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Product service systems (PSS) offer a variety of benefits for the environment by stimulating closing resource loops. An aspect that influences 
closing the resource loops for PSS is the judgement of value (JoV). However, this aspect still remains underexplored. Therefore, this study aims to 
investigate how, through the social practice approach, designers can be aided in designing for PSS to enhance JoV. In turn, a toolkit that provides 
guidance for designing with JoV, JudgeKit, has been employed in a co-creation with design students for designing for shared scooter systems. The 
research provides insights into the practical application of JudgeKit within the PSS design process. The co-creation sessions with JudgeKit offer 
valuable insights on the toolkit's effectiveness and its potential to guide designers through the PSS design process with a focus on JoV. 
Consequently, a set of design principles are proposed through the lens of social practice theory (SPT). 
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1 INTRODUCTION 

Product Service Systems (PSS) represent an innovative framework that integrates both products and services to fulfill customer 
needs while at the same time minimizing resource consumption and environmental footprint (Mont, Bleischwitz & Stutz, 2017).  
The ongoing production, consumption, and disposal of products present significant sustainability challenges, resulting in 
unfavorable environmental impacts due to increased waste generation (Van Der Laan & Aurisicchio, 2020). In response, the 
emergence of Product Service Systems (PSS) offers a more sustainable approach to product consumption and production (Tukker, 
2004). 

A notable example of a PSS is the Bike Kitchen (TBK), a project that aims to address production challenges within the domain 
of cycling and promote a circular economy (Bike Kitchen – Urban Cycling Institute, n.d.). TBK serves as a shared workspace 

where people can repair their bikes, gain knowledge, and foster a sense of community (Bike Kitchen – Urban Cycling Institute, 
n.d.). 

However, this research will focus on public Product Service Systems, like shared mobility services. In particular, scooter sharing 
services, since this PSS is not part of a community and therefore faces different types of challenges than a PSS that can be more 
easily monitored. The resulting findings and strategies derived from this study will be generalized to a broader spectrum within 
PSSs, extending beyond the scooter sharing systems.  

This research grasps the opportunity presented by the relatively unexplored elements of PSS, such as judgement of value (JoV) 
(Van Der Laan & Aurisicchio, 2020). PSS offers a sustainable approach to consumption and production by integrating products 
and services, with successful examples like TBK in cycling. This study shifts the focus to scooter sharing services and aims to 
provide innovative solutions for designers. By examining the judgement of value (JoV) and its role in closing resource loops, the 
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research aims to help create plans that make things more eco-friendly and deal with issues like resources becoming outdated and 
the buildup of waste. These findings might be useful for a wider range of PSS projects.   

The research question connected to this specific problem and opportunity is: “How can a toolkit aid designers in designing for 
judgement of value (JoV) within product-service systems, when using a social practice approach?” In this study, a research artefact 
is devised, herein referred to as a ‘toolkit’, which is intended for designers to design for PSSs, focused on the context of shared 
scooter systems. This toolkit facilitates the social practice theory (SPT) (Shove and Warde, 2002), the judgement of value (JoV) 
(Laan and Aurissicchio, 2020) and the personal experiences of the researchers, all MSc Industrial Design students at TU/e (almost 
all with a BSc in Industrial Design). To provide guidance in addressing the main research question, several sub questions have been 
identified, namely: 

1. At what stage of the design process should this toolkit be utilized?  
2. Does this toolkit effectively aid designers in designing for judgement of value? 
3. How should such a toolkit be formed and structured?  
This research makes several contributions to the field of PSS design. Firstly, it addresses an existing research gap by directing 

its focus towards JoV, an area that is thus far underexplored, but does offer a promising role for closing the resource loop (Van Der 
Laan & Aurisicchio, 2020). Valuable insights extracted from the research enable the enrichment of the design process, particularly 
focusing on judgement of value (JoV). In addition, a toolkit specifically designed for designing PSSs with a judgement of value 
(JoV) perspective is introduced. This research provides concrete guidance for the adaptation and application of van Amstel’s toolkit 
(in preparation) to the judgement of value (JoV) context, facilitating the practical design of PSS, other than the already existing 
methodologies. By examining PSS through the lens of the SPT, the researchers propose an alternative strategy that focuses on 
capturing the broader context and nature of practices, rather than the traditional user-centered design (UCD) perspectives. It offers 
a channel for developing a deeper understanding of JoV and its application in designing sustainable closed loop activities. 
Moreover, the inception and validation of this first version of a physical toolkit establishes a baseline upon which future researchers 
can build and enhance. To assist this process, we present a set of clear design principles and physical aspects that should be 
addressed in the design of toolkits in the future that share a similar goal or approach. 

2 THEORETICAL BACKGROUND 

2.1 Product Service System (PSS) 

The non-stop production, consumption, and disposal of materials and products contribute to an abundance of waste (Van Der Laan 
& Aurisicchio, 2020). As a countermovement, designers are actively engaged in the development of sustainable solutions, such as 
PSS, aimed at creating a circular economy (Kjær et al., 2018) and closing the loops associated with production and resource 
utilization (Van Der Laan & Aurisicchio, 2020). 
PSS represents an approach where products are accessible without the burden of personal ownership (Van Amstel et al., 2022). 
The shift from owning products to a PSS is the strategy used for the shift to a more sustainable world (Demyttenaere et al., 2016). 
Examples of PSS include GO scooters, The Student Hotel (Van Amstel et al., 2022), and The Bike Kitchen (Bike Kitchen – Urban 
Cycling Institute, n.d.). 

The level of sustainability in PSS is influenced by factors like the shift in ownership, with users no longer being the legal owners 
of the products they use (Demyttenaere et al., 2016). While this shift has the potential to enhance PSS sustainability, it can also 
lead to reduced consumer responsibility, potentially resulting in misuse (Van Amstel et al., 2022) and careless behavior 
(Demyttenaere et al., 2016). Consequently, designers are actively exploring solutions to address these challenges within PSS (Van 
Amstel et al., 2022; Demyttenaere et al., 2016). 

2.2 Judgement of Value (JoV) 

PSS can be conceptualized within a structured framework, as described by Van Der Laan and Aurissicchio (2020). Herein, 
judgment of value, refered to as JoV, is mainly concerned with stakeholder dynamics as an intangible characteristic of a PSS and 
concerns the way people assess value to certain recources, based on experience, cultural and contextual dimensions (Van Der Laan 
& Aurisicchio, 2020). According to Lüdeke-Freund et al, closed-loop activities can only be realized if stakeholders recognize value 
in obselete recources. While some sustainable design strategies already delved into adressing resource values at specific moments 
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of a product’s lifecycle (Bocken et al., 2016; Ellen MacArthur Foundation, 2013a; Mestre and Cooper, 2017), the way stakeholders 
assess value is dependent on many factors and is likely to develop during its lifespan. For designers, it becomes vital to study these 
factors and their application, in an effort to influence the way consumers connect value to their products. 

JoV should not be confused with Value Centred Design (VCD) or Value Sensitive Design (VSD). Whereas JoV evaluates 
resource value based on factors like brand image and personal preferences related to experience and culture (Van Der Laan & 
Aurisicchio, 2020). VCD integrates ethics into design using practical techniques to assess technology’s impact (Knight, 2008). 
VSD is an approach that integrates ethical considerations and human values into the design process of technology, aiming to create 
products and systems that align with the users’ moral principles and societal concerns (Friedman et al., 2001). 

2.3 Social Practice Theory (SPT) 

Social practice theory, referred to as SPT, diverts its attention from the individual and its values and attitudes, and towards the 
‘doing’ or ‘behaviors’ of various activities that make up a social practice (Shove and Warde, 2002; Welch, 2016). This theory aims 
to find relationships between everyday actions and the contexts and social situations in which they happen (Smolka, 2001). What 
makes this theory interesting (in relation to the aforementioned JoV) to designers, is its ability to grasp how a social practice and 
its elements exist, prevail and change (Hyysala, 2013). According to Frost et al. (2020), SPT consists of 3 main elements: 1) 
materials, the technologies and materials objects are made of; 2) competences, relating to the techniques and skills; and 3) values 
(referred to as meanings in this particular research), focusing on the social norms (Frost et al., 2020). Many behavior-change 
approaches focus on a set of interventions that are “coordinated sets of activities designed to change specified behavior patterns” 
(Michie et al., 2011). What differentiates SPT, is that values are seen as an integral part of an activity, rather than present in one’s 
mind. (Hargreaves, 2011) 

3 RELATED WORK 

3.1 Value perceived in PSS 

In the evolving landscape of service providers transitioning towards Product-Service Systems (PSSs), a fundamental shift has 
occurred. Unlike the traditional model of focused value exchange at the point of sale, PSSs have various value opportunities spread 
throughout their lifecycle. This is particularly notable in result-oriented and some availability/use-oriented PSSs, where the provider 
retains ownership (Meier et al., 2010). These opportunities include valuable information, data, strong customer relationships, and 
enhanced operational efficiency. The provider's capacity to capture value extends well beyond the initial product lifetime, including 
possibilities like remanufacturing. 

Value models, as argued by Panarotto (2015), help clarify the trade-offs between benefits and sacrifices when choosing the 
most valuable alternative. Benefits relate to the fulfillment of needs, while sacrifices include factors like price, time, and effort. 
Additionally, Almquist, Senior, and Bloch (2016) have identified thirty distinct elements of value that can be linked to market value 
propositions, categorized into functional, emotional, change of life, and social impact aspects. In this complex landscape, the 
concept of value must consider the potential for trade-offs that can either benefit or harm different stakeholders, intentionally or 
unintentionally.  

Here the limitation can be found in the value being approached only from a stakeholder perspective. Opportunities can be found 
in shifting to a holistic perspective that aligns more closely with reality. 

3.2 Circular economy and Closed-loop systems 

The rise of the circular economy has paved the way for innovative business models that combine economic and environmental 
goals (Geissdoerfer et al., 2017). Within this context, researchers have focused on the development of Product-Service System 
(PSS) models aimed at stimulating sustainable consumer behavior from a circular economy standpoint (Bocken et al., 2018). To 
address material waste reduction, strategies such as reuse, repair, and remanufacturing have been implemented as key measures 
within the circular economy framework (Mashhadi et al., 2019). PSSs have the capability to significantly diminish environmental 
footprints and enhance overall societal resource efficiency, particularly when implementing practices such as reusing and recycling. 
Their contribution is essential in advancing this initiative. (Mashhadi et al., 2019).  
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Closing the resource loop can be approached by designers in various ways, one strategy is through psychological ownership. 
Research done by Van Amstel et al. (2022) have approached this strategy by creating a design toolkit for PSS which involves end 
users in closing the loop activities. The toolkit was evaluated in a bicycle service context. The findings suggest that the application 
of psychological ownership affordances by designers can lead to a greater involvement of end users in closing the resource loop 
activities within a PSS. As the evaluation has been focused on a very specific context, it would be interesting to explore this in a 
wider context and verify the generalizability of the findings. 

3.3 Designing PSSs 

A recent toolkit developed by Dewit et al. (2021), offers a comprehensive solution for PSS design. This toolkit integrates a wide 
array of tools and methodologies to create a systematic approach to the PSS design process. Notably, the PSS design toolkit has 
received recognition in the form of the GPRC-quality label, signifying its alignment with international academic standards and a 
favorable peer review evaluation.  

A significant outcome of this toolkit is the identification of "preconditions" essential for the PSS design process. These 
preconditions are categorized across the three key phases: understanding, exploration, and definition (Appendix A.1, figure 2). 
They serve as critical guidelines to ensure a structured and successful PSS design process (Valencia et al, 2015). Organizations 
would gain substantial benefits from following these preconditions as they play an important role in shaping the organization's 
approach to product-service integration (Nijssen et al, 2006). 

For practitioners engaged in PSS projects, these preconditions offer a valuable reference point for assessing whether the 
necessary preconditions are met during the design process. Having a toolkit to design for PPS will also bring protentional challenges 
and barriers for the organizations when using it. The study has not examined this particular aspect. 

3.4 Designing for stakeholders 

When stakeholders perceive the value of resources differently than expected, it can lead to deviations from the intended resource 
flow. For instance, in a research investigation into consumer behaviour regarding outdated products, participants were observed 
holding onto multiple "extra" mobile phones beyond what one might consider necessary (Wilson et al., 2017). These individuals 
retained these devices due to uncertainty about their future utility. This uncertainty regarding value can consequently disrupt the 
flow of resources. 

Numerous elements within the framework of circular design process are widely explored in PSS research (Van Der Laan & 
Aurisicchio, 2020). Many of these commonly studied PSS elements are situated at the stakeholder level. Given the typical customer 
focused orientation of PSSs (e.g., Vezzoli et al., 2014) it underscores the undeniable significance of stakeholders, their demands, 
and the dynamics inherent in their interactions. 

When designing for closed loop activities with PSSs one could focus on intangible characters at stakeholder level. Such an 
intangible character would be JoV. It is found that underexplored PSS elements such as JoV have a significant role in closing 
resource loops (Van Der Laan & Aurisicchio, 2020). For this, the behaviour of the stakeholders needs to be evaluated. 
Understanding what is expected from them in PSS and if they meet this behaviour is very important to achieve closed-loop resource 
flows. 

4 DESIGN 

The process of this research is visualized in Appendix 2, figure 3. The existing toolkit created by Van Amstel was used as a basis 
to create a physical design based on SPT. Observations were first made in the field, the results were analyzed and used to create 
helping cards for the toolkit. The researchers compiled 10 value cards to guide participants in designing for value judgment.  

4.1 Toolkit 

The toolkit named JudgeKit is designed as means of inquiry to collect data during the co-creation where participants designed for 
a shared scooter systems for JoV on three context levels: the physical environment, the product (scooter) and the digital environment 
in a way to increase JoV. To establish a foundation for JudgeKit, an existing toolkit created by Van Amstel was examined. This 
toolkit is based on the SPT and is intended to assist designers in designing a PSS for closed resource loop activities. The toolkit is 
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divided into six steps, with the first steps outlining the context based on social practices, followed by opportunities for designing 
and finally redesigning a PSS. JudgeKit is a physical implementation, focused on the topic of shared scooters systems, created to 
assist designers in the final steps of converting the context and problems into design opportunities during a co-creation session. 
The first 3 steps of the existing toolkit by Van Amstel (in preparation) in which the context is outlined were carried out by the 
researchers themselves through interviews and observations (see Methods section) because it uses data to provide information for 
the JudgeKit help cards. 

The goal of the toolkit in this research is to guide participants during a co-creation for three different contexts during co-creation 
(three design sprints) is intended to address not only the interaction with the scooter but for example also the influence the city and 
its people have on a PSS. In short, JudgeKit which consists of 10 value cards and help cards, is designed for a co-creation session 
within the context of a shared scooter system.  

4.1.1    Value cards 

The value cards contain 10 different topics that should guide the participants during the design sprint to solve the problem addressed 
on the problem checklist. These topics were chosen by the researchers based on their experience in the field of design. This choice 
was made because there is no existing framework for designing JoV. The inspiration is drawn from various value elements in a 
PSS, including functional, emotional, life-changing, and social impact aspects (Da Costa Fernandes et al., 2019). It also incorporates 
existing values from frameworks for psychological ownership (Baxter et al., 2015), combining them with the aspects of JoV based 
on experiences, cultural factors, and contextual dimensions. 

Furthermore, the same aesthetic style was chosen for the toolkit and co-creation session. The cards are designed to highlight the 
content, with colors and icons used to differentiate between various topics on the value cards to collect data on how designers 
design for JoV. 

4.1.2    Help cards 

The toolkit also contains helping cards, that could be requested by the participants as additional aid for designing. This context 
information was extracted from the initial observations and interviews conducted during the field research on shared scooters. They 
could choose between a user story, guiding question or picture, but could not see what was on the cards beforehand. For example, 
damage assessment can be communicated through visualization, and insights from the interviews were used to draw up a user story.  

5 METHODS 

The aim of the study is to implement the designed toolkit to gain qualitative insights on what design principles should be considered 
when supporting designers to design PSSs in a way that improves the JoV. This study has been performed through the field approach 
as this approach allows for contextualization to gain a more in-depth understanding of people, their needs, and the environment in 
which a design will be used (Design Research Through Practice, n.d.). This approach has been implemented to capture the social 
practices of the current shared scooter systems and to gain in-depth insights of the use of the toolkit when applied in context with 
designers.   

5.1 Capturing the PSS through the Social Practice Theory 

The social practice approach emphasizes that understanding society requires examining how materials, values and competencies 
interact to produce and maintain particular social behaviors (Frost et al., 2020). To capture these three components of shared scooter 
systems, a contextual observation study and interviews have been conducted. The study took place in Eindhoven at various shared 
scooter hubs in the city center. Here both the services and the users of the services have been observed (Appendix 3, figure 4) and 
open interviews with some of the users have been conducted. Eventually, 28 observations have been performed and 21 interviews 
were conducted. The aim of this study was to gain insights on how participants make use of the service and what problems they 
encounter, what kind of behavior they notice from other users and what the reason for misuse might be. The observations and 
interviews have been manually transcribed during the study. Through deductive thematic analysis the observations and participant 
answers have been divided in ‘materials’, ‘values’ and ‘competencies’ (Appendix A.4, figure 5). For this, digital platform Miro has 
been used. These results have in turn been listed as a range of problems with the scooter sharing system in which the three 
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components of social practices are all addressed. These would in turn be used during the co-creation (see appendix A.5, figure 7 
for the process visual) to give participants insights on what problems with the PSS they can design for. Furthermore, as described 
in the previous section, the insights of this part of the study were also used for the development of the help cards in the toolkit.  

5.2 The co-creation 

5.2.1    Participants 

The participants gathered for the co-creation (figure 1) are Industrial Design students from the Eindhoven Technological University. 
The participants were recruited through convenience sampling with expertise selection, contacted from researchers’ network. For 
this study six participants have been recruited, five of which were in their final stages of their bachelor’s study and one participant 
was at the beginning of their studies. 

5.2.2    Study setting and materials 

It was aimed to do a field study of the designers in the context of performing brainstorming sessions. Therefore, the co-creation 
took place in a spacious meeting room at the TU/e campus, chosen for its familiarity to the participants. The participants were 
provided with the toolkit and a worksheet (Appendix A.6). Via this worksheet they were presented with the overview of problems 
with the shared scooter system and a list of the value cards and helping cards from the toolkit. Furthermore, the participants were 
provided with various creative materials (e.g., cardboard, clay, and colored paper) for brainstorming and concept presentation.  
However, in order to stimulate the participants to brainstorm in ways they usually do and to prevent limiting them through the 
provided materials, they were informed beforehand that they had the freedom to bring their own brainstorming materials.  

 

 
Figure 1: Co-creation impression 

5.2.3    The procedure 

The co-creation started off with an introduction round, where the concepts of PSS and JoV were explained, after which the 
design challenge was presented. The participants were then divided into pairs, as this would allow for a more collaborative way of 
brainstorming in the way they are used to. Each pair had been assigned to a researcher.  

In order to stimulate designing for a complete PSS, the co-creation existed of three rounds where the pairs were asked to design 
for the shared scooter system on three contextual levels: the physical environment (e.g., the parking hubs or city), the product (the 
scooter), the digital environment (the app). While designing, the participants had to carefully consider which of the given problems 
they wanted to solve and how they wanted to increase the JoV of the service. Before starting to brainstorm, the participants were 
given the time to carefully read the value cards, which they could utilize during the design sprints. They could not see the help 
cards beforehand, however, but had to request a user story, picture, or guiding question from their assigned researcher. 

 During the design sprints, the participants were observed by their assigned researcher, where the aim was to figure out how the 
participants reacted and implemented the tool and expressed delight or difficulty.  Each design sprint lasted 15 minutes, after which 
they pitched their concept to their assigned researcher in 1 minute. This was followed by a short semi-structured interview (14 
minutes), where it was aimed to gain insights on what problems they wanted to address, how they utilized the value cards and what 
role the helping cards played. On their work sheet they could tick the boxes of the problems they aimed to address, the value cards 
they used and the helping card(s) they requested. At the end of the co-creation a more in-depth semi-structured interview was held 
to gain insights on their overall experience and use of the toolkit when designing for PSS (see Appendix A.7 for the complete 
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procedure and interview questions). During the pitches and interviews, audio recordings (which were later transcribed) and manual 
notes were made by the researchers. 

5.2.4    Analysis 

The first part of the analysis aims at exploring JudgeKit’s overall impressions, applications, and limitations. Additionally, the 
goal was to evaluate the tool’s effectiveness in designing for JoV within PSS and the fundamental elements of the toolkit that 
support this effectiveness.  

Qualitative data was collected through various methods, including notetaking during observations, post-design evaluations and 
a final interview. See table 1 for an overview of the different types of data collected. 

Table 1: Overview of the types of data collected 

What data is collected? Why? 

1.Noted of observations during each design phase of the co-creation session. It gives a rather objective view of the use of the toolkit and 
its functionalities for each context. 

2.Notes of answers given to questions in the post-design evaluation after 

each design phase of the co-creation session. 

Get a participant’s view on the influence of the various 
cards and selected problems in a specific context. 

3.Notes of the answers given tot he questions in the final interview after the 

co-creation session. 

Get a participant’s view on the overall application and use 
of the toolkit 

4.A form filled in by participants in which they tick which problems were 

addressed and which value and help cards were used. 

As problems are linked to SPT elements, it allows us to link 
the design processes per design phase to the SPT as well. 

 
To supplement this, the frequency of problems and specific card selections in various contexts was documented in 

Appendix A.8, table 4. See Appendix A.8, figure 13 for a detailed overview of the data analysis process. 
Initially, an inductive thematic analysis was performed on the observations, post-design evaluations and the final interview. 

This allowed for gaining a general overview of insights related to the overall impression and application of the toolkit. 
Simultaneously, a critical-incident analysis (Flanagan, 1954, p. 355) was performed on the same dataset, with a focus on extracting 
data that could help to assess the overall effectiveness of the toolkit in promoting JoV. 

Throughout each design round, participants chose one or multiple problems within the current PSS to focus on during their 
process. These problems were associated with predefined elements from SPT: values, materials, and competences. Consequently, 
all notes taken during each design round were associated with one or more SPT elements, based on the selected problem and its 
associated SPT element(s). This created inherent links between the SPT themes for each design round. See Appendix A.4, figure 6 
for the clusters divided among the SPT elements. 

Given the aim of identifying design principles from the data, an inductive thematic analysis was conducted for each SPT cluster. 
This resulted in a list of eight design principles emerging from this data, with corresponding notes connected to each cluster (table 
2) and Appendix A.4, figure 6 for an overview of the thematic analysis. The insights from each design principle were interpreted 
and concluded, which will be further elaborated upon in the following chapter. 

6 FINDINGS 

The findings of this research are divided into three sections: 6.1) General insights from interviews and observations, 6.2) 
Effectiveness in designing for JoV and 6.3) Design elements as seen through the SPT. 

6.1 General insights from the interviews and observations  

An overview of the main findings from the observations, post-design evaluations and final interview can be found in table 2.  During 
the session, it was evident that participants enjoyed working with the toolkit, but some issues could limit the overall usefulness or 
effectiveness of the toolkit, for which several suggestions were provided by the participants. The toolkit was deemed most useful 
in transferring knowledge about the context and fostering idea generation and scoping. Therefore, its application is mainly found 
at facilitating the ideation phase within a design process, where important aspects of the context analysis are being explored.  This 
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is in line with the preconditions for PSS design found by Dewit et al. (2021), as this toolkit supports users in understanding the 
context, exploring this context through the value and help cards and eventually defining the outcome in terms of a design and pitch. 

Table 2: Overview of main findings 

Role of the toolkit Design phase • The toolkit is assumed to be most useful in the beginning of the design phase or 
a new iteration to spark ideas and kick-start a project. 

Provocation of the 
toolkit 

• The value cards were found especially useful in guiding the participants in 
scoping their process and making design decisions, especially when they felt 
stuck. (Design principle: Guidance) 

• The toolkit was found useful in either guiding, challenging, or confirming 
design decisions and views. 

Transmission of 
knowledge 

• The help cards, with visuals in particular, were effective in providing context 
for problems that they did not anticipate at first. 

• The value cards supported designers in finding a scope for their research, 
focusing on values, which sped up their process. 

Issues with the 
toolkit 

• Some cards were too context-dependent, which limited their usefulness when being applied to 
environmental or external factors. (Design principle: applicability) 

• Value cards were sometimes considered too broad, leaving the designers uncertain about the usefulness 
in different design scenarios. 

• A higher level of familiarity of the designers with the selected PSS context, seems be closely related to 
a higher effectivity of the toolkit, regarding the application of value cards. 

Suggestions for 
improving the 
toolkit 

• The problems should be categorized into themes to address more general design challenges, and the 
help cards should be more problem-centred based upon these themes. 

• The emphasis on the importance of designing for JoV should be increased and repeated. 

6.2 Effectiveness in designing for judgement of value 

Users expressed their insecurities about their mis-/non-understanding of the definition of JoV. This was mainly due to the 
onboarding of JudgeKit, where the definition of JoV was rather shortly discussed by the researchers. Nevertheless, it seems like 
participants inexplicitly did show their proficiency in designing for JoV within their processes. This can be concluded from their 
discussions, in which various adjustments were made to the scooters and app, in order to influence the way users of the service 
perceived the product’s overall value, advantages or disadvantages. Interestingly, two participants showed a different understanding 
of JoV, as they decided to make the scooter less attractive and hence decrease the chance of vandalism. To quote the participant: 
“I find it funny that you say expensive and pretty products equal more JoV and we make it ugly.”  

These adjustments, however, tend to mostly relate to rather physical- and product-related issues. This was evident from the 
thematic analysis as well, in which was found that the value cards were often considered too context-specific and therefore limited 
its application for external factors for example. 

6.3 Physical elements and design principles as seen through the social practice theory 

Based on an inductive thematic analysis on the observations and post-design evaluations, key physical aspects, and a set of eight 
design principles have been identified.  

First, the visual appeal, tangibility, and repeated presence of the cards within the periphery of the participants kept them engaged 
and focused on the application of value cards within their designs. 

Second, the design principles have been generalized to a broader context which can be seen in table 3. Here, a distinction is 
made between the application of each design principle as seen through each individual element of the SPT. Interestingly clustering 
the notes into the SPT elements ‘values’, ‘materials’ and ‘competences’ and comparing these to the clustering of the problems into 
the same themes, revealed a relative similar notion of each SPT cluster. This would suggest that our toolkit provokes users to think 
about and apply each element on a similar level. 
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Table 3: The eight defined design principles 

Design Principle SPT elements Application 

Accessibility Values How familiar users are with the PSS has a significant influence on the way social aspects of a 
PSS are understood and designed for. Users should be able to adhere their own interests and 
interpretations. 

Materials Try to limit the influence of a mediator. Participants have proven to be creative and efficient 
within this area and should therefore be provided enough room to include their own 
perspectives, but only slightly steered to match the project’s interests. 

Competences While the mediator should be open to personal experiences of users, users seem to require more 
oral additional information about the subject, to grasp the context and improve the effectiveness 
of the process. Therefore, a higher influence of the mediator is advised. 

Visuals Values Visuals should be used as often as possible to foster brainstorming and generate new ideas. 
However, the goal of visuals here is to develop rather dedicated places to design for or to 
challenge current thoughts, rather than solely overcoming a lack of inspiration. 

Materials Visuals are a key aspect of inspiration and knowledge transfer within the material domain. Its 
effectiveness to foster brainstorming and spark new ideas is here optimal, as it transmits 
knowledge about practical, often product-related issues. 

Competences While visuals tend to be less important, they do support idea generation and overall help to 
overcome a lack of inspiration. 

Context Values The help cards were described to be useful in applications of an unfamiliar context, with user-
stories in particular 

Materials Users easily lack sufficient context and ideas for addressing the problem of scooter vandalism 
for example. Help cards that provide specific elements of a broad context can help users to more 
effectively go about their process. High levels of specificity are required. E.g. interactions and 
concrete thoughts. 

Competences 

(Contextual) 
Adaptability 

Values Focus on facilitating a broad range of applicability, by making value-cards less product-focused, 
and more problem-related. Herein, external factors like stakeholders and the environment should 
have an equal influence as more physical elements like material or technology. 

Materials Dependent on the selected broadness of the chosen context, the toolkit should expect to need 
more help cards to support designers in staying inspired and creative overall. The more specific 
the context gets; the faster users will require handles for inspiration. 

Competences When focusing on competence- and skill-related issues, the problems should be made broad 
enough, so users are provided enough room for solutions. If not, users tend to ignore certain 
value cards in their processes. 

Inspiration Values Herein, it’s important that help and value cards immediately trigger curiosity. Value cards that 
address social elements seem to be the most inspiring in this regard. 

Materials Next to using the toolkit, users should be provided with creative material during brainstorming, 
which fosters brainstorming about the physical product as well. While value cards can help to 
structure the process, help cards are deemed less important. 

Competences Providing examples of current competences stimulates idea generation and helps to specify 
ideas. Value cards were connected to their story in the end and were thus not perceived to be 
relevant during the process itself. 

Time Values Especially for the value domain, designers should be given enough room to discuss and interpret 
the meaning and application of different value cards. The current time limit for the design sprint 
varied between 15 and 20 minutes, which was perceived to be too low. 

Guidance Values Users should be guided in their design processes by steering towards specific ideas, confirming 
personal preferences, and considering the influence of emotional and social factors. This 
supports users in rethinking and focusing/scoping the selected problems, fostering exploration of 
different directions and developing a deeper understanding of the values and perspectives 
involved. 

Materials Users were given direction and were guided in specifying/combining a broad range of ideas. 
Certain help cards challenged them to look at things from a different perspective. 

Competences Certain help cards challenged them to look at things from a different perspective. 

Applicability Values Value cards were found to be broad and sometimes challenging to specify. The effectiveness of 
cards varied depending on the design phase and the problem they were addressing. Some cards 
were considered less useful, while others guided them in specific directions. 

Materials The cards supported users to develop an understanding of how to tackle product-related issues, 
but having a pre-defined problem in mind is recommended. 

Competences The toolkit should address different problems and contexts and should look beyond the scope of 
solely product-related aspects, but also in using associated digital interfaces or the urban 
infrastructure in which the product is present. 
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The interconnectedness of values, competences and materials within SPT is an important aspect of understanding the design 
process for PSSs. In this research, values are the core of the design process, influencing the JoV. Competences are about knowledge, 
skills and experiences that the designers use during the design process. This shapes how they engage with and interpret these values. 
Materials (both physical and informational) serve as the means through which values and competences are applied. These are 
practical tools and resources that guide and facilitate the design process.  

Recognizing the interconnectedness of these different aspects of SPT allows designers to create more meaningful and effective 
PSSs. It shows the importance of focusing on the context in which the product will be used and the people who will use it, rather 
than only the end product itself. 

7 DISCUSSION 

In this study, JudgeKit has been developed in order to investigate how a toolkit can be designed to aid designers in designing for 
PSS with a focus on increasing the JoV. Whereas JoV is an important influencer in how people engage with a PSS, it was an 
underexplored topic in existing research (Van Der Laan & Aurisicchio, 2020). This research has, therefore, aimed to propose an 
initial set of value card topics that might stimulate designers to consider various aspects of a PSS in order to increase JoV.  

There are existing tools, such as the one by Van Amstel, et al. (2022) which are designed to guide designers in creating PSS 
with an emphasis on increasing the sense of ownership, but also focuses on the specific case of The Student Hotel. What sets this 
research apart is not only the shift in focus towards enhancing JoV, but also because the chosen context is utilized to a broader 
community. The fact that the toolkit was utilized in the context of shared scooters, has led to stimulating designers to tackle larger 
scaled challenges.  

Additionally, this research places a focus on understanding how designers experience the toolkit. Consequently, this research 
provides insights into how guidance can be offered to designers in actually understanding JoV and how it can be best applied in a 
design process with various design principles. This aspect differentiates the research from the focus of De Wit et al (2021), where 
their toolkit primarily focused on defining preconditions for designing PSS in various design phases.  

Another distinctive aspect of this research is the focus on SPT during this research, as this theory is a proper guidance to 
encompass the interconnections between values, materials and competencies of a PSS. Rather than taking a user-centered design 
approach, SPT provides a comprehensive perspective for PSS design and is therefore often encouraged to utilize when designing 
for PSS. Consequently, the data analysis has also been performed with a  focus on the three components of SPT to investigate if 
the toolkit stimulated participants to focus on all three of them.  

Finally, this research involved a three-phase co-creation process, with the goal of stimulating designers to redesign on three 
contextual levels; physical environment, product and digital environment in order to make the applicability of the toolkit more 
generalizable for other PSSs. 

7.1 Limitations 

One of the limitations of this study is the sample size and participant profiles. The sample size was relatively small due to time and 
resource constraints. Since the participants worked in pairs, it can be argued that there was a shortcoming in the number of various 
insights. Furthermore, the participants were all Bachelor Industrial Design students. Therefore, the conclusion cannot be drawn that 
their experience with the toolkit would be the same for designers of different levels of experience.  

Additionally, during the co-creation the designers had 15 minutes to design for each contextual level. Some participants 
mentioned this short time frame prevented them from feeling ‘stuck’ yet and therefore, felt less the need for guidance. It would 
have been more interesting to investigate the implementation of the toolkit in a more elaborate design process, but due to the given 
time frame for this research this was not possible. 

Measures have been taken to increase the ability to generalize the outcomes of the study (e.g., choosing a more public PSS, that 
is used by a broader user group and by stimulating designers to focus on various contextual levels). However, it can be argued that 
the context of shared scooter systems is still rather specific in the field of PSS. 

 
Furthermore, this research introduced aspects that designers can focus on when designing to increase JoV, because there was 

no existing framework on JoV available. Therefore, it can be argued that the theoretical substantiation may not be very grounded.  
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7.2 Future work 

This research focuses a lot on the experience of designers, but not on the actual practical effectiveness of the results that come forth 
from designing with such a toolkit. As a result, future researchers may perform a longer-term investigation where prototypes are 
developed to a fidelity that allows for implementation and testing of their impact on users’ JoV. In that way, stronger claims can 
be made on whether the proposed framework for JoV stimulates proper practice for designing for PSS with a focus on JoV. 

Additionally, during the study, all designers mentioned to be familiar with the shared scooter systems. Therefore, in the future 
it can be investigated how designers would experience such a toolkit with a less well-known PSS.  

In the future, researchers may also consider testing the applicability of such a toolkit in a different context, e.g., completely 
moving away from shared mobility systems.  

Finally, by using the proposed design principles researchers and designers might be able to develop a more refined toolkit for 
PSS design to increase JoV. However, there are opportunities to experiment with applying the proposed design principles for 
developing a toolkit with another focus, distinct from JoV, for PSS design.  

8 CONCLUSIONS 

In the context of this study, the JudgeKit was developed to research the potential of toolkit-based support for designers in designing 
for Product-Service Systems (PSS) with a specific emphasis on enhancing the judgement of value (JoV). Inductive thematic 
analysis was conducted using observations and interviews from co-creation sessions to derive design principles for a toolkit. During 
this research, insights were gained through co-creation sessions with designers on guiding them in designing for JoV. The research 
employs a social practice theory (SPT) approach, clustering the defined design principles within one of its three elements. This 
proposed framework offers insights for comprehending the PSS design process with a specific focus on JoV within the context of 
SPT. While the research question has been addressed with a framework that offers insights into the key design principles for future 
toolkit design, further research is required to validate the framework in long-term design projects that allows testing the impact on 
users JoV. 
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A  APPENDICES 

 

A.1 Preconditions design toolkit overview   

 
Figure 2: Overview of design toolkit from Dewit et al. (2021) 

 

A.2 Design process 

Figure 3: Design process visualization 
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A.3 Field observations 

  

  

Figure 4: Scooter observations around Eindhoven Station 
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A.4 Division of SPT elements 

 

 
Figure 5: Observations for identifying our PSS context clustered in the SPT elements: ‘values’, ‘materials’ and ‘competences’. 

 
 

 

 

Figure 6: SPT clusters: values (yellow), materials (green), competences (blue) and their design principles clustered per identified (overlapping) 
design principle. 
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A.5 Co-Creation procedure 
 

 

Figure 7: Co-creation procedure visualization 
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A.6 Toolkit   

 

A.6.1 Value cards 
Figure 8: Value cards 
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A.6.2 Help cards 

 
Figure 9: Help cards part 1 (contains images from: Boerma, 2022; Deunhouwer, 2023) 
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Figure 10: Help cards part 2 (contains images from: Michaelras, 2022) 
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Figure 11: Help cards part 3 (contains images from: Volkert, 2020; Mobindustry, 2023) 
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A.6.3 Worksheet 

Figure 12: Worksheet 
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A.7 Interview questions 

Questions: 
After each context 

• Why did you choose for the specific judgement of value cards? 
• Why did you choose to solve that/those problem(s)? 
• Why did you take a help card? 
• How did you take the user's perspective into account when designing for this aspect? 
• Did you feel like the toolkit supported you in designing the PSS for this context? 

No --> why not? 
Yes --> How so? 

• In what ways do you think your design will lead users to treat the product better and make it last longer?  
• Did you fix the problem you checked at the beginning of the design process (checklist)? 

  
After the co creation session 

• What are your general impressions of the toolkit after using it in this session? 
• How would you describe the role of the toolkit within the design process?  
• Why would you use it again/or not when wanting to design for value?  
• What aspects do you think were missing in the cards? 
• What aspects could be combined? 
• Which aspect do you feel like could have been removed completely? 
• How did the context change your choice of value cards? 
• Did the toolkit help you make more informed design decisions? Why (not)? 
• What role did the helping card(s) have within the design process?  
• How did the toolkit support you by identifying the opportunities within the PSS?  
• What helping card (guiding question, user story, picture) do you think was most helpful? Why? 
• Do you think the designs you created during the session are more likely to resonate with users and encourage product 

longevity? Why (not)? 
• Did the toolkit help for understanding and design in judgement of value? Why (not)? 
• Imagine you had to design a complete PSS of all the three contexts together, which judgement of value cards would 

you find most important? 
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A.8 Data analysis 
Table 4: frequency of problems and specific card selections in various contexts 

 Team 1 
R1 

Team 2 
R1 

Team 3 
R1 

Team 1 
R2 

Team 2 
R2 

Team 3 
R2 

Team 1 
R3 

Team 2 
R3 

Team 3 
R3 

Problems with the PSS 
         

Scooters don't get placed on their right spots x 
 

x 
      

Scooters have fallen over 
  

x x 
     

People use the scooter as a toy 
 

x 
 

x 
     

Intoxicated people use the scooters 
         

You find the scooters broken/damaged 
     

x 
   

People are impatient with the scooters/service x 
        

People are speeding on the scooters 
      

x 
 

x 

Helmet boxes get used roughly 
         

People don't see it as their own 
 

x 
  

x 
    

People don't mind broken scooters  
     

x 
   

People experience problems with the technology 
         

Passersby also mistreat the scooters 
  

x x 
     

Unexperienced people make use of the scooter 
     

x x 
  

People don't feel the consequences for improper usage 
        

x 

People steal parts from the scooters/helmets 
   

x 
     

Annoyance with customer service 
         

Inefficient storage on the scooter 
         

People are too lazy to make notifications 
        

x 

There is no feel of an external authority x 
  

x 
    

x 

It is difficult to trace people 
         

Other people don't use it correctly so I don't either' 
mentality  

         

People don't use their own account 
      

x x 
 

Judgement of value cards 
         

Brand 
   

~ 
     

Quality 
    

x x 
   

Utility 
   

x 
    

x 

Emotional attachment 
 

x x 
  

x 
  

x 

Cultural significance 
         

Condition 
    

x x 
   

Market trends 
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Subjective preferences 
 

x 
 

x 
    

x 

Social influence x 
  

x 
  

x x 
 

Information and knowledge 
  

x 
   

x 
  

Helping cards 
         

Picture 
  

x x x x 
 

x x 

Guiding question 
    

x x x x 
 

User story x x? 
   

x 
  

x 

 

Figure 13: Data analysis process visualization 
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A.9 Contribution in research 

A.9.1 Emir Kadrić 
Mechanical Engineering, Industrial Design 
In the research I took the task of defining the gaps in existing literature, identifying areas where our work would   
make a valuable contribution. These contributions are thoroughly outlined in the "Related Work" section of the paper. Moreover, 
I played a role in data collection and observations during the co-creation session. Following this a thematic analysis was done to 
extract our findings. 
A.9.2 Timo Maessen 
During my four years of studying Industrial Design and being part of two design-oriented student teams at the University of 
Technology Eindhoven, I have found a passion within the domain of digital-physical interaction from a human-centered 
perspective. I envision a future, where play is seen as a central force in design, reshaping how we interact with the digital and 
physical realm. This vision is grounded in my strong belief that play has unbounded power, which transcends age boundaries and 
sparks our creative minds. I get excited by researching and applying emerging technologies in novel applications, that fosters 
ecological and societal impact.  
I prefer to design for the present, as it enables me to place my design in a realistic context and evaluate its impact on the spot. I 
seek adventure in hands-on exploration, both in the digital and physical realm, where I turn concepts into interactive experiences. 

During the process, my main contribution was the alignment of everyone’s vision on the project by challenging current beliefs 
and assumptions. I handled this by preparing digital schematics of promising methods and corresponding data flow. I was partly 
responsible for the ideation and realization of our physical toolkit. I facilitated the co-creation session, through the means of 
preparing and presenting slides, as well as supporting the researchers during their sessions. Next to that, I was responsible for the 
approach and execution of data analysis and interpretation. Hence, I have written the section Findings and contributed to rewriting 
and optimizing other parts as well. 

 

A.9.3 Amna Strojil 
Industrial Design 
My main contribution to the research was in the development of the co-creation as I tried to ensure that the co-creation set-up 

was structured and clear. I was responsible for developing the protocol and printed materials like the worksheets and eventually 
being the main responsible for the Methods section. Furthermore, I also looked into the limitations, link to related work and 
proposed future work of our research for the discussion section. Finally I supported the data analysis and introduction section where 
needed. 

 

A.9.4 Jens Vervoort 
Industrial Design 
At the beginning of the research there were complicated times and meetings, I hope that with my contribution I ensured that we 

were on the same page as a team. I have always tried to understand everyone and keep a good atmosphere in the team. During the 
co-creation I was one of the observers. I also focused on creating the toolkit and writing the design part. 

A.9.5 Rosa van Wershoven 
Industrial Design 
In this research, my primary role involved the theoretical background that served as the base of the study. Additionally, I took 

on the task of writing the introduction and formatting the final paper in the ACM template. I also played a significant role in 
transcribing a substantial part of the interviews. Finally, I offered support at the very beginning of the data analysis and assisted in 
the findings section where needed. 
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A.10 ERB 
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A.11 Consent form 
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