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Introduction 
 
This report is a part of the deliverables from the Mistra REES1 programme (www.mistrarees.se) 

work package (WP) 2.2 of Project 2 (the project concerning design). The objective of the report is 

to present the details of a literature search carried out in 2018. It describes the search process, 

results and findings of a review of the state of the art of Product Service/System (PSS) design 

methods. The outcome and the subsequent analysis of the literature review will be a set of 
recommendations for PSS conceptual design, based on a synthesis of the existing PSS design 

methods in the state of the art.  

PSS is defined “a mix of tangible products and intangible services, designed and combined so that 

they jointly are capable of fulfilling final customer needs” (Tukker and Tischner, 2006). The role 

of design is critical in the development of PSS (Morelli, 2006). To realize effective and efficient 

design of REES, services such as maintenance need to be considered in an integrated manner with 

products on question. Therefore, PSS is an essential concept for REES design. Industries seeking 

to develop PSS have been increasingly demanding for design methods and tools to aid their efforts 

(Vasantha et al., 2012). In recognition, several such methods and tools have been proposed in 

academia (ibid). However, these address different issues involved in PSS designing, and there is 

no systematic procedure that presents the various key issues that is required to be addressed 

during the design stage. The objective of this report is to review a select few scientific articles that 

provide comprehensive support for the design of PSS, identify key issues and subsequently 

synthesize the findings in the form of an aggregated procedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 An acronym for “Resource-Efficient and Effective Solutions”. 

http://www.mistrarees.se/
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Literature review process  
 

An extensive literature search was undertaken in the Web of Science database. The following sets 

of keywords were utilized in different combinations to carry out the search. Set 1: PSS, product 

service systems*, integrated product service systems*, integrated product service offering*, 

integration of product* and service*, functional product*; Set 2: design, development; Set 3: 

methods*, tools*, support*, framework*, procedure*. 

An initial search result of 1,804 hits was obtained, and the search was subsequently refined to 

1,161 hits by selecting articles as the document type. The following refining criteria were applied 

to check for relevance of the articles: 1) The articles should include a detailed description of a 

comprehensive PSS design method; 2) The design method should have been validated in empirical 

settings/illustrations; and 3) The article should be well accepted within academia, with a 

minimum of 50 citations in the Web of Science database. Relevant research areas were selected 

to further refine the results to 240 articles. Titles and abstracts of these articles were scanned for 

relevance to further narrow down the list to 20 articles. These 20 articles were read through, and 

articles discussing issues such as PSS implementation, decision support tools, knowledge support 

framework, etc. were not considered as the objective was to identify comprehensive design 

methods for PSS development in the state of the art. A final list of 5 articles with more than 50 

citations in the Web of Science database was selected for further analysis (Alonso-Rasgado et al., 

2004; Aurich et al., 2006; Geum and Park, 2011; Maussang et al., 2009; Maxwell et al., 2006). 
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Results 
  

The selected list of literature was analysed and certain common key features were extracted. 

Following key issues need to be addressed systematically during PSS design. During the initial 

stages of design of a PSS offering, identification of requirements expected from the design offering 

is crucial (Shimomura et al., 2018). Decisions taken during PSS designing should be based on the 

value to be generated from the or functionality of the offering, along its lifecycle (Isaksson et al., 

2009) that can fulfill the requirements. Furthermore designers need to consider the various actors 

or stakeholders involved in the co-creation of value of the PSS (Morelli, 2006). To create the 

required value to the involved stakeholders, relevant product and service elements need to be 

designed and integrated (Baines et al., 2007) as solutions from a lifecycle perspective (Lindahl et 

al., 2014). These solutions have to be assesed systematically before deliverying to the customers 

(Kimita et al., 2017). The key features and their recurrence across the selected literature are 

reported in Table 1. 

Table 1: Result of PSS design literature analysis 

 Alonso-

Rasgado et al. 

(2004) 

Aurich et 

al. (2006) 

Geum and 

Park 

(2011) 

Maussang 

et al. 

(2009) 

Maxwell et 

al. (2006) 

Requirement 

identification 

                                          

Functionality or value 

to be provided 

                                         

Lifecycle 

perspective(ISO, 2006) 

                                          

Stakeholder 

identification 

                                         

Integration of elements                                           

Assessment of 

solutions 

                                     

Note: Indicates that the corresponding key feature is addressed by the respective article. 
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Synthesis 
 

After analysing the selected list of articles, the following recommendations were summarized as an 

outcome of the synthesis of the various PSS design methods proposed by the articles. The recurring 

key features in the methods were identified during the synthesis (see Table 1). The following 

recommendations to support PSS design, in the form of a generic aggregated procedure that 

comprehensively addresses the key features, are suggested. They are recommended to be applied in 

the given order, with iterations wherever required. 

1. Identification of a functional unit for the offering being designed.  

Functional unit is originally defined as a measure of the performance of the functional outputs of 

the product system (ISO, 2006), and it is extended to PSS in this paper. It represents what precisely 

is being designed, providing a reference to which the inputs and outputs can be related. 

2. Identification of all potential stakeholders along the value chain with respect to the functional 
unit from a systems perspective. 

3. Identification of requirements regarding the offering from the various stakeholders. 
4. Identify value provided (existing and potential) to the stakeholders.  

Value in this context is considered as the trade-off between various perceived benefits and 

sacrifices (Ulaga and Chacour, 2001). 

5. Identify relevant criteria for evaluation of solutions based on the requirements and value. 
6. Identify and integrate product, service or other elements that can collectively, as a solution, 

fulfil the requirements and create value, i.e. function (availability of jet engines), product (jet 
engines) service (maintenance activities), etc. 

7. Examine the balance between these elements from a systems perspective. 
8. Select feasible combinations of these elements to synthesize solutions. 
9. Evaluate the solutions against the criteria (see step 5). 
10. Select the best solution. 
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Conclusions and future work 
 
The literature review and analysis arrived at the ten-step procedure as described. This enables to 

extend research for further development. For instance, researchers could build upon this to find and 

make synergy between PSS design and new emerging technologies in a concrete manner.  
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