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Abstract   

(Service) designers must increasingly navigate complex and interconnected 

challenges in their daily work. In response, new design practices are emerging that 

are more systemic and strategic in their orientation. However, there is insufficient 

discussion about, or questioning of, the onto-epistemological foundations of design 

and their appropriateness in the emerging context. This paper aims to support the 

service design discipline in its transition towards conceiving of and responding to 

systemic challenges as entangled phenomena. To do so, we draw on quantum 

mechanics, specifically a Baradian view, which centres on the notion of 

entanglement and enactment to understand and navigate the world. We propose an 

alternative theoretical foundation for (service) design that considers 

ontoepistemological building blocks about the world we live in and its elements, 

assisting designers to question potentially taken-for-granted, yet limiting assumptions 

and perspectives.  

Keywords: service design, design theory, quantum mechanics, 

ontologyepistemology  

Introduction  

Our world is facing complex, interconnected challenges with many contingencies and 

uncertainties, often referred to as ‘wicked problems’ (Rittel and Webber, 1973; 

Buchanan, 1992). These challenges relate to major super-systems essential to life 

on planet Earth. From financial to social, health to justice, major systems existential 

to life are under strain (e.g., Rockström et al., 2009). Wickedness has become the 

norm (see Coyne, 2005). Hence, scholars and practitioners aim to enhance design 
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theory and practice in response to this emerging world. For example, service design 

is increasingly moving beyond a focus on well-defined user journeys, towards more 

systemic and strategic design approaches (Blomkamp, 2020; British Design Council, 

2021; Koskela-Huotari et al. 2021; Sangiorgi, 2011; Sangiorgi, Holmlid & Patricio, 

2022; Windahl, Karpen and Wright, 2020). The emerging societal and business 

landscapes challenge designers to re-conceive their worldview, work, approach, 

character and role.  

This paper aims to support the (service) design discipline to respond to systemic 

challenges as entangled phenomena. To do so, we draw on a Baradian view of 

quantum mechanics (Barad, 2003; 2007; 2010), which centres on the notion of 

entanglement and enactment to understand and navigate the world. Our proposed 

theoretical framework considers onto-epistemological building blocks about the world 

and its elements, helping designers challenge limiting assumptions and perspectives 

that shape their practice.  

By drawing on quantum mechanics, we offer an alternative view to mainstream 

design beliefs and principles that reflect a ‘dominant narrative of service design’ in 

the international design community (c.f., Duan et al., 2021).  Although systemic 

design frameworks over great benefits, they can describe practice that rest on 

outdated assumptions. We thus offer alternative insights into (1) how we can 

conceive of (service) design from an onto-epistemological perspective, and (2) how 

we conceive of ourselves as practitioners in this field. In so doing, we also support 

new theory development in design, a call that is growing in relevance (e.g., Cash, 

2018).  

Ultimately, we believe this onto-epistemological reconsideration in the (service) 

design discipline is necessary to enable greater future positive impact. Researchers 

argue that designers are at risk of reproducing existing institutions and power 

structures with their designs (Duan, Vink and Clatworthy, 2021), if reflexivity of 

beliefs, character and approach is not present (Vink and Koskela-Huotari, 2021). 

Transitioning our discussion to practice, deliberately focusing on developing one’s 

own design character (Senova, 2022) enables a more effective response to 

entangled challenges.   

Theoretical Background on Service Design  

Design (or designing) can be seen as a way of making sense and shaping meaning  

(Krippendorff, 1989), and represents “an activity aimed at intentional change” 

(Stolterman, 2021, p. 68). To achieve such real-world positive contributions, service 

design emerged as a counterweight to industrial design, and moved past its roots in 
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ergonomics, computer science, and engineering-based approaches (c.f., Gasson, 

2003). Instead of focusing on goal-directed solutions considering predefined, 

technical problems, service design sought to better accommodate heterogenous 

human needs, experiences, and perceptions, contextual usage, and interaction 

dynamics (e.g., Maguire, 2001; Krippendorff, 2004; Sangiorgi, 2009). To do so, 

service design employs various practices, methods, and tools to explore the problem 

space and creatively advance the solution space, while considering 

humanenvironment interactions.   

Yet, the increased focus on humans comes with challenges, as do the underlying 

assumptions that inform this work. Service design's human-centered nature creates 

an anthropocentric risk, prioritizing human interests and degrading other ecosystem 

elements into resources. Whether natural resources (e.g., trees, rivers) or artificial 

resources (e.g., technology, products), the conventional value of resources lies in 

their ability to increase human productivity. Capitalism's underlying perspectives 

have further reinforced service design's doctrine of human dominance, leading to 

dangerous approaches and unintended consequences. Resource extraction and 

‘take-make-waste-logics’ in the service of growing business and making more money 

now challenge the stability and even liveability of many planetary ecosystems (c.f., 

Rockström et al., 2009). The lack of a ‘systemic livingbeing orientation’ over a human 

orientation, of a regenerative long-term orientation over a short-term maximization 

orientation, challenge service design to its core.   

As governments, policy makers, firms, and consumers increasingly demand 

sustainability (e.g., UN Sustainable Development Goals, Patagonia's sustainability 

approaches), service design aligns with social, environmental, and interdisciplinary 

sciences, leveraging new methods for greater impact. Similarly, academics seek to 

theorise service design from both a broader and deeper level, offering conceptual 

frameworks that consider its changing role in view of design being a systemic and 

strategic change enabler (e.g., Koskela-Huotari et al., 2021; Sangiorgi et al., 2022; 

Windahl et al., 2020). Overall, service design theory and practice seek new 

directions in harmony with the natural, human and technological world.  

Over time service design has developed a dominant narrative that revolves around 

commonly accepted design practices and principles (c.f., Duan et al., 2021). Such 

practices and principles include a view that service design is “human- and meaning-

centred”, “co-creative and inclusive”, “transformative and bettermentoriented”, 

“emergent and experimental”, “explicative and experientially explicit”, and “holistic 

and contextual” (Karpen et al., 2017, p. 388-389; see also Koskela-Huotari et al., 

2021; Sangiorgi et al., 2022). Although these principles are taken for granted in the 

service design community, complex design contexts are challenging them. This 

brings into question to what degree the underlying beliefs still hold or are relevant 
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from an onto-epistemological and practical perspective. For instance, we argue that 

service design emerged in a world of 'abundance thinking', assuming ample 

resources to fulfill human needs for the foreseeable future. Yet, despite scare 

resources, a naïve assumption (or perhaps ignorance or avoidance) persists that 

alternative resources can be found and extracted in time. Similarly, service design 

typically takes multiple stakeholders into consideration, illustrated in approaches 

such as co-design or co-creation. However, the underlying assumption is that it is 

sufficient for business success to only consider the human constituents (rather than 

the natural ecosystem constituents equally). This relates to another assumption that 

designers assume the responsibility of ethical and sustainable concerns during the 

design process instead of recognizing it as a shared responsibility. Moreover, we 

assume we can treat ecosystems and their elements as rather discrete phenomena, 

designing for specificity and context, while potentially ignoring or missing ripple 

effects.   

Abundance thinking is giving way to scarcity and more reflection, requiring a different 

understanding of resources and the (design) management thereof. Consequently, 

service designers are increasingly involved in creating economic models of circularity 

and sustainability (e.g., Baldassarre et al., 2020). An ecosystem responsibility is 

emerging that challenges designers to balance monetisation with regeneration, while 

maintaining the quality of present experience without compromising the experience 

of future generations. Along with these developments, we need an alternative 

ontological perspective that can inform (service) design practice for the future. 

Indeed, service design would benefit from a stronger theoretical foundation that 

better serves as an explanatory framework for the emerging design world, 

emphasizing its relationship with epistemological understandings. For this purpose, 

we bring together research into quantum mechanics and use it as an organising 

framework for the proposal of a new (service) design perspective.  

Quantum Mechanics and (Service) Design: Towards a Theoretical 

Foundation   

In this short conference paper, we can only present a selective snapshot of Karen 

Barad (e.g., 2003, 2007; 2010) and their quantum mechanical understanding. In so 

doing, we will juxtapose common service design views with proposed alternative 

ones, which we generate based on quantum premises drawing on Barad. Table 1 

illustrates this proposed transition.   
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Table 1. Illustrative Onto-epistemological Perspectives: From Current to Proposed Beliefs and Illustrative Implications  
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Discussion  

The role of (service) design is evolving rapidly to meet the demands of the 

marketplace and planet Earth. Although new methods, tools and practices emerge, 

the onto-epistemological foundations of (service) design remain insufficiently 

questioned. While principles and practices around human-centredness, co-creation, 

experimentation etc. are being challenged, the way we conceive of the world in 

(service) design remains unchanged. We might design for more sustainability, with 

more embedded responsibility, and ultimately for increased liveability and 

productivity. But the question remains out of which motivation this type of designing 

arises: due to a change of personal beliefs and perspectives of the designer—built on 

a coherent onto-epistemological foundation—or largely due to marketplace 

pressures?   

For those designers who seem to favour reflective practice, we provide a preliminary 

attempt to reconceive the world and its phenomena. As Dunk (2020, p. 225) 

highlights, “a “quantum” understanding of the world provides productive and insightful 

avenues of investigation across interdisciplinary areas.” We argue that this is 

particularly the case for the notion of entanglement, a core theme of the 

SERVDES.2023 conference, yet we have limited space to elaborate in this short 

paper. We draw on Barad (e.g., 2003; 2007; 2010) and present an alternative set of 

beliefs/perspectives and juxtapose these against more conventional views in 

(service) design. Specifically, we argue that viewing the world as entangled 

phenomena, with intra-action, performativity and de-centred views, offers designers 

an alternative worldview that can serve as an onto-epistemological foundation for 

(service) design. In so doing, we also contribute to recent calls for “developing 

theory-driven design research” (Cash, 2018). Specifically, we aim to build theory that 

can function as a coherent perspective and organising framework for (service) 

design. Such theorising is essential, as shown for example, in complementary 

thinking towards a feminist theory of design (e.g., Bosley, 1992). In this case we 

connect design to quantum mechanics, arguing in line with Cash (2018) that this 

integration of theory from other fields can enrich conceptual debate, rigor and 

coherence within the design discipline. Moreover, we believe interdisciplinary theory 

connections can be rather helpful in dealing with complex, entangled phenomena.  

In this paper, we have drawn the relationship between entanglement and intraaction 

to show that designers are active influencers of the system they are designing within 

and co-creating with others. Their very presence effects what is researched and how, 
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the sense made from this research and what gets prioritised, even when done in a 

participatory framework (Barad, 2007). Intra-activity means the personhood of the 

designer influences what gets designed and how. We can never be fully neutral or 

unbiased in our interpretation of our research, or the prioritisation of our ideas and 

work. What we pay attention to is directed by our beliefs, values and becomes 

manifest in the world through a mutual, co-constitutive becoming (Senova, 2022), an 

entanglement of all actors and elements involved.  

References  

Baldassarre, B., Konietzko, J., Brown, P., Calabretta, G., Bocken, N., Karpen, I. O., 

and Hultink, E. J. (2020). Addressing the design-implementation gap of 

sustainable business models by prototyping: A tool for planning and executing 

small-scale pilots. Journal of Cleaner Production, 255, OnlineFirst.  

Barad, K. (2003). Posthumanist performativity: Towards an understanding of how 

matter comes to matter. Signs, 283, 801-831.  

Barad, K. (2007). Meeting the universe halfway: Quantum physics and the 

entanglement of matter and meaning. Durham, UK: Duke University Press.  

Barad, K. (2010). Quantum entanglements and hauntological relations of inheritance: 

Dis/continuities, spacetime enfoldings, and justice-to-come. Derrida Today, 3, 

240-268.  

Blomkamp, E. (2020). Systemic design practice for participatory policymaking. Policy 

Design and Practice, 5(1), 12-31.  

British Design Council (2021). Beyond net zero: A systemic design approach. 

Retrieved October 15, 2022: https://www.designcouncil.org.uk/our-

work/skillslearning/tools-frameworks/beyond-net-zero-a-systemic-design-

approach/   

Bosley, D.S. (1992). Gender and visual communication: Toward a feminist theory of 

design. IEEE Transactions on Professional Commnication, 35(4), 222-229.  

https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/beyond-net-zero-a-systemic-design-approach/
https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/beyond-net-zero-a-systemic-design-approach/
https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/beyond-net-zero-a-systemic-design-approach/
https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/beyond-net-zero-a-systemic-design-approach/
https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/beyond-net-zero-a-systemic-design-approach/


 

 
Ingo Oswald Karpen, Melis Senova  

Reconsidering (Service) Design in View of Systemic Challenges: Insights 

from a Quantum Theoretical Perspective   

Linköping University Electronic Press 

 

10 

  

Buchanan, R. (1992). Wicked problems in design thinking. Design Issues 8(2), 5–21. 

Cash, P.J., (2018). Developing theory-driven design research. Design Studies, 

56, 84-119.   

Coyne, R. (2005). Wicked problems revisited. Design Studies 26(1), 5-17.  

Duan, Z., Vink, J. & Clatworthy, S.D. (2021). Narrating Service Design to Account for 

Cultural Plurality. International Journal of Design, 15(3), 11-28.  

Dunk, R.A. (2020). Diffracting the “Quantum” and the “Social”: Meeting the Universe 

Halfway in Social Science. Cultural Studies ↔ Critical Methodologies, 20(3), 

225234.   

Gasson, S. (2003). Human-centered vs. user-centered approaches to information 

system design. The Journal of Information Technology Theory and Application, 

5(2), 29-46.  

Karpen, I.O., Gemser, G. & Calabretta, G. (2017). A multilevel consideration of 

service design conditions: Towards a portfolio of organisational capabilities, 

interactive practices and individual abilities. Journal of Service Theory and 

Practice, 27 (2), 384-407.  

Karpen, I.O., Vink, J. & Trischler, J. (2022). Service design for systemic change in 

legacy organizations: A bottom-up approach to redesign. In B. Edvardsson & B. 

Tronvoll (Eds.), The Palgrave Handbook of Service Management, Cham: 

Palgrave Macmillan, 457-479.   

Koskela-Huotari, K., Patricio, L., Zhang, J., Karpen, I.O., Sangiorgi, D., Anderson, L. 

& Bogicevic, V. (2021). Service system transformation through service design: 

Linking analytical dimensions and service design approaches. Journal of 

Business Research. 136, 343-355.  

Krippendorff, K. (1989). Content Analysis. In E. Barnouw, G. Gerbner, W. Schramm, 

T. L. Worth, & L. Gross (Eds.), International Encyclopedia of Communication. 

New York: Oxford University Press, 403-407.  

Krippendorff, K. (2004). Intrinsic Motivation and Human-Centered Design. Theoretical 

Issues in Ergonomic Science, 5(1), 43-72.  



 

 
Ingo Oswald Karpen, Melis Senova  

Reconsidering (Service) Design in View of Systemic Challenges: Insights 

from a Quantum Theoretical Perspective   

Linköping University Electronic Press 

 

11 

  

Maguire, M. (2001). Methods to support human-centered design. International 

Journal of Human-Computer Studies, 55, 587-634.  

Rittel, H., and Webber, M. (1973). Dilemmas in a general theory of planning. Policy 

Sciences 4(2), 155–169.  

Rockström, J., Steffen, W., Noone, K., Persson, A., Chapin, F. S., Lambin, E. F., … 

Foley, J. A. (2009). A safe operating space for humanity. Nature 461(7263), 

472–475.   

Sangiorgi, D. (2011). Transformative services and transformation design. 

International Journal of Design. 5(2), 29-40.  

Sangiorgi, D., Holmlid, S. & Patricio, L. (2022). The multiple identities of service 

design in organizations and innovation projects. In B. Edvardsson & B. Tronvoll 

(Eds.), The Palgrave Handbook of Service Management, Cham: Palgrave 

Macmillan, 497-529.   

Senova, M. (2022) Design Character: Know who you are as a designer. BIS 

Publishers, Amsterdam.  

Stolterman, E. (2021). The challenge of improving designing. International Journal of 

Design, 15(1), 65-74.   

Vink, J. & Koskela-Huotari, K. (2021). Building reflexivity using service design 

Methods. Journal of Service Research, 25(3), 371-389.  

Windahl, C., Karpen, I.O. & Wright, M.R. (2020). Strategic design: Orchestrating and 

leveraging market-shaping capabilities. Journal of Business & Industrial 

Marketing, 35(9), 1413-1424.  


