
 
  



International Conference 2023 of the Design Research Society 
Special Interest Group on Experiential Knowledge (EKSIG) 

Conference Proceedings  
   

From Abstractness to Concreteness – experiential knowledge and 
the role of prototypes in design research  
 
 
19-20 June 2023  
Department of Design, Politecnico di Milano, Italy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Editors: Silvia Ferraris, Valentina Rognoli, Nithikul Nimkulrat 
 
Published 2023 by 
Politecnico di MIlano 
ISBN: 9788894167436 
  
This work is licensed under a Creative Commons Attribution – 4.0 Noncommercial 
International License http://creativecommons.org/licenses/by-nc/4.0/ 
 
Quest'opera è stata rilasciata con licenza Creative Commons Attribuzione - Non 
commerciale 4.0 Internazionale. http://creativecommons.org/licenses/by-nc/4.0/ 
 

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


   

104 
 

 
Prototyping for Policy Making: 
Collaboratively Synthesizing 
Interdisciplinary Knowledge for Climate 
Neutrality 
Sabrina Bresciani, Politecnico di Milano  
Cyril Tjahja, TNO  
Tamami Komatsu, Politecnico di Milano 
Francesca Rizzo, Politecnico di Milano 

 

Abstract  
 
Cities around the world are confronted with the unprecedented grand challenge of reaching carbon 
neutrality. Policymakers need support in translating the abstractness and complexity of the net zero 
goal into concrete actions. A prototype has been developed to support urban policy makers in 
understanding, selecting and tracking the implementation of social innovation approaches as levers to 
reach climate neutrality. The creation of the prototype develops new knowledge by synthetizing 
contributions from academic literature, case studies, and experts’ opinion, based on cities’ needs, and 
is embodied into an interactive tool of social innovation actionable pathways for climate neutrality. 
Testing the prototype with policymakers provided insight into cities’ envisioned interaction with the tool, 
leading to the redesign of the prototype into a more engaging interactive tool, and an integrated 
approach with more technical solutions. The developed prototype categories were based on a 
synthesis of scientific articles, and bottom-up information from 36 practice-based cases of social 
innovation for climate neutrality. The design and development of the prototype of the social innovation 
actionable pathways tool has been informed by the analysis of cities’ needs conducted within the 
NetZeroCities project, which supports 112 European cities in reaching climate neutrality by 2030. A 
team of experts aggregated the large amount of information derived from literature, cases and users’ 
needs into a pathway and visualized it in an interactive diagram, with the aim to support strategic 
decision making at urban level, by lowering information overload, providing visual guidance. The 
testing phase results provided further knowledge: a more engaging visual tool was perceived by 
policymakers as valuable to start considering social innovation actions in their cities’ policies, due to 
the scarcity of policy makers’ time and understanding of social innovation’s contribution to climate 
neutrality. Interaction design could support policymakers in better strategizing.  
 
Social Innovation; NetZero; Knowledge Visualization; Interactive Design; City 
 

Designing services to support policymaking and the development of urban action plans has 
the potential to provide a relevant impact on shaping how the future could be. Politicians and 
policymakers are confronted with the complexity of grand challenges, in particular the urgent 
need to reduce carbon emissions. The EU-funded project NetZeroCities aims at supporting 
112 European cities to reach climate neutrality by 2030. Going beyond the assumption that 
technological solutions alone can lead to net zero, the project focuses on important levers of 
change, such as governance and social innovation. It well established in academic literature 
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that innovation in social practices is an important and necessary component of reaching 
carbon neutrality (Chilvers & Longhurst, 2016; Angelidou & Psaltoglou, 2017; Hoppe & De 
Vries, 2019; Ostfeld & Reiner, 2020; Andion et al., 2021; Creutzig, Niamir, Bai et al., 2022). 
Furthermore, sustainable development needs collective action and systemic innovation 
(Diepenmaat, Kemp & Velter, 2020). Beyond a restricted focus on acceptance and 
behavioral change, social innovation can activate citizens to contribute to climate neutrality 
(Schönwälder, 2021), in particular in reducing Scope 3 emissions. In a systematic literature 
review on the contribution of social innovation to climate neutrality (Bresciani, Rizzo & 
Deserti, 2022), 267 scientific articles were identified that provide evidence of the contribution 
that innovative social practices have to lower carbon emissions as well as contributing to 
wellbeing (Engelbrecht, 2018). Yet, this rich body of academic knowledge does not seem to 
be systematically deployed by policymakers.  

Social innovation initiatives led by citizens that aim to lower emissions are proliferating, from 
sharing assets to creating energy communities, and from developing peer-to-peer education 
on reducing the energy consumption at home, to developing certifications of climate friendly 
business approaches. An extensive review of such cases has been developed within the 
NetZeroCities project (Bresciani, Rizzo & Deserti, 2022; Mureddu & Bresciani, 2023), with 
the identification and description of 36 case studies at different scales, including bottom-up 
citizens-led initiatives as well as top-down political choices, and policies for supporting the 
emergence and scaling of social innovations aimed at climate neutrality. However, an 
investigation of social innovation action plans at global level returned only a handful of cities 
and regions (Taiwan, Montreal, British Columbia), which possess a social innovation action 
plan. Furthermore, these plans are not specifically focused on climate neutrality goals.  

Can design support policymakers and politicians in understanding available knowledge from 
academic literature and existing cases?  And could the act of prototyping together support 
the development of  social innovation acts that can serve as a lever for reducing carbon 
emissions?   

In order to address this pragmatic need, a prototype of an online service was developed for 
cities, which aims to provide a user-friendly and actionable aggregation of extant knowledge 
which could support policymakers in developing informed plans urban level. In doing so, 
facilitating the creation of favorable ecosystems that could support the emergence and 
scaling of social innovation initiatives (Terstriep, Rehfeld & Kleverbeck, 2020). Prototyping 
the service according to the principles of clear communication (Bischof & Eppler, 2011), and 
the known benefits of knowledge visualization (Bertschi et al., 2013) contributes to theory 
development by investigating how complex, vague and scattered knowledge can be 
aggregated in a visual and cognitively efficient format, making it pragmatically useful for 
cities.  

The results of the prototype testing with policymakers not only advances the development of 
the interactive tool, but also theoretical knowledge, as implicit assumptions are exposed 
through the experiential interaction with the prototype, thereby generating new knowledge on 
unexpressed users’ needs (Valentine, 2013). For example, the potential benefits of renaming 
“social innovation for climate neutrality” into “people-based solutions”, and the creation of 
visually attractive interfaces for policymakers.  
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Furthermore, the act of collaborative prototyping, a user-centered service based on 
interdisciplinary knowledge (Bogers, & Horst, 2014), enabled the exploration of the 
interconnections between the three fields of social innovation, policy making and 
sustainability (Groth et al., 2020). 

Prototyping as Knowledge Generation 

Based on a series of co-design workshops which took place within the NetZeroCities project, 
users expressed the need for a service that could provide solid guidance to policymakers 
and stakeholders in understanding the potential actions that a city could take to support 
social innovation initiatives. Specifically, users need guidance in developing and scaling of 
social innovation initiatives aimed at climate neutrality, based on their current level of 
readiness or contextual factors. Contextually, cities (as well as the government and funding 
bodies including the European Union) also face the need to measure the effectiveness of the 
actions and policies they develop. Therefore, the service should include both a planning and 
an assessment component. 

In order to develop such a service, labelled social innovation actionable pathways, a sprint 
was organized with a multidisciplinary group of social innovation experts from different 
organizations to develop and test a prototype. The group of experts was composed by the 
first three authors (all of whom have a background in design and social innovation), an expert 
of democracy and social innovation from Southern Europe, an expert of policies and social 
innovation from Northern-Europe and a smart cities expert from a Northern European 
technological university. The methodology adopted for the development of the prototype of 
the service was the following: firstly, users’ needs were analyzed (based on two deliverables 
of the NetZeroCities project) in terms of cities’ expectations for social innovation and action 
plans. Secondly, insights from a literature review on the contribution of social innovation to 
climate neutrality (Bresciani, Rizzo & Deserti, 2022), EU-funded projects on the topic, the 
theory of change developed in the NetZeroCities project (Chaudary, Hawkins & Alvial 
Palavicino, 2022) as well as data from the 36 cases developed within the project (Romero et 
al., 2023), were aggregated in a shared online platform. The experts met in three workshops 
to design the user-centered service, during which the abovementioned insights were 
synthesized in meaningful categories. 

This process of knowledge aggregation went through multiple steps and visual formats (Fig 
1-2), comparing multiple criteria and frameworks (including the guide to scaling social 
innovation developed by the Schwab Foundation and the World Economic Forum (2013), 
Social Entrepreneurship Ecosystem Assessment developed by the European Commission 
and OECD1, and the categories determined within the NetZeroCities project). All experts 
were involved in providing input and co-creating the categories during the process. 

 

 

 
1 https://betterentrepreneurship.eu/en/node/802 
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Figure 1: An example of how the knowledge was aggregated and categorized. 

Starting from the cities’ policymakers’ needs, a prototype was developed, deploying the 
principles of visual and clear communication, in that it should (1) be concise, (2) have a 
logical structure, (3) have explicit content, (4) be low in ambiguity, (5) and ready to use 
(Bischof & Eppler, 2011). In addition, visualizing knowledge provides several advantages 
(Bertschi et al., 2011): it lowers information overload (Eppler, 2006), thus improving the 
quality of strategizing (Eppler & Platts, 2009), and increases understanding and recall 
(Bresciani et al., 2011). Specifically for the prototyping of the service, visualizing the 
synthesis and aggregation of knowledge provides not only a provides a cognitively efficient 
interface, but also a new theoretical framework of social innovation actions at urban level 
which can support climate neutrality. Secondly, the prototype links actions to measurement 
of outputs and outcomes of each proposed action, therefore linking social innovation actions 
to relevant indicators derived from the literature.  
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Figure 2: An extract of the collaborative board utilized for the classification of cases, scientific literature and policy articles 
according to categories. 

 

The first version of the prototype (Fig. 3) is visualized as a timeline composed of 14 
categories along three subsequent steps of a pathway: prepare, act and accelerate (based 
on the categories of the City Climate Planner Program developed by ICLEI2). Clicking on 
each category, a box with additional information opens, outlining specific actions, indicators 
(which are related to SDG goals), and academic references on which the claim is based on. 
This first rough prototype was presented to a larger group of experts on social innovation, 
carbon transitions and policy making, within the NetZeroCities consortium. Their feedback 
was integrated into a more visually appealing and visually coherent prototype (in which all 
categories had the same size), which resulted into the development of two alternative 
prototypes to be presented to users.  

More specifically, two customer journeys were envisioned (according to traditional 
categories, which include user actions, user needs, user emotions and touchpoints), leading 
to the same core visualization of the service. In the first option, the user (which is the city’s 
transition team, as well as policy makers, politicians, etc.) would first answer a questionnaire 
to gather information on the city’s current status, and based on the questionnaire results the 
online service would automatically highlight suitable next actions. In addition, the system 
would provide a visual benchmark in the format of yellow stars (1, 2 or 3 stars) to show the 
performances of a city for each category (see Fig. 4). In the second option, users would 
directly access the overall interactive map (Fig. 4), and could click on each category and 
optionally answer the indicators’ questions. 

 
2 https://cityclimateplanner.org/resources  
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Figure 3: First version of the prototype with categories of social innovation actions for climate neutrality. 

 
Figure 4: Second version of the prototype: after answering a questionnaire, users can see an overview of the categories 
and their own scores (visualized as stars for each category).  
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Figure 5: Second version of the prototype: content can be freely explored and optionally integrated by answering 
questions related to indicators for tracking progresses. 

 

Although the interactive map remains the same, the user journey is different: in the first 
version, users have to answer a questionnaire to be able to access the map and have 
customized suggestions of actions to take based on their social innovation readiness. 

Insights from Testing and Redesign 

To test the prototypes (Fig. 4 and 5), a panel with cities’ policy makers was organized online. 
The participants were three members from the transition teams of their respective cities, 
which all were small/medium-sized Southern European cities.  

Although the participants were willing to use the tool in an explorative way if it did not take 
too much effort to learn how to use it, they indicated that the connection between social 
issues and climate neutrality was not evident, and not a priority for their cities. Furthermore, 
they did not seem to have an accurate understanding of what was meant with ‘social 
innovation’. In addition, they voiced their concern regarding the difficulty in getting the buy-in 
of the city administration in general on climate neutrality or sustainability, thus needing to link 
actions to politically relevant and easily communicable topics, such as citizens wellbeing. 
However, the participants were interested to know how their city is performing compared to 
other cities in their respective countries and in Europe, and which other cities have already 
implemented which actions. Finally, a relevant point raised was regarding the language in 
which the tool would be delivered, which would have to be the local language, as not all 
politicians and policymakers are comfortable with using English. 
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The users’ feedback was relevant for theory development: contextual factors, such as 
political commitment and language skills, could prevent the use of the service. In practical 
terms, the prototype could be improved by including a mobilization phase to convey the 
relevance of social innovation for the reduction of carbon emissions, perhaps by renaming 
“Social Innovation for Climate Neutrality” into “People-based Solutions” to align terminology 
with Nature-based Solutions (Cohen et al., 2016; Faivre et al., 2017). This assumption would 
need testing before implementation. 

From the two options tested, it seems that starting the interaction with a questionnaire would 
create a barrier, and thus prevent users from using the service, since they do not necessarily 
understand its value upfront. Therefore, providing a more playful visual interactive 
infographic without overwhelming potential users seems a suitable user-centered option, as 
this allows cities to explore the categories in an interactive format, answering the associated 
questions and tracking their progresses over time. This coincides with the information 
seeking mantra, which is the notion that knowledge is navigated and explored by providing 
overview first, then zooming into specific topics and further details on demand, 
(Shneiderman, 2003). 

Finally, emphasizing the politically relevant benefits would be useful for engaging politicians 
in utilizing the tool to develop the cities’ transition/action plans to climate neutrality, 
complementing technological solutions. To address to this challenge, the service could 
emphasize the co-benefits of both social innovation and decarbonization in terms of citizens 
wellbeing and improved quality of life. Cases focused on the communication of the co-
benefits should therefore be added as well as indicators related to wellbeing. The data 
resulting from the indicators should then be visualized in a dashboard in which a city’s scores 
can be compared with the country’s average or other European cities.Based on the insights 
from testing, the customer journey and the prototype of the online service were revised. An 
interactive prototype was created using Kumu, an online platform specialized in mapping 
relationships (Fig. 6), enabling the content to be interactively explored to test information 
seeking behavior and usability. Clicking on one of the green fields loads the related content 
on the left-hand side of the screen, which contains the description of potential actions cities 
could take, a list of case studies of cities which already implemented this particular action as 
well as other relevant resources, suggested indicators and academic references.  

The content of the third prototype (Fig. 6) was refined together with social innovation experts 
from within the NetZeroCities consortium.  Since some categories were unbalanced, they 
were reduced. The content for each category was further linked to resources available on the 
NetZeroCities platform. Iteratively, new content was added to provide cases and references 
related to the needs identified in the earlier city panel testing phase (i.e. cases and indicators 
on co-benefits and communication). In this way, the interactive service helped users to 
transform abstract concepts into concrete actions. 
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Figure 6: Third version of the prototype: interactive prototype  with content on demand. 

Implications  

Pragmatic Implications 

Although several pathways to climate neutrality have been proposed based on technological 
solutions, to the best of our knowledge, pathways and systematic overviews of how social 
innovation can contribute to climate neutrality have not yet been conceptualized. The 
prototype provides a translation of abstract, complex and scattered knowledge into 
actionable possible futures, and can provide a basis for further improving and testing such 
synthesis of knowledge.  

From a pragmatic perspective, the prototype enables policymakers to support collaborative 
strategizing on social innovation at an urban level, a tool for informed future making. The 
testing of the prototype contributes to improving the understanding of policymakers’ need for 
an explorative and engaging modality (Jacob-Dazarola et al., 2020), allowing them to 
address wicked problems, such as social innovation in climate neutrality. The testing 
highlighted a misalignment in vocabulary between the (academic) designers and the users, 
which points to the need of contextualizing the communication of solutions to specific target 
users.  

The creation of the prototype has led to the development of a theoretically grounded and 
practically relevant framework of potential social innovation pathways to climate neutrality at 
an urban level. The interactive actionable pathway tool can provide policymakers (deeper) 
insight into how social innovation can support climate neutrality, and act as a guide to 
understand the variety of choices available to a city’s transition team as well as support the 
selecting of indicators for learning and measuring progress. 

For designers, the methodology deployed for the creation of the prototype can provide 
guidance to synthetizing academic and pragmatic knowledge into a design outcome. In 
particular, the prototype serves as a means to surface users’ mental models, implicit 
expectations as well as to envision a novel interactive modality for the target user (in this 
case, policymakers). In this context, the prototypes become not only a way to design and 
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refine a service, but also an object that supports and mediates the collaborative interaction 
between diverse actors. 

Theoretical Implications 

For policymakers, the prototype served as a boundary object (Star & Griesemer, 1989), 
enabling them to explore the social innovation actions that a city could implement. It also 
assisted in navigating the content of the NetZeroCities platform to gain more specific 
knowledge on topics of interest. For researchers, it provided a solid categorization of social 
innovation practices at an urban level, which are not only built on academic knowledge, but 
tested in practice-based contexts. The prototype mediated the dialogue (Bojer et al., 2008) 
and collaboration among researchers, designers, environmentalists, and urban transition 
teams (Growth et al., 2020). 

The experiential knowledge acquired while creating, testing, redesigning and retesting the 
prototype (Valentine, 2013), allowed the development of a more solid theoretical framework, 
in addition to the practical tool. Through prototyping, the solution and the problem space 
have co-evolved (Dorst & Cross, 2001), supporting researchers in better refining the 
theoretical framework, by expanding the problem space to include motivational issue of the 
users. The prototype also allowed experts from different fields to visually connect their 
knowledge, exploring new cross-pollinations between social and environmental sciences. 
The process of collaboratively mapping interdisciplinary knowledge in the prototype is a goal 
in itself (Growth et al., 2020), which gives a tangible form to abstract - often siloed - 
knowledge. 

Conclusion 

The methodology for the prototyping provides an example of a successful aggregation of top-
down scientific knowledge, bottom-up theorizing from case studies, users’ needs and insights 
from collaboration with interdisciplinary experts and real-life user testing. Yet, this study is not 
free of limitations; the prototype still needs further refinement and further testing, in particular 
expanding the sample size, which would allow to account for the influences of contextual 
factors, such as the size of the city, the political will at urban and national level as well as 
language and cultural issues. Within the NetZeroCities project, the tool will be further 
developed and improved, and eventually made available to the 112 cities that are part of the 
project. In a VUCA (Volatility, Uncertainty, Complexity, and Ambiguity) world, design can 
provide a methodology to interact with complexity and make ambiguous, abstract knowledge 
more tractable, envisioning innovative solutions (Cousins, 2018), and imagine possible 
futures. 

We believe the prototyping process enabled researchers to refine a theoretical framework, 
provided designers with a methodology to an unstructured novel topic, and policy makers 
with an interactive tool to support strategizing for leveraging people-based solutions for 
climate neutrality. 

  



   

114 
 

Acknowledgements 

This project has received funding from the European Commission H2020 Research and 
Innovation Programme under the grant agreement n°101036519. 

 

References   
 
Andion, C., Alperstedt, G. D., Graeff, J. F., & Ronconi, L. (2021). Social innovation 

ecosystems and sustainability in cities: a study in Florianópolis, Brazil. Environment, 
Development and Sustainability, 1-23. 

Angelidou, M., & Psaltoglou, A. (2017). An empirical investigation of social innovation 
initiatives for sustainable urban development. Sustainable cities and society, 33, 113-125. 

Bertschi, S., Bresciani, S., Crawford, T., Goebel, R., Kienreich, W., Lindner, M., ... & Vande 
Moere, A. (2013). What is knowledge visualization? Eight reflections on an evolving 
discipline. Knowledge Visualization Currents: From Text to Art to Culture, 13-32. 

Bischof, N., & Eppler, M. J. (2011). Caring for Clarity in Knowledge Communication. Journal 
of Universal Computer Science, 17(10), 1455-1473. 

Bojer, M. M., Roehl, H., Knuth, M., & Magner, C. (2008). Mapping dialogue. A research 
project profiling dialogue tools and processes for social change. The German Technical Co-
Operation (GTZ) Project: Support to the HIV/AIDS Programme of the Nelson Mandela 
Foundation, 10. Taos Institute Publications: Chagrin Falls, Ohio. 

Bogers, M., & Horst, W. (2014). Collaborative prototyping: Cross‐fertilization of knowledge in 
prototype‐driven problem solving. Journal of Product Innovation Management, 31(4), 744-
764. 

Bresciani, S., Eppler, M., Kaul, A., & Ylinen, R. (2011, July). The effectiveness of knowledge 
visualization for organizational communication in Europe and India. IEEE Proceedings of 
the 15th International Conference on Information Visualisation (pp. 365-370).  

Bresciani, S., Rizzo, F., & Deserti, A. (2022). Toward a Comprehensive Framework of Social 
Innovation for Climate Neutrality: A Systematic Literature Review from 
Business/Production, Public Policy, Environmental Sciences, Energy, Sustainability and 
Related Fields. Sustainability, 14(21), 13793. 

Chaudhary, N., Hawkins, P., & Alvial Palavicino, C. (2022). NetZeroCities Theory of Change. 
Deliverable 2.14. NetZeroCities EU H2020 Grant Agreement n°101036519.European 
Union, Brussel. 

Chilvers, J., & Longhurst, N. (2016). Participation in transition (s): Reconceiving public 
engagements in energy transitions as co-produced, emergent and diverse. Journal of 
Environmental Policy & Planning, 18(5), 585-607. 

Cohen-Shacham, E., Walters, G., Janzen, C., & Maginnis, S. (Eds.) (2016). Nature-based 
solutions to address global societal challenges. IUCN: Gland, Switzerland, 97, 2016-2036. 



   

115 
 

Cousins, B. (2018). Design thinking: Organizational learning in VUCA environments. 
Academy of Strategic Management Journal, 17(2), 1-18. 

Creutzig, F., Niamir, L., Bai, X. et al. (2022). Demand-side solutions to climate change 
mitigation consistent with high levels of well-being. Natature Climate Change,12, 36–46. 

Diepenmaat, H., Kemp, R., & Velter, M. (2020). Why sustainable development requires 
societal innovation and cannot be achieved without this. Sustainability, 12(3), 1270. 

Dorst, K., & Cross, N. (2001). Creativity in the design process: co-evolution of problem–
solution. Design studies, 22(5), 425-437. 

Engelbrecht, H.-J. (2018). The (social) innovation – subjective wellbeing nexus: subjective 
well-being impacts as an additional assessment metric of technological and social 
innovations, Innovation: The European Journal of Social Science Research, 31(3), 317-332 

Eppler, M. J. (2006). Managing information quality: Increasing the value of information in 
knowledge-intensive products and processes. Springer Science & Business Media. 

Eppler, M. J., & Platts, K. W. (2009). Visual strategizing: the systematic use of visualization in 
the strategic-planning process. Long Range Planning, 42(1), 42-74. 

Faivre, N., Fritz, M., Freitas, T., De Boissezon, B., & Vandewoestijne, S. (2017). Nature-
Based Solutions in the EU: Innovating with nature to address social, economic and 
environmental challenges. Environmental research, 159, 509-518. 

Groth, C., Pevere, M., Niinimäki, K., & Kääriäinen, P. (2020). Conditions for experiential 
knowledge exchange in collaborative research across the sciences and creative practice. 
CoDesign, 16(4), 328-344. 

Groth, C., Pevere, M., Niinimäki, K., & Kääriäinen, P. (2020). Conditions for experiential 
knowledge exchange in collaborative research across the sciences and creative practice. 
CoDesign, 16(4), 328-344. 

Hoppe, T., & De Vries, G. (2019). Social innovation and the energy transition. Sustainability, 
11(1), 141 

Jacob-Dazarola, R., de Francisco Vela, S., & Rognoli, V. (2020). Affective-Driven Design: 
Emotions, Moods and Experiences as Catalysts for Socially Meaningful Design. Diseña, 
(17), 14-25. 

Mureddu, F. & Bresciani, S. (2023). Report on Indicators & assessment methods for social 
innovation action plans. Deliverable D2.7. NetZeroCities EU H2020 Grant Agreement 
n°101036519. European Union, Brussel. 

Ostfeld, R., & Reiner, D. M. (2020). Public views of Scotland's path to decarbonization: 
Evidence from citizens' juries and focus groups. Energy Policy, 140, 111332. 

Romero, S., Sànchez, T., Komatzu Cipriani, T. &  Rizzo, F. (2023). Social Innovation for 
Climate Neutrality. D9.1 NetZeroCities. EU H2020 Grant Agreement n°101036519. 
European Union, Brussel. 

Schönwälder, G. (2021). Engaging citizens to boost climate neutrality and greater circularity: 
opportunities and challenges for research and innovation. Clean Technologies and 
Environmental Policy, 23(2), 483-489. 



   

116 
 

Schwab Foundation for Social Entrepreneurship & World Economic Forum (2013). Breaking 
the binary: Policy guide to Scaling Social Innovation. Schwab Foundation for Social 
Entrepreneurship, Cologny/Geneva.  

Shneiderman, B. (2003). The eyes have it: A task by data type taxonomy for information 
visualizations. In: The craft of information visualization (pp. 364-371). Morgan Kaufmann. 

Star, S. L., & Griesemer, J. R. (1989). Institutional ecology, translations' and boundary 
objects: Amateurs and professionals in Berkeley's Museum of Vertebrate Zoology, 1907-39. 
Social studies of science, 19(3), 387-420. 

Terstriep, J., Rehfeld, D., & Kleverbeck, M. (2020). Favourable social innovation 
ecosystem(s)? An explorative approach. European Planning Studies, 28(5), 881-905. 

Valentine, L. (Ed.). (2013). Prototype: design and craft in the 21st century. A&C Black. 

 

 

Sabrina Bresciani 
Sabrina Bresciani is a senior assistant professor at the Design Department of 
the Politecnico di Milano (Italy). Her research focuses on visual design 
thinking, social innovation and assessment. She has extensive international 
research experience having lived and worked in 8 different countries in 
Europe, America and Asia.  
 
Cyril Tjahja 
Cyril Tjahja is a researcher at the Dutch research organisation TNO, assistant 
professor at the Vrije Universiteit Amsterdam, and a design practitioner.  His 
research interests include design and social innovation, co-design, social 
design, and citizen engagement. 
 
Tamami Komatsu 
Tamami Komatsu is a senior researcher at the Department of Design of the 
Politecnico di Milano (Italy). In her research she aims at finding ways to help 
public sector organizations harness their potential for change and better use 
their resources for citizen-led value creation through a human-centered design 
approach. 
 
Francesca Rizzo 
Francesca Rizzo is full professor at the Department of Design of the 
Politecnico di Milano (Italy). She has extensive experience managing EU-
funded research projects and her research focuses on service design for the 
public sector, co-design and advanced participatory design processes. 


	Eksig Proceedings 2023 21.9 solo prime pagine
	Eksig Proceedings 2023 21.9 con cambio referenes 
	Abstract
	Methods we used
	Drawing data-gestalt
	What participants draw as ‘data-gestalt’
	What participants tinker as ‘data-affordance’
	Drawing and tinkering consumption habits
	‘Data-gestalt’ and ‘data-affordance’ as design inspiration
	Discussion
	Conclusion
	References
	Ayşe Özge Ağça
	Jacob Buur
	Martin A. Padalak, IxD Lab, IT University of Copenhagen
	Tom Jenkins, Department of Digital Design, IT University of Copenhagen
	Abstract
	Background
	Expressions in interaction design
	Expressions as a target of sensemaking via desire
	Case Study: Constructing the aural-visualiser 1000
	Engaging with the design space and developing a brief
	Expressing listening through interaction and form
	Developing a Materialization of Experience
	Refining the expression
	The aural visualiser 1000
	Discussion
	Pivoting as expression-finding
	Productive tensions as a tool for sensemaking
	Conclusion: Noticing what is desirable
	Acknowledgements
	References
	Martin A. Padalak
	Tom Jenkins
	Lukas Adrian Jurk, Institut für Konstruktives Entwerfen, Industrie- und Gesundheitsbau
	References
	Michael Johansson, Hochschule Bonn-Rhein-Sieg University of Applied Sciences, Germany
	Andreas Siess, Kristianstad University, Sweden
	Yuehao Wang, Queensland University of Technology, Australia
	James Dwyer, Queensland University of Technology, Australia
	Nicole E.M. Vickery, Queensland University of Technology, Australia
	Bernd Ploderer, Queensland University of Technology, Australia
	Dannielle Tarlinton, Queensland University of Technology, Australia
	Alethea Blackler, Queensland University of Technology, Australia
	Abstract
	Related Work
	Acknowledgements
	References
	ACT Government (2020). Active Play | Health. https://www.health.act.gov.au/about-our-health-system/healthy-living/kids-play-active-play/active-play/benefits-physical-activity
	Ardevol, E., Lanzeni, D., & Pink, S. (2016). Digital Materialities; Design and Anthropology
	Blackler, A., Zelenko, O., Chamorro-Koc, M., Rittenbruch, M., & Sade, G. (2018). Design Research: Methodological Innovation Through Messiness. In M. Filimowicz & V. Tzankova (Eds.), New Directions in Third Wave Human-Computer Interaction: Volume 2—Met...
	Brockman, R., Jago, R., & Fox, K. R. (2011). Children’s active play: Self-reported motivators, barriers and facilitators. BMC Public Health, 11(1), 461. https://doi.org/10.1186/1471-2458-11-461
	Cammisa, M., Montrone, R., & Caroli, M. (2011). Development and results of a new methodology to perform focus group with preschool children on their beliefs and attitudes on physical activity. International Journal of Pediatric Obesity, 6(S2), 22–27. ...
	Canning, N. (2020). Children’s Empowerment in Play: Participation, Voice and Ownership. Routledge. https://doi.org/10.4324/9780429452178
	Cardoso, J. C. S., & Ribeiro, J. M. (2021). Tangible VR Book: Exploring the Design Space of Marker-Based Tangible Interfaces for Virtual Reality. Applied Sciences, 11(4), Article 4. https://doi.org/10.3390/app11041367
	Cross, N. (2006). Designerly Ways of Knowing. In Designerly Ways of Knowing (pp. 1–13). Springer. https://doi.org/10.1007/1-84628-301-9_1
	Desai, S., Blackler, A., & Popovic, V. (2019). Children’s embodied intuitive interaction—Design aspects of embodiment. International Journal of Child-Computer Interaction, 21, 89–103. https://doi.org/10.1016/j.ijcci.2019.06.001
	Duncombe, R. (2019). The Physical Development Needs of Young Children. Routledge. https://doi.org/10.4324/9780429469831
	El’Konin, D. B. (1999). The Development of Play in Preschoolers: Roles and pretend situations: Their significance and the motivation of play activity. Journal of Russian & East European Psychology, 37(6), 31–70. https://doi.org/10.2753/RPO1061-0405370631
	Frauenberger, C. (2020). Entanglement HCI The Next Wave? ACM Transactions on Computer-Human Interaction, 27(1), 1–27. https://doi.org/10.1145/3364998
	Gibson, J. J. (2014). The Theory of Affordances. In The Ecological Approach to Visual Perception. Psychology Press.
	Goodway, J. (2021). Understanding motor development: Infants, children, adolescents, adults (Eighth edition.). Jones & Bartlett Learning.
	Harris, F. (2018). Outdoor learning spaces: The case of forest school. Area, 50(2), 222–231. https://doi.org/10.1111/area.12360
	Hesketh, K. R., Lakshman, R., & van Sluijs, E. M. F. (2017). Barriers and facilitators to young children’s physical activity and sedentary behaviour: A systematic review and synthesis of qualitative literature: Barriers and facilitators to preschooler...
	Hornecker, E. (2011). The role of physicality in tangible and embodied interactions. Interactions, 18(2), 19–23. https://doi.org/10.1145/1925820.1925826
	Hornecker, E. & Buur, J. (2006). Getting a Grip on Tangible Interaction: A Framework on Physical Space and Social Interaction. 437–446.
	Howard, J. (2013). The essence of play: A practice companion for professionals working with children and young people. Routledge.
	Leal Penados, A., Gielen, M., Stappers, P.-J., & Jongert, T. (2010). Get up and move: An interactive cuddly toy that stimulates physical activity. Personal and Ubiquitous Computing, 14(5), 397–406. https://doi.org/10.1007/s00779-009-0270-3
	Leonardi, P. M. (2010). Digital materiality? How artifacts without matter, matter. First Monday, 15(6). https://doi.org/10.5210/fm.v15i6.3036
	Lillard, A. S. (1993). Pretend Play Skills and the Child’s Theory of Mind. Child Development, 64(2), 348. https://doi.org/10.2307/1131255
	Lynch, S., Pike, D., & à Beckett, C. (Eds.). (2017). Multidisciplinary Perspectives on Play from Birth and Beyond (Vol. 18). Springer Singapore. https://doi.org/10.1007/978-981-10-2643-0
	McNeill, J., Howard, S. J., Vella, S. A., & Cliff, D. P. (2020). Compliance with the 24-Hour movement guidelines for the early years: Cross-sectional and longitudinal associations with executive function and psychosocial health in preschool children. ...
	Pakarinen, A., Hautala, L., Hamari, L., Aromaa, M., Kallio, H., Liuksila, P.-R., Sillanpää, M., & Salanterä, S. (2020). The Association between the Preference for Active Play and Neurological Development in Toddlers: A Register-Based Study. Internatio...
	Pellegrini, A. D., & Smith, P. K. (1998). Physical Activity Play: The Nature and Function of a Neglected Aspect of Play. Child Development, 69(3), 577–598. https://doi.org/10.1111/j.1467-8624.1998.tb06226.x
	Pellis, S. M., & Pellis, V. C. (2007). Rough-and-Tumble Play and the Development of the Social Brain. Current Directions in Psychological Science, 16(2), 95–98. https://doi.org/10.1111/j.1467-8721.2007.00483.x
	Rao, Z., & Gibson, J. L. (2021). You Pretend, I Laugh: Associations Between Dyadic Pretend Play and Children’s Display of Positive Emotions. Frontiers in Psychology, 12, 669767. https://doi.org/10.3389/fpsyg.2021.669767
	Seo, J., Arita, J., Chu, S. L., Quek, F., & Aldriedge, S. (2015). Material Significance of Tangibles for Young Children. TEI 2015 - Proceedings of the 9th International Conference on Tangible, Embedded, and Embodied Interaction, 53–56. https://doi.org...
	Swift, T. (2017). Learning through movement and active play in the early years: A practical resource for professionals and teachers. Jessica Kingsley Publishers.
	Tandon, P. S., Saelens, B. E., & Christakis, D. A. (2015). Active Play Opportunities at Child Care. Pediatrics, 135(6), e1425–e1431. https://doi.org/10.1542/peds.2014-2750
	Tarlinton, D., E M Vickery, N., Wang, Y., Knight, L., & Blackler, A. (2022). Identifying Factors of Young Children’s Engagement in Active Play. In OzCHI ’22: Proceedings of the 34th Australian Conference on Human-Computer Interaction. (In Press)
	Truelove, S., Vanderloo, L. M., & Tucker, P. (2017). Defining and Measuring Active Play Among Young Children: A Systematic Review. Journal of Physical Activity and Health, 14(2), 155–166. https://doi.org/10.1123/jpah.2016-0195
	U’wais, R., Ploderer, B., & E M Vickery, N. (2021). Exploring the Usage of Digital Technology for Active Play During the COVID-19 Pandemic Among Families with Young Children. 33rd Australian Conference on Human-Computer Interaction, 352–361. https://d...
	Vickery, N., Tarlinton, D., Wang, Y., & Blackler, A. (2022). Digital toys as tangible, embodied, embedded interactions. DRS Biennial Conference Series. https://dl.designresearchsociety.org/drs-conference-papers/drs2022/researchpapers/308
	Vickery, N., Wang, Y., Tarlinton, D., Blackler, A., Ploderer, B., Wyeth, P., & Knight, L. (2021). Embodied Interaction Design for Active Play with Young Children: A Scoping Review. 33rd Australian Conference on Human-Computer Interaction, 293–306. htt...
	Wang, Y., E M Vickery, N., Tarlinton, D., Ploderer B., Blackler, A., & Wyeth, P. (2022).Exploring the Affordances of Digital Toys for Young Children’s Active Play. In OzCHI ’22: Proceedings of the 34th Australian Conference on Human-Computer Interacti...
	Weisberg, D. S. (2015). Pretend play. WIREs Cognitive Science, 6(3), 249–261. https://doi.org/10.1002/wcs.1341
	Wick, K., Leeger-Aschmann, C. S., Monn, N. D., Radtke, T., Ott, L. V., Rebholz, C. E., Cruz, S., Gerber, N., Schmutz, E. A., Puder, J. J., Munsch, S., Kakebeeke, T. H., Jenni, O. G., Granacher, U., & Kriemler, S. (2017). Interventions to Promote Funda...
	Woolner, P., Hall, E., Wall, K., & Dennison, D. (2007). Getting together to improve the school environment: User consultation, participatory design and student voice. Improving Schools, 10(3), 233–248. https://doi.org/10.1177/1365480207077846
	Yanez-Gomez, R., Font, J. L., Cascado-Caballero, D., & Sevillano, J.-L. (2019). Heuristic usability evaluation on games: A modular approach. Multimedia Tools and Applications, 78(4), 4937–4964. https://doi.org/10.1007/s11042-018-6593-1
	Yuehao Wang
	James Dwyer
	Nicole E.M. Vickery
	Bernd Ploderer
	Dannielle Tarlinton
	Alethea Blackler
	Sabrina Bresciani, Politecnico di Milano
	Cyril Tjahja, TNO
	Tamami Komatsu, Politecnico di Milano
	Francesca Rizzo, Politecnico di Milano
	Abstract
	Prototyping as Knowledge Generation
	Insights from Testing and Redesign
	Implications
	Pragmatic Implications
	Theoretical Implications
	Conclusion
	Acknowledgements
	References
	Sabrina Bresciani
	Sabrina Bresciani is a senior assistant professor at the Design Department of the Politecnico di Milano (Italy). Her research focuses on visual design thinking, social innovation and assessment. She has extensive international research experience havi...
	Cyril Tjahja Cyril Tjahja is a researcher at the Dutch research organisation TNO, assistant professor at the Vrije Universiteit Amsterdam, and a design practitioner.  His research interests include design and social innovation, co-design, social desig...
	Tamami Komatsu Tamami Komatsu is a senior researcher at the Department of Design of the Politecnico di Milano (Italy). In her research she aims at finding ways to help public sector organizations harness their potential for change and better use their...
	Francesca Rizzo Francesca Rizzo is full professor at the Department of Design of the Politecnico di Milano (Italy). She has extensive experience managing EU-funded research projects and her research focuses on service design for the public sector, co-...
	Rose Dumesny, frogLab, frog (Part of Capgemini Invent)
	Dorian Reunkrilerk, Co-design Lab and Media Studies, Telecom Paris (IP Paris)
	Rose Dumesny
	Dorian Reunkrilerk
	Hyunwook Hwangbo, Design, Business & Technology Management, Faculty of Architecture and Planning, Thammasat University, Thailand
	Abstract
	Theoretical review
	The enactivist framework
	Social Learning in Technological Innovation framework
	Knowledge utilization and policy learning
	Insights for design prototyping from the reviewed theoretical frameworks
	The concept of Co-definition: challenging status quo through prototyping
	Design as social learning and co-definition processes
	Design prototyping as a strategy to impact policy learning
	An example from practice: prototyping a data-centric system for food donation
	Conclusions: designers as conscious players in public sector prototyping
	References
	Francesco Leoni
	Francesco Noera
	Daniela Selloni, Department of Design, Politecnico di Milano
	Serena Stefanoni, Department of Design, Politecnico di Milano
	Abstract
	Background knowledge about prototyping in service design
	The Case Study of Checkd
	Phase 1: Context and user research
	Phase 2: Co-design and concept refinement
	Phase 3: Prototyping
	Reflections and conclusions: towards a culture of (service) prototyping
	References
	Daniela Selloni
	Serena Stefanoni
	Serena Stefanoni is graduated in Product-Service System Design at the School of Design of Politecnico di Milano, who holds a background in Interior Design. She spent a semester as an exchange student in the Department of Chemistry and Applied Bioscien...
	Rolf Brändle,
	Folkwang University of the Arts, Germany;
	Bauhaus University Weimar, Germany
	Paula L. Schuster,
	Humboldt University Berlin, Germany;
	University of Applied Sciences Potsdam, Germany
	2. Discourses
	3. Conclusion

	Rolf Brändle
	Paula L. Schuster
	Arife Dila Demir*, Estonian Academy of Arts
	Nesli Hazal Oktay*, Estonian Academy of Arts
	Kristi Kuusk, Estonian Academy of Arts
	Abstract
	The body as the locus of the design process
	Related works
	From abstract bodily experiences into physical manifestations
	Squeaky/Pain: The physical manifestation of chronic pain
	Intimacy with far-away bodies: Physical manifestation of intimacy in remote connections
	Toolset for cultivating and eliciting felt experiences
	Reflections on the toolset
	Conclusion
	References
	Arife Dila Demir*
	Nesli Hazal Oktay*
	Kristi Kuusk
	*Joint first authors/equal contribution.
	Cathryn Anneka Hall, University of the Arts London
	Laura Knight, University of the Arts London
	Veronika Kapsali, University of the Arts London
	Abstract
	Visual Communication & Research
	Prototyping in Research
	Visual Communication & Education
	3B…in order to produce 
	2BCommunication
	1BFocus 
	0BRole 
	Bio-Inspired Textiles
	Bio-Inspired Textiles and Communication
	Methods
	Visual Communication Design Collaboration
	Bio-Type Project
	Case Study: Layered Structure
	Discussion
	Role of Prototyping
	Conclusion
	Acknowledgements
	References
	Dr Cathryn Anneka Hall
	Laura Knight
	Prof Veronika Kapsali
	Michele Melazzini, Politecnico di Milano, Department of Design, Milan, Italy
	Federica Colombo, Politecnico di Milano, Department of Design, Milan, Italy
	Gianluca Carella, Politecnico di Milano, Department of Design, Milan, Italy
	Abstract
	Background theory
	Methodology
	Research Purpose
	Research Design
	Research activities and results
	WLSE LAB 2 – second prototype iteration
	Discussion
	References
	Michele Melazzini
	Federica Colombo
	Gianluca Carella
	Marianna Joy Coulentianos, School of Design and Creative Arts, Loughborough University
	Abstract
	Methods
	Research question
	Introducing the Low-Tech Lab
	Document analysis
	Prototyping frameworks
	Reporting of results
	Findings and discussion
	Prototyping of low techs fits with conventional definitions of prototyping
	Prototyping low techs beyond object functionality
	Conclusion
	What role for designers in the low-tech movement?
	Limitations and future work
	Dr. Marianna Joy Coulentianos
	Monica Louise Gjøderum Hartvigsen, Design School Kolding
	Shanice Otersen, Design School Kolding
	Karen Marie Hasling, Design School Kolding
	Abstract
	Prototyping in the context of the workshop
	Method: Experiential approach to the workshops
	Motivation for conducting the workshop series
	Creating the workshops
	Conducting the workshops
	Workshop no. 1
	Workshop no. 2
	Workshop no. 3
	Findings from the students
	The dyeing process
	The workshop setting
	Extracurricular activity
	Findings from our experience as workshop facilitators
	Proposing a model to navigate between prototype hierarchies
	Conclusion
	Acknowledgements
	References
	Monica Louise Gjøderum Hartvigsen
	Karen Marie Hasling
	Ana Schacht, Design School Kolding, Denmark
	Sofie Kinch, Design School Kolding, Denmark
	Abstract
	Speculative Design Prototypes
	Speculative prototyping with non-humans through the Biophilia Hypothesis
	Designing with fungi
	Fungi as a collaboration-driven design
	Case study: ‘Fungal Kinship’
	Two fungi exploration workshops
	Design Overview
	Materials and methods
	Evaluating the prototype
	Prototyping with living organisms: the designer’s perspective
	Conclusion
	References
	Ana Schacht
	Sofie Kinch
	Abstract
	State of the art
	Main idea
	Design and development
	Functional element #1: Modular elements to hack the physical interfaces
	Functional element #2: Digital Twins for each mechanism to simplify elements’ configuration.
	Function #3: Interconnectivity among the mechanisms to allow automations
	User Experience
	Testing sessions with users
	Discussion and Conclusion
	Acknowledgements
	References
	Abstract
	Introduction
	References
	Brigitt Egloff
	Sylwia Orynek, University of Leeds
	Briony Thomas, University of Leeds
	Alison McKay, University of Leeds
	Abstract
	Research background
	Defining craft practice
	Craft computation
	Craft-led textile practice
	Textile notation
	Research approach
	Research process and outcomes
	Stage 1 – Analysis of textile techniques of warp manipulation
	Stage 2 – Hand-based textile explorations of warp manipulation
	Stage 3 – Digital computing with Shape Machine
	Reflection
	Conclusion
	Sylwia Orynek
	Briony Thomas
	Alison McKay
	Alessia Romani, Department of Chemistry, Materials and Chemical Engineering “Giulio Natta”, Design Department – Politecnico di Milano
	Valentina Rognoli, Design Department – Politecnico di Milano
	Marinella Levi, Department of Chemistry, Materials and Chemical Engineering “Giulio Natta” – Politecnico di Milano
	Abstract
	Methodology
	Reflective practice through prototypes
	Experimenting with materials from waste for 3D printing
	Materials Libraries case studies
	FiberEUse project Library: Materials and Product Library System
	RepMat Library: Open Source Materials Library System
	Prototypes and experiential knowledge
	Generating and detecting the experiential knowledge
	Categorizing and defining the taxonomy
	Testing the experiential knowledge transfer
	Speculating on new ways of using Materials Libraries
	Conclusions
	Acknowledgments
	References
	Alessia Romani
	Valentina Rognoli
	Marinella Levi
	Abstract
	Conclusion
	References
	Abstract
	Background
	Structural Color from Cellulose Nanocrystals
	The Coffee Ring Effect
	Methodology
	Research through Design
	Research Design
	Results
	Design Case 1: Pattern Design for a Shoe
	Design Case 2: "CAMO"
	The Characteristic Features for Each Iteration Throughout the Process
	Conclusion
	Acknowledgements
	References
	Yash Bohre, IITB-Monash Research Academy
	Purba Joshi, IDC School of Design, IIT Bombay
	Rowan Page, MADA, Monash University
	Abstract
	Methodology
	Empathize: Primary Research
	Define: Need Analysis
	Ideate: Design
	Prototype: Hybrid Manufacturing
	Testing: User Testing and Iterations
	Results and Discussion
	Conclusion
	Acknowledgements
	References
	Yash Bohre
	Purba Joshi
	Rowan Page
	Prototypes as a Structured Information Source in Theory Nexus
	Renata Dezso, Moholy-Nagy University of Art and Design Budapest
	Abstract
	Exploratory prototyping technology
	The methodological approach of the co-design framework
	Evidence data in artefacts
	Research through prototypes and conclusion on theory development
	References
	Renata Dezso
	Agnivesh Sharma, Indian Institute of Technology, Bombay, India
	Nishant Sharma, Indian Institute of Technology, Bombay, India
	Abstract
	Methodology
	Overview of Indian Farmer, Holdings, Production, and Storage Capacities
	Different segment of farmers in India
	References
	Agnivesh Sharma
	Nishant Sharma
	Peter Schumacher, University of South Australia
	Francois Fraysse, University of South Australia
	Brandon Matthews, University of South Australia
	Simon Modra, University of South Australia
	Ross Smith, University of South Australia
	Dominic Thewlis, University of Adelaide
	Geoff Langridge, Kadego Cadgile
	Jack Beven, Kadego Cadgile
	Abstract
	Anthropometry and Design for ICEs
	Prototyping
	Existing Prototyping Tools and Methods for Applying Anthropometry
	Developing New Tools and Methods - RAES
	RAES DHM Pose Capture Tool
	RAES Immersive VR Experience
	Evaluation of the VR tool
	Conclusion
	References
	Dr. Francois Fraysse
	Simon Modra
	Brandon Matthews
	Associate Professor Dominic Thewlis
	Associate Professor Ross Smith
	Geoff Langridge
	Jack Beven
	Patrizia Bolzan, Politecnico di Milano - Department of Design
	Lexing Xu, Freelance designer and researcher
	Abstract
	Additive Manufacturing as an enabler of Circular Design
	Five Design Strategies for Sustainably and Circularly using AM
	Attachment
	Efficiency
	Reparability
	Recyclability
	Distributed Manufacturing
	Discussion
	The need for specific prior knowledge
	References
	Patrizia Bolzan
	Lexing Xu
	Mariana Fonseca Braga, Imagination, Lancaster University
	Adam Blaney, Imagination, Lancaster University
	Abstract
	Background: Framing Design Research and Adaptive Materials
	Design, fabrication, and sustainability
	Design innovation
	Pilot project
	Prototype set-up
	Workshops’ results
	Workshop with healthcare professionals
	Paratriathlon workshop
	How can responsive materials contribute to tackling prosthetics’ challenges?
	Implications for design[ers] research[ers]
	Future Work
	References
	Dr Mariana Fonseca Braga
	is a hybrid designer with industry and academic experience in developing and implementing projects utilising diverse design approaches to unlock innovation and tackle societal challenges with interdisciplinary teams. She is currently a Post-Doctoral R...
	https://www.linkedin.com/in/mariana-fonseca-braga/?locale=en_US
	Dr Adam Blaney
	is a lecturer at Lancaster School of Architecture. His research interests mainly focus on developing digital design and fabrication processes that aim to create physically responsive, adaptive and self-healing objects, devices and architectural struct...
	Dilan Ozkan
	is an architect and researcher who focuses on working with living systems. She aims to push the limits of traditional architectural production and bring different approaches by discovering new material making processes. Dilan completed an architectura...
	Dr Emel Pelit
	is a researcher working in the field of organic chemistry. Her research interests are on the synthesis of heterocyclic compounds and the study of their biological activities, and on conjugated polymers. In addition, she is interested in performing org...
	Dr John G Hardy
	is a senior lecturer at Lancaster Universities’ Material Science Institute. He is an interdisciplinary researcher with experience in chemistry, materials science, pharmacy and biomedical engineering. Hardy is interested in developing materials that in...
	Lucie Hernandez, Royal College of Art
	Abstract
	Introduction
	Craft Practice
	Findings
	Discussion
	Conclusion
	References
	Adamson, G. (2018). Thinking through craft. Bloomsbury Visual Arts, London New York Oxford New Dehli Sydney.
	Gaver, W.W., Beaver, J., Benford, S. (2003). Ambiguity as a resource for design, in: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. Presented at the CHI03: Human Factors in Computing Systems, ACM, Ft. Lauderdale Florida US...
	Giles, E., van der Linden, J. (2015). Imagining Future Technologies: eTextile Weaving Workshops with Blind and Visually Impaired People, in: Proceedings of the 2015 ACM SIGCHI Conference on Creativity and Cognition. Presented at the C&C ’15: Creativit...
	Greinke, B., Sametinger, F., Baker, C., Bryan-Kinns, N., Hernandez, L., Ranaivoson, H. (2019). Social Sustainability Approaches in Electronic Textiles Crafts Communities. 3rd PLATE 2019 Conference.
	Hartman, K. (2014). Make: Wearable Electronics. Maker Media, Inc.
	Höök, K. (2018). Designing with the body: somaesthetic interaction design, Design thinking, design theory. The MIT Press, Cambridge, Massachusetts.
	Kettley, S. (2012). The foundations of craft: A suggested protocol for introducing craft to other disciplines. Craft Research 3, 33–51. https://doi.org/10.1386/crre.3.1.33_1
	Kettley, S., Sadkowska, A., Lucas, R. (2016). Tangibility in e-textile participatory service design with mental health participants. Presented at the Design Research Society Conference 2016. https://doi.org/10.21606/drs.2016.488
	McCarthy, J., Wright, P. (2007). Technology as experience, 1. paperback ed. ed. MIT Press, Cambridge, Mass.
	Pye, D. (2010). The nature and art of workmanship, Revised ed., repr. ed. Herbert Press, London.
	Ratto, M. (2011). Critical Making: Conceptual and Material Studies in Technology and Social Life. The Information Society 27, 252–260. https://doi.org/10.1080/01972243.2011.583819
	Rosner, D.K., Ikemiya, M., Regan, T. (2015). Resisting Alignment: Code and Clay, in: Proceedings of the Ninth International Conference on Tangible, Embedded, and Embodied Interaction. Presented at the TEI ’15: Ninth International Conference on Tangibl...
	Schrage, M. (2013). Crafting Interactions: The Purpose And Practice Of Serious Play, in: Prototype: Design And Craft In The 21st Century. Bloomsbury, pp. 19–29.
	Sennett, R. (2009). The craftsman. Penguin Books, London.
	Simonsen, J., Robertson, T. (Eds.) (2013). Routledge international handbook of participatory design, Routledge international handbooks. Routledge Taylor & Francis, New York London.
	Valentine, L. Ed. (2013). Prototype: design and craft in the 21st century. Bloomsbury, London.
	van der Velden, M., Mörtberg, C. (2015). Participatory Design and Design for Values, in: van den Hoven, J., Vermaas, P.E., van de Poel, I. (Eds.), Handbook of Ethics, Values, and Technological Design. Springer Netherlands, Dordrecht, pp. 41–66. https:...
	Vines, J., Clarke, R., Wright, P., McCarthy, J., Olivier, P. (2013). Configuring participation: on how we involve people in design, in: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. Presented at the CHI ’13: CHI Conferenc...
	Elizabeth Meiklejohn, Rhode Island School of Design
	Felicita Devlin, Rhode Island School of Design
	Caroline Silverman, Rhode Island School of Design
	Joy Ko, Rhode Island School of Design
	Abstract
	Background and Precedent Work
	Text-based ideation
	Building a collection of multisensory materials
	Physical-first workflow
	Digital-first workflow
	Temporal qualities of material prototypes
	Acknowledgments
	References
	Elizabeth Meiklejohn
	Felicita Devlin
	Caroline Silverman
	Joy Ko
	Levi Swann, Queensland University of Technology, Australia
	Heather McKinnon, Queensland University of Technology, Australia
	Nathan R. B. Boase, Queensland University of Technology, Australia
	Mehrnoosh Mirzaei, Queensland University of Technology, Australia
	Sandra Wiedbrauk, Queensland University of Technology, Australia
	Samantha Wigman, Queensland University of Technology, Australia
	Abstract
	Background
	Case Study
	Chemistry Stream: Molecule Synthesis and Evaluation
	Design Stream: Iterative Concept Design
	Discussion: 3D Printing as Boundary Object
	Conclusion
	References
	Levi Swann
	Heather McKinnon
	Nathan R. B. Boase
	Mehrnoosh Mirzaei
	Sandra Wiedbrauk
	Samantha Wigman
	Francesco E. Guida, Department of Design, Politecnico di Milano
	Abstract
	Technological Fluency, Speculative Design, and Prototyping
	Anti-Disciplinary Teaching Methodology
	Prototyping Communicative Machines
	Discussion and Some Conclusions
	Acknowledgements
	References
	Francesco E. Guida
	Alvise Mattozzi, Department of Environment, Land and Infrastructure Engineering and TheSeUs, Interdepartmental Research Center on Technology Society and Humanity, Politecnico di Torino IT
	Jonathan Ventura, Department of History and Philosophy of Design, Shenkar – Engineering. Design. Art Ramat-Gan IL
	Abstract
	Introduction
	Translations within designing
	Prototypes as translations
	Prototypes as special translations within the designing process
	Prototypes as translation: from many to one
	Prototypes as translation in design education
	Prototypes’ relevance for social design
	Prototypes in social design education
	Prototype as Self-Enactment
	Prototype as Function Testing
	Prototype as a Cultural Tool
	Prototypes for/with a Neighborhood
	Discussion
	Acknowledgments
	References
	Alvise Mattozzi
	Jonathan Ventura
	Sisse Schaldemose, VIA University College, Aarhus, Denmark
	Abstract
	Methodology
	The impact of materials
	The impact of sensorimotor coupling
	The impact of collaboration
	The impact of visual models
	Conclusion
	References
	Sisse Schaldemose
	Subramanya T N, IIT Bombay, India
	Dr. Chakravarthy B K, IIT Bombay, India
	Dr. Purba Joshi, IIT Bombay, India
	Akanksha Singh, IIT Bombay, India
	Abstract
	Literature Review
	Research Method
	Thematic Analysis
	Interpretation of data with themes
	Theme 1: Design process
	Theme 2: Ideation
	Theme 3: Sketching
	Theme 4: Physical Mock-ups – Object Properties
	Theme 5: Physical Mock-ups – Human Aspects
	Findings and Discussions
	References
	Subramanya T N
	Dr. Chakravarthy B K
	Dr. Purba Joshi
	Akanksha Singh
	Linlin Yang, College of Design and Innovation, Tongji University
	Shangjie Zhang, College of Design and Innovation, Tongji University
	Danqing Meng, Institute of Higher Education, Tongji University
	Ziwen Lu, College of Design and Innovation, Tongji University
	Fei Fan*59F59F , College of Design and Innovation, Tongji University
	Abstract
	Theoretical Background
	References
	Linlin Yang
	Fei Fan
	Shangjie Zhang
	Audrey Mertens, University of Liège
	Çiğdem Yönder, University of Liège
	Yaprak Hamarat, University of Liège
	Catherine Elsen, University of Liège
	Audrey Mertens
	Çiğdem Yönder
	Yaprak Hamarat
	Catherine Elsen
	Juan Ruiz, Linköping University, Sweden.
	Renee Wever, Linköping University, Sweden.
	Abstract
	What do Prototypes do & Role of prototyping
	Prototyping in early stages of design
	Unintended Examples of Problem Exploration Prototypes
	Summary/Conclusions
	References
	Juan Ruiz
	Dr Renee Wever
	Abstract
	The background to the problem
	References
	Dr Emma Shercliff
	Lucy Devall
	Franziska Conrad
	Abstract
	The many faces of prototyping
	The many faces of evaluation
	Prototype-evaluation roadmap
	Discussion and conclusion
	References
	BIO Eveline van Zeeland
	The social role of a motorcycle prototype in fostering collaboration in a self-guided team of students
	Azul Amadeo, Politecnico di Milano
	Francesca Mattioli, Politecnico di Milano, Department of Design
	Abstract
	Background Knowledge
	Theoretical Concepts
	Contextual Background and Research Proposition
	Components and Workflow Mapping
	Protocol for collaboration using the object as a boundary object
	Discussion
	References
	Azul Amadeo
	Francesca Mattioli
	Peter Cleveland, Auckland University of Technology
	Frances Joseph, Auckland University of Technology
	Abstract
	Situating FPV drone practice
	The role of prototyping
	A creative technologist approach
	Experiencing FPV Fundamentals
	Location of practice
	Hardware
	Software
	Firmware
	From Prototyping to Proto-flighting
	Conclusion
	References
	Peter Cleveland
	Frances Joseph
	Dhriti Dhaundiyal, School of Design, Doon University, India
	Nishant Sharma, IDC School of Design, IIT Bombay, India
	Dhriti Dhaundiyal
	Linus Tan, School of Design and Architecture, Swinburne University of Technology + Aerostructures Innovation Research (AIR) Hub, Swinburne University of Technology
	Thom Luke, Aerostructures Innovation Research (AIR) Hub, Swinburne University of Technology + School of Design and Architecture, Swinburne University of Technology
	Adriano di Pietro, Aerostructures Innovation Research (AIR) Hub, Swinburne University of Technology
	Anita Kocsis, Swinburne Design Factory Melbourne, Swinburne University of Technology
	Abstract
	Background
	ML software as a design material
	Using ML software to prototype designs
	Challenges using ML software to prototype designs
	Reflective practice with ML software
	Research Design
	Reflective practice execution
	Research context – Aerospace design
	Results
	Example 1: Creating prototype variety
	Example 2: Creating feasible prototypes
	Example 3: Maximizing variety with minimal input
	Example 4: Refining prototypes using image references
	Example 5: Referencing prior outputs to refine future prototypes
	Example 6: Developing the SD workflow for generating and refining prototypes
	Discussion
	Conclusion
	References
	Linus Tan
	Thom Luke
	Adriano di Pietro
	Anita Kocsis
	Guedes Mesquita, Rebeca, Hochschule Anhalt, Germany
	Thoring, Katja, Technical University of Munich, Germany
	Guedes Mesquita, Rebeca
	Thoring, Katja
	Mattias Rylander, Kristianstad University
	Hedvig Jalhed, Mälardalen University
	Kristoffer Åberg, Kristianstad University
	Abstract
	Focus and field
	Design concept
	Purpose
	Contextualization
	Related work
	Research question and delimitations
	Methods
	Practice-led approach
	Documentation of artistic performance
	Visitor experiences
	Results
	Agentive system
	Preprocessing
	Text generation
	Postprocessing
	User experiences
	Human-to-machine interaction
	Machine-to-human interaction
	Human-to-human interaction
	Evaluation scores
	Discussion
	Conclusions and future research
	Acknowledgments
	References
	Mattias Rylander
	Hedvig Jalhed
	Kristoffer Åberg
	Gemma Potter, Manchester Metropolitan University, Manchester, UK.
	Abstract
	Gemma Potter
	Maria Tsilogianni, Centre for Postdigital Cultures, Coventry University, UK
	Abstract
	Background and related work
	The idiotic agents and their implementation
	The design of the idiotic agents
	The idiotic agents
	Setting the case studies
	Discussion
	Beyond ‘use’
	Augmenting domestic ambience
	Sense-making through a relational human-non-human approach
	Design and spatial position informing relatability and integration
	Conclusion and future work
	References
	Maria Tsilogianni
	Giorgia Burzio, Politecnico di Milano
	Venere Ferraro, Politecnico di Milano
	Abstract
	Method: experiential knowledge from making-with materials
	“Mining” e-waste
	From D.I.Y. (Do-It-Yourself) to D.I.T. (Do-it-Together)
	The final prototypes
	Insights from the participatory workshop
	The exhibition space as engagement
	Moving on: conclusion and further actions
	Acknowledgement
	Giorgia Burzio
	Venere Ferraro
	Hazal Gumus Ciftci, Arizona State University
	Konnor Plymire, Arizona State University
	Abstract
	Designing Wearables in the 21st Century
	Speculating Life-Centered Design Solutions
	The Design Process in the Studio
	Prototyping in the Studio
	Finalizing the Concepts
	Why did we prototype?
	What did we learn from prototyping?
	Conclusion
	References
	Konnor Plymire
	Louise Ravnløkke, Design School Kolding, Denmark
	Thomas Binder, Aalborg University, Denmark
	Abstract
	Material dialogues
	Generating a dialogue about use of knitwear
	Prototypes rehearsed and performed
	Prototyping user involvement in knitwear design
	Prototyping speculation
	The prototype reconsidered: from a means to an end
	References
	Thomas Binder
	Mila Stepanovic, Independent Designer and Researcher
	Abstract
	Background
	An Introduction to Critical Approach exploiting Design Fiction principles
	Methods
	Research Through Design
	Focus Groups
	Results
	Discussion
	Conclusions
	Further developments
	References
	Mila Stepanovic
	Aleksandra Sviridova, University of Antwerp, Belgium
	Jouke Verlinden, University of Antwerp, Belgium
	Abstract
	The evolution of the concept of demonstrator
	Historical cases
	Demonstrators as sources of experiential knowledge
	Finding common ground
	Perspectives and directions of demonstrators
	Definition
	Demonstrators as design representations
	Discussion and conclusions
	References
	Aleksandra Sviridova
	Jouke Verlinden




