(3): 382-400. 

[28] Boon-itt, Sakun, Chee Yew Wong, and Christina WY Wong 2017 Service supply chain 

management process capabilities: Measurement development. International Journal of 

Production Economics 193: 1-11. 

[29] Williams 2007 Product service systems in the automobile industry: contribution to system 

innovation? Journal of Cleaner Production 15(11): 1093-1103. 

[30] Resta, Barbara, et al. 2017 Enhancing the Design and Management of the Product-Service System 

Supply Chain: An Application to the Automotive Sector. Service Science 9(4): 302-314. 

[31] Paiola, Marco, et al. 2013 Moving from products to solutions: Strategic approaches for developing 

capabilities. European Management Journal 31(4): 390-409. 

[32] Halme, Minna, et al. 2006 Sustainability evaluation of European household services. Journal of 

Cleaner Production 14(17): 1529-1540. 

[33] Beske, Philip, Anna Land, and Stefan Seuring 2014 Sustainable supply chain management practices 

and dynamic capabilities in the food industry: A critical analysis of the literature. International 

Journal of Production Economics 152: 131-143. 

[34] Pagell, Mark and Zhaohui Wu 2009 Building a More Complete Theory of Sustainable Supply Chain 

Management Using Case Studies of 10 exemplars. Journal of Supply Chain Management 

45(2): 37-56. 

[35] Ceschin, Fabrizio and Carlo Vezzoli 2010 The role of public policy in stimulating radical 

environmental impact reduction in the automotive sector: the need to focus on product-service 

system innovation. 

[36] Vezzoli, Carlo, Fabrizio Ceschin, and Jan Carel Diehl 2015 Sustainable Product-Service System 

Design applied to Distributed Renewable Energy fostering the goal of sustainable energy for 

all. Journal of Cleaner Production 97: 134-136. 

[37] Raut, Rakesh D, Balkrishna Narkhede, and Bhaskar B Gardas 2017 To identify the critical success 

factors of sustainable supply chain management practices in the context of oil and gas 

industries: ISM approach. Renewable and Sustainable Energy Reviews 68: 33-47. 

[38] Kumar, Nachiappan Subramanian, and Ramkumar Arputham 2018 Missing link between 

sustainability collaborative strategy and supply chain performance: Role of dynamic 

capability. International Journal of Production Economics 203: 96-109. 

[39] Coenen, Jannie, Rob E. C. M. van Der Heijden, and Allard C. R. van Riel 2018 Understanding 

approaches to complexity and uncertainty in closed-loop supply chain management: Past 

findings and future directions. Journal of Cleaner Production 201: 1-13. 

[40] Williams, Andrew 2007 Product service systems in the automobile industry: contribution to system 

innovation? Journal of Cleaner Production 15(11): 1093-1103. 

[41] Gruchmann, Tim and Stefan Seuring 2018 Explaining logistics social responsibility from a dynamic 

capabilities perspective. The International Journal of Logistics Management: 08-2017-0200. 

[42] Sandberg, Erik and Mats Abrahamsson 2011 Logistics capabilities for sustainable competitive 

advantage. International Journal of Logistics Research and Applications 14(1): 61-75. 



ISIEM 12

IOP Conf. Series: Materials Science and Engineering 847 (2020) 012056

IOP Publishing

doi:10.1088/1757-899X/847/1/012056

8

 
 
 
 
 
 

[43] Beske, Philip, Anna Land, and Stefan Seuring 2012 Sustainable supply chain management practices 

and dynamic capabilities in the food industry: A critical analysis of the literature. International 

Journal of Production Economics 152: 131-143. 

[44] Beske, Philip and Stefan Seuring 2014 Putting sustainability into supply chain management. Supply 

Chain Management: an international journal 19(3): 322-331. 

[45] Parmigiani, Anne, Robert D Klassen, and Michael V Russo 2011 Efficiency meets accountability: 

Performance implications of supply chain configuration, control, and capabilities. Journal of 

operations management 29(3): 212-223. 

[46] Mandal, Santanu, et al. 2016 Achieving supply chain resilience: the contribution of logistics and 

supply chain capabilities. International Journal of Disaster Resilience in the Built Environment 

7 (5): 544-562. 

[47] Defee, Clifford and Brian S. Fugate 2010 Changing perspective of capabilities in the dynamic 

supply chain era. The International Journal of Logistics Management 21(2): 180-206. 

[48] Eisenhardt and D. Galunic 2000 Coevolving: At last, a way to make synergies work. Harvard 

Business Review 78(1): 91-101. 

[49] Eisenhardt and Jeffrey A Martin 2000 Dynamic capabilities: what are they? Strategic management 

journal 21(10‐11): 1105-1121. 

[50] Bustinza, et al. 2017 Product–service innovation and performance: the role of collaborative 

partnerships and R&D intensity. R&D Management. 

[51] Ayala, et al. 2017 Knowledge sharing dynamics in service suppliers' involvement for servitization 

of manufacturing companies. International Journal of Production Economics 193: 538-553. 

[52] Eloranta, Ville and Taija Turunen 2015 Seeking competitive advantage with service infusion: a 

systematic literature review. Journal of Service Management 26(3): 394-425. 

[53] Seuring, Stefan and Martin Müller 2008 From a literature review to a conceptual framework for 

sustainable supply chain management. Journal of Cleaner Production 16(15): 1699-1710. 

[54] Manzini and Vezzoli 2003 A strategic design approach to develop sustainable product service 

systems: examples taken from the ‘environmentally friendly innovation’ Italian prize. Journal 

of Cleaner Production 11(8): 851-857. 

[55] Kindström, Daniel and Christian Kowalkowski 2009 Development of industrial service offerings: 

a process framework. Journal of service Management 20(2): 156-172. 

[56] Fischer, Thomas, et al. 2010 Exploitation or exploration in service business development? Journal 

of Service Management 21(5): 591-624. 

[57] Zanoni, Simone and Lucio Zavanella 2012 Chilled or frozen? Decision strategies for sustainable 

food supply chains. International Journal of Production Economics 140(2): 731-736. 

[58] Agi, Maher AN and Rohit Nishant 2017 Understanding influential factors on implementing green 

supply chain management practices: An interpretive structural modelling analysis. Journal of 

environmental management 188: 351-363. 

[59] Böhm, Eva, Andreas Eggert, and Christoph Thiesbrummel 2017 Service transition: A viable option 

for manufacturing companies with deteriorating financial performance? Industrial Marketing 

Management 60: 101-111. 

[60] Reim, Wiebke, Vinit Parida, and Daniel Örtqvist 2015 Product–Service Systems (PSS) business 

models and tactics – a systematic literature review. Journal of Cleaner Production 97: 61-75. 

[61] Ngai, Eric WT, Dorothy CK Chau, and TLA Chan 2011 Information technology, operational, and 

management competencies for supply chain agility: Findings from case studies. The Journal of 

Strategic Information Systems 20(3): 232-249. 

 

 


